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37.015 : 519.24. 1

The factorial analysis of multiple-item tests. L aw - 
ley, D . N . Proc. Roy. Soc. Edinb. A , 62, 1, pp. 74-82,
1944.— The expected score o f an  individual on a  test 
consisting o f a  large num ber o f items is assumed to 
be given by a form ula involving the ability o f  the 
individual and also 2 quantities (constant for the test) 
related to the difficulty o f  the item and to its power o f 
discrim ination between individuals o f  high and low 
ability. The m ethod o f a  preceding paper [Abstr. 
1843 (1943)] is extended to  problem s in which m ore 
than  1 test is concerned and where the tests are 
measuring different abilities. A n expression for the 
covariance between 2 such tests is derived. I f  a 
factorial analysis is perform ed on a  set o f tests o f 
unequal difficulty, using the m atrix  o f  variances and 
covariances, a spurious factor tends to  be introduced 
depending m ainly on the differences in difficulty. The 
effect o f  this is rem oved by transform ing the variances 
and  covariances to  a  new set o f  coefficients. A 
num erical exam ple is given. l. s. G.
511.2 : 512.895.2 : 513.216 see Abstr. 24 
51 1 .2 :5 1 7 .1  2

A result in a  divisor problem. Peng, H . Y. Sci. 
Rec., Acad. Sínica, 1, 1-2, pp. 69-72, Aug., 1942.— Let 
11 be a  positive integer, x  >  0 and

t(x )  =  2  (* — 7 O S  l/<7
71 x  d j n

I t  was proved by Walfisz that 
t ( x ) = 772x 2/ 12— i x  log x — (y — 1 +  log 2 ti)x /2 + R (x )  

where R (x) =  0(.v3/ 10). A p ro o f is now  given o f  the 
result R (x) =  0(.v2/7 log .v). l .  s. a .
511 .221:517.1  ^  3

An analogue of T arry ’s problem. H u a , L. K ., a n d  
M in, S. H . Sci. Rec., Acad. Sinica, 1 ,1 -2 , pp. 26-29, 
Aug., 1942.—A n asym ptotic form ula is derived fo r the 
num ber o f solutions o f  the system o f  congruences,
xT +  . . . +  x^  =  y j  +  . . , + y g ,  1 < / i  (m odpO
where p (>  k ) is prime, all the letters denote integers 
and 2, / >  k 2. The num ber o f  solutions is
p ~ k,S  where

S  — S ' .  • ■ S  I S  exp {2-ni{akx k +  . . . +  a ^ / p l } ] 2*
— \ a i =* 1 .* — 1

and an  estim ation is m ade o f  the sum  S. l. s. g . 
5 1 1 .2 6 :5 1 1 .3 :5 1 1 .6  4

On character sums. H u a , L. K. Sci. Rec., Acad. 
Sinica, 1, 1-2, pp. 21-23, Aug., 1942.—A  p ro o f is 
given o f  the theorem : Let k  >  1 be an  integer. F o r 
each non-principal p roper character X(n), m od k , we

have | S  S  X(/t)| < (A*  +  1) y /k
a —o n — —a

w here A* is the least positive integer such that 
A * =  A  (mod k). This theorem  has m any applica
tions, e.g. to  the d istribution o f prim itive roots, 
m od p  (p  is prime), the distribution o f  the /ith non- 
residues, m od p, the upper bound o f  the fundam ental 
unit in a  quadratic  field and the Euclidean algorithm  

vol. xlviii.—a.— 1945. Ja n u a r y.

511.29

in  quadratic  fields. T he following results are an
nounced (no proofs given): I f  the least primitive root, 
mod p , is r, then

f  2mv 7 ’ when p  =  1 (mod 4)
' ^  iv 2m + 1 \ / p  when /> =  3 (mod 4) 

where 77i is the num ber o f  different prim e divisors o f 
p  — 1. F o r p  =  17 (m od 24) there is no  Euclidean 
algorithm  in the quadratic  field RWp) except p  — 17, 
41, 89, 113 and 137. I t  is known th a t for p  — 17, 41 
the fields R(Vp) are Euclidean, so that only doubtfu l 
cases are p  =  89, 113 and 137. Schur’s upper bound 
fo r the fundam ental unit in a quadratic  field R W d )  
where d  is positive is im proved. l. s. g .
511.28 : 519.48 5

On a  double exponential sum. H u a , L. K ., a n d  
M in, S. H. Sci. Rec., Acad. Sinica, 1, 1—2, pp. 23-25, 
Aug., 1942.— Let K  be a  finite field with p™ elements, 
where p  is prime and m  is a  positive integer, and let 
T[a] denote the trace o f an clement a in K. A p ro o f 
is given o f the theorem : I f f ( x ,  y )  is a  polynomial o f 
degree 7i >  4 which is no t expressible in terms o f a  
single variable, then

O

0{P2~ñ)

S  exp (2m T [ / ( f ,  j])]/p)
5. 71

where | ,  1] run independently over all elements o f  
K. By taking K  to be the  field o f  residue classes, m od p, 
we obtain

S  S  exp (27r / / ( f ,  jj)/p)
5  =  1 7) =  1

which is a  2-dimcnsional analogue o f  a  theorem  due 
to  M ordell. l . s. g .
511.284.1 =  397 6

A variant o f the sieve o f Eratosthenes. B enckert,
C. R . A rk. M at. Astr. Fys., 29 B, 4, N o. 13, 5 pp.,
1943.— T o determ ine the prim e num bers o f  the form  
4/i — 1 we form  a  table as follow s:

1
(5)

2
(9)

3
(13)

4 . 
(17) .

. 3

. (43+ 1) . . .

1 (3) 4 7 10 13 . . 3 3 + 1  . . .
2 (7) . 9 16 23. 30 . . 7 3 + 2  . . .
3 (11) 14 25 36 47 . . 1 1 3 + 3  . . .
4 OS) 19 34 . 49 64 . . 153+4 . . .

a ( 4 a - 1) 5 a - 1 9 a - 2 1 3 a - 3 17a—4 . [X

H ere the entry (/i) in the (a, p )th place is given by 
4/i — 1 =  (4a —  1)(4 P +  1). The num bers no t 
appearing, viz. 1, 2, 3, 5, 6, 8, 11 . . . yield the re
quired primes, 3, 7, 11, 19, 23, 31, 43. . . . A  sim ilar 
process is applicable to primes o f  o ther form s, e.g. 
6/i —  1 and 12/i.—  1. l. s. g .
511.29 7
Some applications of Ramanujan’s trigonometrical 

sum C m(7i). R a m a n a th a n , K. G . Proc. Indian Acad. 
Sci. A , 20, pp. 62-69, July, 1944.—T he sum  Cm{ri) is ap
plied to  2 arithm etical theories, the theory o f  relative 
partitions (m od m) and the theory o f class division o f  
the integers (mod m). I f  71 =  lx +  l2 +  . , . .  (m od m), 
n is said to  be relatively partitioned (m od m), and  in 
the class division o f the integers (m od m) we divide the  
integers in to  a  certain  num ber o f  classes C j, C2, . . .

1



511.3 ARITHMETIC— ALGEBRA 512.831

according to  their g.c.d. w ith in. The classes C\, 
C2, . . . form  a  linear associative algebra with the 
m ultiplication table CjCj =  Sy^.Q .. It is shown

that yfj is expressible in term s o f R am anujan’s sum.

511.3 : 511.6 : 511.26 see Abstr. 4

511.32 8
On some formulae in analytical theory o f numbers.

Banerjee, D . P. Bull. Calcutta M ath. Soc., 36, 
pp. 49-50, M arch, 1944.— The form ulae relate to  the 
arithm etical function d(ji) o f  the integer n. l. s. g .
511.46 9 

On the decomposition of quadratic forms in seven
variables. K o, C. Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 30-33, Aug., 1942.—The positive definite form
n

2  tinXiXi (flu — a ¡s being integers) with deter- 
i . J - i
m inant Dn — |a^-| #  0 is decom posable if  it is the 
sum o f  two non-negative form s with integer co
efficients. It is proved that, when n — 7, the only 
non-decom posable form  with Z>7>  0 is

2 x j  +  ^ 2 * /^  -  2X1*2 — 2X2X7

which had previously been proved non-decom posable 
by M ordell. l. s. g .
511.46 10 

On the decomposition o f quadratic forms in eight
variables. K o, C. Sci. Rec., Acad. Sinica, 1, 1-2, 
pp . 33-36, Aug., 1942.— It is proved that if  a positive 
definite quadratic  form  in eight variables, w ith integer 
coefficients, is no t equivalent to 

8 /' 8 \2
2  x j  +  I 2  Xj I — 2xyx2 — 2x 2X8

1—i \ t “ t /
then it can be decom posed in to  a sum  o f  a  linear 
square and a  non-negative quadratic  form , both with 
integer coefficients. [See A bstr. 9 (1945)]. l. s. g .
511.53 =  3 11

On some arctan-equations leading to interesting 
indeterminate equations. L hjnggren, W . A rk . M at. 
A str. Fys., 29A, 2, No. 13, 11 pp., 1943.—Some 
equations considered by S torm er a re  generalized. It 
is shown th a t the indeterm inate equation

in ta n - *(V3/x) +  n t a n ~ l(v /3/>') =  k it/ 6 
has, only 14 solutions, in integers in, n, x , y , k  given in 
the following table.

m 1 1 1 1 1 2 ■2 2 2 2 3 3 3 3
n 1 - 1 1 1 1 1 - 1 1 - I 1 1 - 1 - 1 2
X 2 2 4 5 6 2 5 9 6 7 5 2 9 12
y 5 9 15 9 7 12 12 12 45 45 37 37 37 37
k

T he c
2

que
1

itior
1 1 1 3 1 1 1 1 2 4 1 1

ni ta n - *(v '2/x) +  n ta n - 1( v '2/y) =  ktr/2 
has only 10 solutions as follows:

m 1 2 2 3 3 3 5 5 5 5
n 1 -.1 1 1 -l 2 - 1 1 - 2 3
X 1 1 2 1 2 4 1 2 4 5
y 2 4 4 5 5 5 22 22 22 22
k 1 1 1 2 1 1 3 2 1

L
1
S.

511.6 : 511.3 : 511.26 w e Abstr. 4

5 1 1 .6 :512 .312  =  3 12
A representation of the irreducible polynomials o f 

imaginary quadratic number fields. Petterson, E. L. 
A rk. M at. Astr. Fys., 29A, 2, No. 15, 11 pp., 1943.— 
A developm ent o f  the theory o f  criteria  o f  irreduci- 
bility. The m ain theorem  proved is : Every norm alized, 
irreducible integral polynom ial f ( x )  o f  an  imaginary 
quadratic  num ber field K  has an  infinitely many-valued 
representation, / ( x )  = 7 i(x ) +  g(x), where the poly
nom ials /i(x) and g(x) are factor-free, integral in K  
and satisfy grad /i(x) =  grad g(x) +  1, |/z(x)| <  1 for 
|g(x)| =  1. L.S. a .
5 1 2 :5 1 9 .5 :5 3 0 .1  13

The new algebras and their significance for physics 
and philosophy. W hittaker, E. T. Phil. M ag., 35, 
pp. 1-15, Jan., 1944.— [See A bstr. 3 (1944)].
512.312 : 511.6 =  3 see Abstr. 12

512.34 14
An improvement on the G .C.D . method for complex 

roots. H i t c h c o c k, F. L. J. M ath. Pltys., 23, pp. 69- 
74, M ay, 1944.— If  the equation  to be solved is

rt

P(x) — 2  djxi — 0, where a„ =  1 and a0 a„_¡1=0
are  real, and if  Q =  x 2 +  Ax +  p. is an  approxim ate 

.q u ad ra tic  factor o f  P(x), an  im provem ent m ay be 
obtained as follows. L et P(x) on  division by Q yield 
a  quotient R (x) and  a  rem ainder r¡x  - f  r0. L et 
R (x) on  division by Q yield a  rem ainder ^ x  +  j 0. 
C om pute the two quantities ty — j 0 — Ar¡, t0 =  — p s | 
and then A' =  (rys0 — zybVA, p '  =  OVi — 'V o)/A  
where A =  trio — Then a  better approxim ation 
to  the factor Q is Q ' =  x 2 +  (A +  A')x +  p +  p ' . 
The process may be repeated and all the steps a re  
easily carried ou t on  a  com puting machine. The 
theory o f  the m ethod is given, including a process fo r 
finding Q  roughly. Examples are given and the 
m ethod is com pared with others. [Abstr. 2235, 2236
(1941), 2647 (1943)]. l. s. g .
512.52 ■ 15

Table o f coefficients for inverse interpolation with 
advancing differences. Salz er, H . E. J. M ath. Phys., 
23, pp. 75-102, M ay, 1944—A  supplem ent to  a 
previous table [Abstr. 1505 (1944)]. W rite x  =  x0 +  
plr, in =  { /(x ) -  / ( x 0)}/A, where A  = / ( x 0 +  I t ) -  
/ ( x 0). T he problem  is to find p  when x0, h and the 
value o f / (x )  arc given. Let A i  = / ( *  +  b) — f ( x )  
and Afv =  A '+ j ,  -  A ' - 1 . Then p  =  m  +  m (l- /? i)  
A 2/2A  +  '"(1 — in)(m  — 2)A 3/ 6A  +  zf(«i)(A2/A )2 +  
B(hi)A4/A  +  5th o rder term s +  . . . . Tables o f  
A(in) and  B(m) a re  given for the range 0 000 (0-001)
1 • 000 for in, and for the sam e range, tables are given 
o f  the coefficients o f  5th-order term s. F o r the 6th- 
o rder term s, the  coefficients a re  given over the range
0-00  (0 01) 1-00 fo r In, and  short tables a re  also 
given for 7th- and 8th-order terms. l. s. g .
512.831 16

On m atrices whose association matrices are  equal. 
Y en, C. T. Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 87-90, Aug., 1942.— A  p ro o f is given o f  the 
theorem : Let 7XA) be a  non-singular irreducible asso
ciated m atrix  o f  A. I f  the index o f T(A) is r  <  n 
and  if  one o f  the m atrices A, B is non-singular, then 
the relation 7"(A) =  7'(B) holds only when toA =  B 
where a» is an  r th  ro o t o f  unity. l. s. g .



512.831 ALGEBRA— G E O M E T R Y 513.578.7

512.831 : 513.77 ' 17
On plane factorizations o f pscudo-Euclidean ro ta 

tions. Lee, H . C. Quart. J .  M ath., 15, pp. 7-10, 
M arch-June, 1944.—A  ro tation  o f  the Euclidean space 
R n is called a plane ro ta tion  if  it leaves unaltered 
n  — 2 o f the variables x j, . . ., x„ . Such a  rotation 
is o f the form

(S) = mG ) ’
a n d  is called an  ordinary o r pseudo ro tation  accord
ing  as

cos 0 — s i n 0 \  / c o s h 0 s in h 0 \
sin 0 cos 0 /  ° r  \ s in h  0 cosh 0 /

Every ro ta tion  in R„ can  be  factorized in to  a  product 
o f  plane rotations, and this theorem  is extended to  a 
pseudo-Euclidean space R * , where the fundam ental 
form  (o f index p) is taken to be x j  +  . . . +  x 2 — 
x 2+ l — . . .  — x 2. O rthogonal transform ations (form 
ing a  group) have m atrices A such th a t A*G A =  G

■where G =  ( J ” _  J, E r denoting the unit 
\  —p  J

m atrix  o f  o rder r. T he theorem  proved is : Every
ro tation  o f R% can  be factorized in to  \n{n — 1) plane 
ro tations o f  which the  num ber o f  pseudo-m em bers is 
m in  (p, n —  p). l . s. g .
512.831 : 519.24 : 159.9 18 

The matrices o f factor analysis. A lbert, A . A.
Proc. N at. Acad. Sci., Wash., 30, pp. 90-95, April,
1944.—A  general problem  arising in factor analysis 
(psychological tests) is to find a  diagonal m atrix  D 
such  th a t M  =  M 0 +  D  has m in. rank  p, where M 0 
is a  given «-rowed sym m etric m atrix  w ith zero diagonal 
elem ents and correlation  coefficients ait{0  <  a ¡j <  1) 
fo r the non-diagonal elements. T he solution is given 
in  the case where p equals the ideal ran k  which is the 
largest o rder o f  a  non-vanishing m inor o f  M 0 obtained 
by  a selection o f  r  rows and  r  different colum ns. A  
com putational procedure is outlined and a  num erical 
exam ple is given. l. s. g ..
512.831 : 519.272 19 

Graphical method of factoring the correlation m atrix .
T h u r s t o n e, L. L. Proc. Nat. Acad. Sci., Wash., 30, 
pp . 129-134, June, 1944.—T he correlation m atrix  R  is 
sym m etric and  o f  o rder « and  rank  r. T he factor 
m atrix  F  is an  n X r  m atrix  such that F F ' =  R. A 
m ethod  for finding F  (not unique) is given and there 
is a  num erical illustration. T he m atrix  R  arises in 
psychological problem s involving m ultiple factor 
analysis. L. s. G.

512.831 : 519.272 '  20
The minimum rank  of a  correlation m atrix . A lbert,

A . A. Proc. N at. Acad. Sci., Wash., 30, pp. 144-146, 
June, 1944.— The correlation m atrix  R  (symmetric) 
has prescribed non-diagonal elements and the problem  
is to determ ine the diagonal elem ents a«  so th a t the 
resulting  R  has m in. ran k  p. I f  r  is the ideal rank  o f  R  
[Abstr. 18 (1945)] (so th a t p >  r), R  m ay be w ritten in 
the form  /A  B ' G '\

R =  B C H '
\ G  H  K/

where A, B, C are  square m atrices o f  o rder r  and 
|B[ V- 0. A  p ro o f is given o f  the  theorem : L et the 
idea l rank  r o f  R  be also the  rank  o f  G and H . Then

there exist unique diagonal elements an such th a t the 
resulting correlation m atrix  R has a  rank  r. l. s. g .
512.895.2 : 511.2 : 513.216 see Abstr. 24
512.897.6 21 

Table o f primitive positive quaternary quadratic
forms with determinant <  25. K o, C ., a n d  W a n g , 
S. C. Sci. Rec., Acad. Sinica, 1, 1-2, pp. 54-58, 
Aug., 1942.—The coefficients o f  the form s are listed 
arid a  table is given o f  the class num bers. l. s. g .
513.0 : 530.12 22 

The concept o f space in m athematics and natural
philosophy. Se n, N . R . Bull. Calcutta M ath. Soc., 
36, pp. 1-6, M arch, 1944.—A  brief review o f  the 
historical developm ent o f  the  concept o f  space. The 
abstrac t .nature o f  space in m athem atics is emphasized 
and the relative na tu re  o f  tim e and physical space 
(leading to relativity theory) is discussed. l . s. g .
513.01 *= 4 23 

O n the geometry of spheres and circles, and the
definition o f the plane and the straight line. R ossier, 
P. Arch. Sci. Phys. N at., 25, Sept.-D ee. (Sttppl. 
N o. 3, C .R. Soc. Phys. H ist. N at. Genève, 60, 3, 
pp. 284-286), 1943.—T he conditions are analytically 
exam ined under which an  elem entary geom etry can 
b e  established, based on the sphere and  the circle 
ra th e r th an  on  the plane and the str. line. a . h u .
5 1 3 .2 1 6 :5 1 1 .2 :5 1 2 .8 9 5 .2  24

O n some problems of the geometrical theory of 
numbers. H u a , L. K . Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 19-21, Aug., 1942.— Some im provem ents are an 
nounced (no proofs a re  given) in estim ations o f  R{x) 
and  Q (x), the  num bers o f  lattice points in  the circle 
u2 +  iR <  x 1 and the sphere it2 +  v2 +  to2 <  x 2, 
respectively. These are better th an  the results o f 
T itchm arsh and V inogradow. T he following result 
is ob tained: a  ternary  cubic form  is factorable into 
3 linearly independent factors i f  and only if  the ratio  
o f  the form  to  its H essian is constant. l . s. g .
513.561 ■ 25

On the harmonic locus o f two given quadrics. 
C har iar, V. R . Bull. Calcutta M ath. Soc., 36, 
pp. 41-44, M arch, 1944.—It is shown th a t the har
m onic transversals o f  the 2 quadrics through a  poin t 
P  generate a  quadric  cone. This breaks up in to  a  
pa ir o f  planes if  P  lies on  the quartic  surface which is 
obtained by applying The transform ation  x  =  X 2, 
y  = Y 2, z  — Z 2, t  =  T 2 to the quadric  surface.touching 
the faces o f  the fundam ental tetrahedron. T he follow
ing result is also deduced: the harm onic transversals 
which m eet 2 given curves, a  and  r , o f  degrees rn 
and  n, generate a  surface F  o f  degree 4 nm. T he 
curves a  and  r  are singular^curves o f F  o f  m ultiplicity 
2« and 2m  respectively. T he locus o f  lines cutting  
3 given quadrics in involution is also discussed.

L. S. G.
513.578.7 : 513.735.8 26 

An analogue of the D arboux pencil o f quadrics.
Pa , C. K . Sci. Rec., Acad. Sinica, 1, 1-2 , pp. 65-69, 
Aug., 1942.—The pencil, defined a t  a  generic po in t P  

'o f  a  non-ruled surface in o rdinary  space, is a  certain 
subsystem  o f the oo4 quadrics th rough  the two 
asym ptotic tangents to the  surface a t P. Various 
properties o f  the  pencil are  discussed, e.g. by m eans 
o f  one o f  these quadrics and  any quadric  o f  D arboux,

3
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D/,, a  simple geometric construction is given for the 
second directrix o f  W ilczynski. A construction is also 
given fo r the projective norm al o f Fubini. l . s. g .
513.614.1 : 513.624.9 see Abstr. 30
513.615 27 

On a  theorem on the plane cubic. R a o , C. V. H.
Bull. Calcutta M ath. Soc., 36, pp. 7-8, March, 1944.— 
A  synthetic (geometric) p ro o f is given o f  the theorem  
th a t if  a  line varies so th a t the pairs o f  its com m on 
points with 3 given conics belong to an  involution 
then  the line envelops a  curve o f class 3. l. s. g .
513.615.65 : 513.623.6 28

R ational points on cubic curves and surfaces. 
Mordell, L. J. Amer. M ath. M on., 51, 6, pp. 332- 
339, June-July, 1944.— A  review o f known results, 
som e o f which have recently been obtained by the 
au thor. There is a  discussion o f  the rational points 
on (i) plane cubic curves (including Poincare’s finite 
basis theorem ) and (ii) cubic surfaces. A n outline o f  
recent work by R ichm ond, Segre and the au tho r is 
given. [Abstr. 1925, 1928, 2521 (1944)]. l. s. g .
513.616 29 

The identification o f Klein’s quartic. E d g e , W . L.
Proc. Roy. Soc. Edinb. A , 62, 1, pp. 83-91, 1944.— The 
binary quartic  ^(a 'j, a 2) =  ax'} +  M x f a  +  6cx2x 2 +  
4i/.V|.v| +  e x \  m ay be written in the m atrix form  
if =  .v tV v -12], where

/  x \  \  / a  Tb c \
*[2] =  I r jtj x2 I and p. =  ( t/> 2 c  rd J

\ x ] J \ c td e J
H ere t2  =  2. I t  is observed that p  is symmetric 
and th a t its central clem ent is double the elem ent in 
the top  right hand  and bottom  left hand corner. This 
property is only true fo r the adjugate m atrix o f  p  if 
I  =  ae — 4bd  +  3c2 =  0 , and this is the condition 
for <f to be equianharm onic. A similar m atrix
representation is possible for a  quartic  in any num ber 
(/:) o f  variables. W hen n — 3, the quartic  may be 
specialized to the Klein quartic  adm itting 168 linear 
self-transform ations. This specialization m eans th a t 
6 relations m ust be satisfied by the coefficients o f  the 
quartic. The geom etric interpretation o f  these is 
given in term s o f  a  quartic  and a Veronese surface and 
the algebraic interpretation  in terms o f  the adjugate 
o f  a m atrix analogous to  the m atrix p  above. Some 
properties o f a Veronese surfilce arc established which 
are related to  know n properties o f  plane quartic 
curves; and these lead to  the consideration o f  certain 
hexads o f  points associated with a  K lein curve.

513.623.6 : 513.615.65 see Abstr. 28
513.624.9 : 513.614.1 30

A rem ark on unicursal curves lying on the general 
quartic surface. Segr e, B. Quart. J. M ath., 15, 
pp. 24-25, M arch-June, 1944.—The general quartic  
surface F  contains a  finite num ber ch >  0 o f  uni
cursal curves o f  order 4/; (A =1, 2, 3, . . .). T o
prove this it is observed th a t surfaces o f  o rder h cut 
ou t on  F  a  linear system |C | o f  dimension 
( h  + 3\ f h - l \
I 3 ( j 1 — 1 =  2/i2 +  1 and degree Ah.

Since F  has an  effective canonical curve o f  zero order, 
|C | is self-adjoint, i.e. its curves cut ou t canonical

sets on  the general C, so th a t C  has a  genus 2h2 +  1. 
T he general C  is non-singular so th a t 2Ifl 4- 1 con
ditions m ust be imposed in o rder that it acquire 
2h2 +  1 double points. Such a C  has genus zero, 
i.e. it is unicursal. The num bers c/, a re  no t easy to 
determ ine except in the case h =  1 when c i =  num ber 
o f  tritangent planes o f  F  — 3 200. l .  s. o .

513.651 31 
On the invariants o f contact o f curves in a  projective

space o f N  dimensions and their geometrical interpre
tation. C h e r n , S. S. Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 11-15, Aug., 1942.—A  m ethod is given for deriving 
the invariants and the geometric in terpretations 
generalize earlier results due to B. Segre and C. Segre. 
[See A bstr. 32 (1945)]. l .  s. g .
513.651 32 

Note on a  theorem of B. Segre. Su, B. Sci. Rec.,
Acad. Sinica, 1, 1-2, pp. 16-19, Aug., 1942.— Segre 
has shown th a t there are n — 1 projective contact 
invariants o f  2 curves in [n] having a t a  comm on 
point O all the osculating spaces in  comm on. This 
result is generalized to the case where the curves have 
a  poin t and all the relative osculating spaces o f orders 
up  to  and including k (k  < .n) in common. It is 
shown th a t there are k  — 1 projective invariants in 
this case. A  geometric in terpretation o f the invariants 
is given. l .  s. g .
513.71 33

The tensor representation o f the figures of Study’s 
“ Geometrie der Dynamen.”  Spen cer, D. E. J. 
M ath. Phys., 23, pp. i03—115, M ay, 1944.—A con
tinuation  o f  a  previous paper [Abstr. 1729 (1944)]. 
A  m etric tensor gkk is introduced in to  the affine space 
and a detailed study is m ade o f  the various figures. 
Various form s for gk> are possible, but the one chosen 
is the Euclidcari m etric for which the co-ordinate 
m atrix o f  gkA has the form

/ 0  0 0 On
(  0 1 0 0 \
l o o  1 0 j
\ 0  0 0 1 /  L. S. G.

513 .71:513.813 34
On the line geometry of the Riemann tensor. R use,

H. S. Proc. Roy. Soc. Edinb. A ,  62, 1, pp. 64-73,
1944.—T he curvature tensor R y^ t  in a  R iem annian 
V„ is used to define a  quadratic  com plex o f  lines in the 
projective space S „ _ j, which is the plane a t infinity 
in the tangent space to V„ a t a  generic poin t P . A ny 
property o f  V„ a t P  which is expressible by algebraic 
relations am ongst the  vectors and tensors involved 
may be described in term s o f  the geometry o f 
which is thus o f  special im portance. The complex 
considered consists o f  the lines o f  S „ _ i  satisfying the 
equation  R-ljktPiiPkl =  0, where p ’J =  Y 'Z i  — YJZ', 
Y ‘ and Z> being any 2 points o f  5 n_ i ,  and a  study o f  
this complex is m ade in relation to  the  fundam ental 
quadric, g j jX 'X i  =  0 , where g y  is the fundamental 
tensor o f  V„ a t the point P. A  brief account is given 
o f  the theory for the case n =  3 and an introduction 
to the case n — A. l .  s. g .
513.733.4 35

On the curvature form and the projective curvatures 
of a  space curve. H siung, C. C. Sci. Rec., Acad. 
Sinica, 1, 1-2, pp. 72-74, Aug., 1942.—A geometric:



513.734 G E O M E T R Y 513.821

characterization is given o f  the curvature form  and o f 
the 1st and 2nd projective curvatures o f  a  curve in
[3]. T he m ethod m ay be extended to curves in [4].

l. s. G.
513.734 36
Some theorems on ruled surfaces. C ha ng, S. C. 

Sci. Rec., Acad. Sirica, 1, 1-2, pp. 75-77, Aug.,
1942.—Proofs are given o f  the following theorem s: 
( 1) 2 consecutive osculating quadrics along a  genera
to r  g  o f  a  ruled surface R  have, besides g, 2 com m on 
generators gi and g2. W hen g  varies on  R , these 
constitute ruled surfaces R j and R2 such th a t g lt g2 
and  their consecutive generators on R i and R 2 lie 
o n  one and the sam e quadric. (2) I f  the generators 
o f  2 ruled surfaces R[ and  R 2 are in such a  corre
spondence th a t 2 consecutive generators o f  R] and 
their corresponding consecutive generators o f R 2 lie 
on  a quadric Q  then the 2 ruled surfaces constituted 
by the com m on generators, o ther than  those on  Rj 
and R 2, o f  2 consecutive quadrics Q are in the same 
correspondence. F ro m  these a  sequence o f quadrics 
is obtained associated w ith a  generator o f  a  ruled 
surface, and an  application is m ade to the surface 
generated by the asym ptotic tangents o f  one system 
o f  a  surface along a curve o n  it. A  new definition is 
obtained o f  the sequence o f  quadrics obtained by 
G odeaux. l. s. g.
513.735.8 37 

Contribution to the projective differential geometry
o f a  surface. H siung, C. C. Sci. Rec., Acad. Sirica, 
1, 1-2, pp. 62-65, Aug., 1942.—D enote by u and  v the 
asym ptotic tangents a t a  generic po in t P  o f  a  surface 
S  in ord inary  space. By £ „  we denote the ruled 
surface o f  the  v-tangcnts constructed a t the points 
o f  the asym ptotic curve u through P. The surface 

is similarly defined. T he paper consists o f  a 
num ber o f  applications o f  the surfaces and S t-

513.735.8 : 513.578.7 see Abstr. 26
513.736.51 38
On the projective linear element of a non-holonomic 

surface. W a n g, H. C. Sci. Rec., Acad. Sirica, 1,
1-2, pp. 84-86, Aug., 1942.—The projective linear 
elem ent is the quotient o f  the product o f  2 quadratic  
differential form s by the  square o f  a Pfaffian form. 
I t  has the fundam ental property  th a t 2 non-holonom ic 
surfaces are projectively equivalent (i.e. one surface 
can  be transform ed into the o ther by a collineation o r 
correlation) when and only when they have the same 
projective linear element. l. s. g .
513.742 39
Properties of certain cubic primals. Semple, J. G. 

Quart. J. M ath., 15, pp. 26-33, M arch-June, 1944.—A 
study is m ade o f  the geometry o f  the determ inantal 
cubic primal =  (|3, 3 |, [8]), given by \xtJ\ — 0 (/, j  
=  1, 2, 3), and jts double locus R>ri) =  (|3, 3 |2, [8]) 
which is o f  dim ension 4 and order 6. Veneroni’s 
axial V%, a special type o f  determ inantal cubic prim al 
o f  [5], is also studied. I t  is a  section o f  D^ by a  [5] 
satisfying a certain condition [see A bstr. 779 (1944)].

l. s. G.
513.761.1 : 513.81 40

Projectivities on a  line and non-EucIidean motions 
in space. W u, T . J. Sci. Rec., Acad. Sirica, 1, 1-2,

pp. 59-61, Aug., 1942,—A  projectivity on  a  line / is 
given by p x \  =  f i x ,  +  $2x 2\ p x2 — f 3x i +  | 4x2. 
I f  ( f j ,  . . ., f 4) are hom ogeneous co-ordinates in 
a  [3], S, we obtain Stephanos (1, 1) correspondence 
between projectivities on /  and  points o f  S. The 
singular projectivities are represented by the points 
o f  the quadric A =  f i f 4 — f2f3 = 0 . This repre
sentation is used to  study collineations in S  which 
leave A invariant. Two projectivities on  /  are con
jugate if  their respective points o f  5  are conjugate 

' w ith regard to  A- Some theorem s are proved con
cerning such projectivities. A theory is outlined o f  
the m otions in an  elliptic space which leave A1 
invariant. l. s.- g .
513.77 : 512.831 see Abstr. 17

513.77 : 517.63 see Abstr. 57 

513.81 : 513.761.1 see Abstr. 40

513.813 : 513.71 see Abstr. 34

513.814 41 
On a  Weyl geometry defined from an (n — 1)-

param eter family o f hypersurfaces in a  space of n 
dimensions. C hern, S. S. Sci. Rec., Acad. Sirica, 
1, 1-2, pp. 7-10, Aug., 1942.— A generalized C artan 
space o f  dimension n is a  num ber space with a  space 
o f  K lein attached to each point and with an  infinitesi
m al transform ation  o f  a  given Lie group G which 
allows a  m apping o f  the K lein spaces attached to 
two neighbouring points on  each other. W hen G 
is the group o f  sim ilarity transform ations we have a 
W eyl geom etry. I t  is proved th a t the geom etry o f  a 
space o f  « O  3) dimensions with an (« — l)-para- 
m eter family o f  hypersurfaces is a Weyl geometry.

l. s. G.
513.814 42 

O n unitary geometry. L ee, H . C. Sci. Rec., Acad.
Sirica, 1, 1-2, pp. 49-54, Aug., 1942.—L et z j, . . ., z„ 
be n independent complex variables. A n analytic 
function o f  these variables and o f their complex 
conjugates z j , . . ., z„ is said to  be semi-analytic. It 
is proved th a t the fundam ental tensor o f  every sym 
m etric unitary  space is o f the form  a y  =  ^¡bjH(z, I )  
where H  is a  real semi-analytic function determined 
to w ithin a  transform ation H  H  +  F{z) +  F(z). 
H ere ’bi =  'dfbzt and H  is called the generating 
function o f  the space. F o r  unitary spaces which are 
flat o r  o f  constant curvature (a), H  is determined. 
In  the first case it is a  non-singular H erm itian form

and in the second case H  ■■ — -  log u  where «  is a 
<x

non-hom ogeneous H erm itian  form  w ith non-vanishing 
discrim inant and is determ ined, except for a  trans
form ation o f  the form  /i  - >  G(z)G(z)fi. l. s. g .
513.821 =  6 43

The S3’s which are osculatory to the curves o f a 
variety and a newr characterization of a  class of varie
ties. Terracini, A. Rev. Univ. Nac. Tucuman, 3, 
pp. 317-339, Dec., 1942.—T he Veronese surface o f
[5] is the only non-conical surface o f  [ r ] ( r > 5 )  the 
chords o f  which generate a  variety o f  only 4  dim en
sions and whose tangent planes m eet two by two. In 
the present paper these properties arc  generalized to 
varieties defined previously. l. s. g .
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513.83 44
The localization theory in sct-topology. V aidyana- 

t h a s w a m y, R . Proc. Indian Acad. Sci.A , 20, pp. 
51-61, July, 1944.—A  Icview o f  the localization 
theory and a  study o f  the properties o f  com pact and 
supercom pact ideals (these are defined). C ertain 
extensions o f  an  ideal are also studied. I., s. o.

517.1 : 511.2 see Abstr. 2
517.1 : 511.221 see Abstr. 3
517.3 : 517.5 =  3 45

A problem of moments. K j e l l d e r g , B. A rk. M at. 
Astr. Fys., 29A, No. 2, 33 pp., 1943.— The inequality

1
\f{x )\d x ‘|*@Pdt. k'(0|Vrj

— CO —3

1/4
V (2 w) J

where f i x )  and g(r) arc Fourier transform s, i.e. 
1

g(‘) e,,xf (x )d x
V(2rr)J

leads, upon  using the Parseval form ulae, to the result

1
V (2 w) \m\d* ■ l/WpuA-.

1/4

/ ( x )  is finite if  the two moments,

M }2:

S  M ?  <  oo implies 
7=1 J

£  = | / ( x j ,  . . ., x„)|r/x, dxn <  co.

extended to  the following: I f  Y ( 0  =

anc* lim  lim f ” , dt
i t  +  e) -  (/.(Of

v*
1 f*

converges to

o

2tt
the latter exists.

517.512.2 47 
Note on strong summability o f Fourier scries.

Loo, C. T . Sci. Pec., Acad. Sínica, 1, 1-2, pp. 78-83, 
Aug., 1942.— If  S„(x) (n =  0, 1, 2, . . .) arc the partial 
sum s o f  the F ourier Series o f  the L-integrable function 
f ( x )  [Abstr. 1938 (1944)], a  result due to  H ardy and

n
Littlew ood states th a t S  |Sv(x) — / ( x ) p  =  0 (n  log ti)v —0
almost everywhere. A  result analogous to this is 
shown to be true for certain special lacunary partial 
sums. l. s. G.
517.512.2 48' 

On strong summability o f Fourier series. C h e n g ,
M . T . Sci. Pec., Acad. Siitica, 1, 1-2, pp. 91-97,

n
Aug., 1942.— L et £„(/) =  ia 0 +  2  (ov cos vt +  bv

V => 1
sin w ):(n  =  0 , 1, 2, . . .) be the partial sum s o f  
the Fourier series o f  a  periodic function f ( f) ,  in te
grable in the sense o f  Lebesgue in ( — tt, ■f). W rite 
<Px(0  =  M /0-' +  t) +  f i x  -  /) -  2f ix ) ] .  A p ro o f is 
given o f  the following theorem : I f

m
This m eans th a t the integral o f  the abs. value o f

<t>x(u)du =  o{t), \(j>x(u)\du =  0 (r)

x t y f ( x ) \ 2dx, o f then S  |S v O O -/(* )l4 =  0[«(logn)3]

| / P  given by a  =  0, 1 are finite. This result is 
generalized to  functions o f  several variables. I f

l. s .  G .

\ f ( x u  . . . ,  x n) \ 2 x p 'x p *  ■ ■ •

X̂ JndXl . . . dxn(j —  1....p)
conditions are  found in o rder th a t the result
p

517.512.71:517.941.92 49
An extension o f the Sturm-Liouville expansion. 

T i t c h m a r s h ,  E. C . Quart. J. M ath ., 15, pp. 4CM8, 
M arch-June, 1944.—T he linear m atrix  operato r

( P(x) , 9 ( x ) + ^ N

.<?(-*)■
d

d x
r(x)

I is denoted by L  and  f - ( 2)

T he upper limit o f  £  as a function o f  the m om ents 
M 2  is also found. The inequalities o f  Schwarz and 
H older add generalizations o f  these are interpreted 
geometrically. l. s. a .
517.5 : 517.3 =  3 see Abstr. 45 
517.512.2 46

On the convergence of the conjugate series o f a 
Fourier series. C h e n ,  K . K . Sci. Rec., Acad. 
Sinica, 1, 1-2, pp. 1-6, Aug., 1942.— Let

CO
£  =  S  (u„ sin n x  — b„ cos nx)

rt*= 1
be the conjugate series o f  the Fourier series o f  f ( x )  
and write 0(r) = / ( x  +  /) -  f ( x  -  t). T he criterion 
o f  M isra and Zygm und fo r the convergence o f  £  is

•t

<P0)dt =  O(t)

  lim f”,u-*-« e-> + 0 |i fit  +  e) — (/>(/)| y  =  0 then F

1 f7"
ifi(t) cot itd t when and only when

L. S. G.

is a  function with two com ponents. T he m atrix  
equation  (L — to)f =  0 is equivalent to  the  2 
differential equations +  p f { +  q f2 — o f \  =  0 , 
— f {  +  <7f t  +  rf2 — (o f2 =  0, and  the linear operato r 
yields a  form ula fo r the expansion o f  a n  a rb itary  func
tion  in term s o f  eigenfunctions. T he case is considered 
where x  lies in a  finite interval (a, b) and p(x), q(x), 
r(x) and  their first derivatives are continuous. I t  is 
show n th a t in this case the expansion converges under 
practically the sam e conditions as those o f Fourier 
series. T he expansion is first obtained and then the 
o rthogonal p roperty  is established. l. s. g .

517.521.2 50
Some rem arks on oscillating series. W a n g , F . T. 

Quart. J. M ath ., 15, pp. 1-6, M arch-June, 1944.— Let

be the  nth C csaro m ean o f  o rder r  o f  the series 
ao +  ° t  +  • • • A  recent theorem  o f  Boas is ex
tended in to  the following. I f  r is a  positive integer, 
o <  6 <  1, and

(i) <f„ — s =  e { n d s-i)}  („ oo)
- (ii) a„ >  -  K n -S

then  E o n is convergent to  sum  s. It is shown by 
m eans o f  exam ples taken from  the theory o f  Fourier 
series, that this is a  “ best possible”  result. The
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precise theorem  is: I f  0 <  S <  <5' <  1/r, there exists 
a  divergent series £a„  such that

(i) a„ =  0 ( n ~ s)
(ii) <fn =  0{hK8' - 1)} as (j _> co

l . s. G.
517.522 : 517.53 : 517.948 51

Functional equations and self-reciprocal functions 
connected with Lam bert series. G u in a n d , A. P. 
Quart. J. M ath., 15, pp. 11-23, M arch-June, 1944.— 
The L am bert series considered is

¿(Z)= f  i =  2  S  e--2~nmz=  £  d(n)e~2~"z
„ = 1  e 2 ” " : - 1 m =  i , ,  =  i  »  =  i

where d(n) is the num ber o f  divisors o f  n. I f

F(z) — <!>{z) -  2^ ( y  — log 2t7z), it is shown that,

w hen z ( =  x )  is real and positive, F(x) is self-reciprocal 
w.r. to the F o u rie r kernel

2x  . 2 _ r . - v /
 i.e. F (x) — - P

tt(x —  1) 77 F{t)dt

and that when z is complex, the functions

F(z) 4- —F(l/z), F(z) — --_F(\/z), can be continued

analytically for R (z) <  0. F(z) is show n to satisfy 
the equations

A d

and F(z) +  --F(l/z) =  -Z 77 -F(i)dt
1 tz  
t2z 2 -  1‘

D
where C  and D  are  contours from  0 to +  oo in the 
half-plane R (t) >  0  an d  C  passes above t =  1/z 
while D passes below t  — 1/z. I f  the analytic con
tinuation  o f  a  fu n c tio n /(z )  is denoted by [/(z )]  then 
we have the functional equation

[F(z) -  ~ F ( l/z ) ]  +  [F(— z) - 1 F ( -  1/z)] =  0 
z z

fo r all values o f  z except those on  a cu t from  0 to 
— i co. T he results are  extended to the function 
<f>kiz) defined fo r real k  and  R (z) >  0 by

=  Z* E  - 2J ‘ k  -7 =  z* £  a2ic(ii)e~2T!nz n = ie2..»z_i jjd1
where <xk(n) is the sum  o f  the Ath powers o f  the 
divisors o f  n. l. s. g .
517.53 : 517.948 : 517.522 see Abstr. 51

517.531 =  4 52
Some inequalities concerning analytic functions.

C arlson, F . A rk . M at. Astr. Fys., 29B, 4, No. 11, 
6 pp., 1943.— Let f(co) be an  analytic function o f  co 
(complex), regular w ithin and on a  circle C, and let 
L be a  convex closed curve within C. Inequalities are  
studied o f  the type

* { /(z )} * c fe< — [{ /(co ^ c fto  
J l  J  c

where k  is a  real num ber >  0 and  £2 is the greatest 
angle subtended by L a t a  po in t o f  C. W e always 
have £2 < 77. By m eans o f  a  conform al transform a
tion the results m ay be extended to curves L lying 
within a sem i-plane. l. s. g.

517.544.2 : 536.2.01 53
N ote on Green’s functions in the theory of heat 

conduction. Lo w a n , A. N . Phil. M ag., 35, pp. 495- 
498, July, 1944.— Integral form ulae for the G reen’s 
function (G), subject to various boundary  conditions, 
a re  given for the following 3 dom ains: (A) 0 <  x  <  co, 
0 < y < c o ;  (B) 0 < x < c o ,  0 < y < o o ,  - c o < z < c o ;  
(C) 0 < x < o o ,  0 < y < o O ,  0 < z < c o .  In the first 
case, if  there are sources a t the points ({, ?/), ( —f ,  — rf) 
and  sinks a t (f , — tj), (— £, 77) we have

G = L(,x,y , f ,  y)  exp {— k (a 2 +  (i2)t}d</.d{i

where L (x, y , £,, >]) — sin cot sin fly  sin sin fit]
when G — 0 for x  =  0 and y  =  0. The o ther for
m ulae arc  sim ilar. ‘ L. s. G .

517.564.3 54
Infinite integrals involving generalized hyper

geometric functions. S i n h a , S . Bull. Calcutta M ath. 
Soc'., 36, pp. 15-30, M arch, 1944.— 6 types o f integrals 
a re  evaluated sim ilar to  those o f  a  previous paper 
[Abstr. 995 (1944)], the term  K-,{ax)K;i(ax) now  being 
replaced by o ther Bessel functions o f  the form  
J l(a x )J ti(bx), h {a x )Iv.{bx), etc. L . s .  G .

517.566 : 517.6 see Abstr. 56

517.566.3 55 
O n a  class o f functions suggested by the zeta of

Riemann. H urwitz, S. Ann. M ath ., Princeton, 45, 
pp. 340-346, April, 1944.—Some theorem s are obtained 
concerning the  class o f  functions 2 fl“ { |lo g n )~ i , 
2 ] (n lo g /1) ^(log log . . . ,  where i  =  a + i t .  Let

logo X  == X , log/)+ 1*  =  log (log,, x)(p  =  0 , 1 ,2 ,.. .)
cq{x ) =  x , ep +  i(x) =  exp {ep(x)}

fa (x)  =  i ,  f p + [(x) =  l / l l  Hog/ x)
I iv=0

and gp{x, i)  =  f p{s){\ogp x ) ~ s. Also, write it, v, w in 
place o f  [e»_ i(0)], [ e / 0)] and [ep + 1(0)], respectively, 
where [x] denotes the integral part o f  x . The paper is 
concerned with the properties o f  the function 
Cp(s) =  -  £  gp(n,s). I t  is proved that <;p(s) is regular

everywhere except a t s —  1. A definite integral fo r 
fp(s) is found and this leads to  the con tour integral

.. _  J -  z s - i t *  ,(1 — z)dzT G - i )  2m ^ ;
where C  starts a t — 00 on  the  negative real axis, 
encircles the  origin once in a  positive direction 
and returns to  its starting  point. H ere £* _ ,  is defined

by E  gp-\(n, 1+j).»=U + 1
T he con tour integral leads to the L auren t expansion

z)   F S  ^  ■ ■■ 'V ' and from  this
z  „ „ 0

Cj-iCl
result it is deduced th a t £p(s) has an  infinity o f  negative 
zeros, a lthough there is no  indication o f  their num eri
cal values. T he last section deals w ith the asym ptotic 
behaviour o f  £p(s). O n a  circle, centre v =  0 and 
sufficiently large radius r, we have

ex p (/4 -E ) <  m a x |f p(j)| <  e x p (H + s) 
while on a vertical line to the  right o f  or =  1, ^ ( j )  is



517.6 T H E O R Y  OF FUNCTIONS— DIFFERENTIAL EQUATIONS 517.946.9

bounded and on a =  1, £p(s) =  O (loĝ +i/) but 
>  ri Iogp+21 for an arbitrarily large t. l. s. g.

517.6 : 517.566 56
Note on certain integrals involving Herm ite’s poly

nomials. Baber, T . D . H ., a n d M irsky, L. Phil. 
M ag., 35, pp. 532-537, Aug., 1944.—The integrals

efficient Ay is given approx. by a  ro o t o f 
1 . 3 . . .  (2/ -  1) zi

evaluated arc o f  the form  l,(»i, n, s) =
d'<h„

«0 +  2  «2  ri=i
=  0

where m, n, s, t arc non-negative integers and 
0 m(£> =  [-'"»!! \ / ( ~ /a ) ] -  ie -/<*), a  being a
constan t and H m(g) the /nth H erm itian polynomial. 
Integrals o f  this type frequently occur in quantum - 
m echanical problem s. A  table o f  values o f  all non
vanishing integrals /,(//;, //, s) is given fo r which 
(I) t =  0, 0 < j < 6 ,  o r  (II) t =  1, 0 < j < 5 ,  o r 
(III) t  =  2, 0 < 4 .  All results hold for //¡>  0.

l. s. G.
517.63 : 513.77 57

Laplace transform s of a  class o f higher dimensional 
varieties in a projective space of n dimensions. C h e r n ,  
S. S. Proc. N at. Acad. Sci., Wash., 30, pp. 
95-97, April, 1944.— C artan ’s m ethod o f  m oving 
fram es is used to  develop the differential geom etry o f 
an  /--dimensional variety Vr. A t a  generic point o f  
Vr, an  asym ptotic net (o f quadric cones) is introduced, 
generalizing the asym ptotic tangents o f  a  surface. 
The Laplace transform s o f  a type o f  variety studied 
by C artan  are  generalized. L. s. g .
517.9 : 519.3 58

O n the existence o f a  metric for higher space paths. 
S e e t h a r a m a n , V. Proc. Indian Acad. Sci. A , 19, 
pp. 167-176, April, 1944.—The problem  is to  in 
vestigate the conditions under which the system (5 ) o f 
equations 
dia + Oa'
i/tla+T) + r ,(/,«,«1, •.., X<a)) =  0 1 =  1,2,...//, (T> 2

m ay be identified with the extrem als o f  a  regular 
problem  o f  the calculus o f  variations, S f fd t  =  0 . It 
is shown that the necessary and sufficient, condition 
is that the equations o f  variation o f  S  be self-adjoint.

l. s. g .
5I7;92 : 576.35 59

A note on equations o f growth. M orales, M . F. 
Science, 99, pp. 490-491, June 16, 1944.—T he cqua-

rtt

tion considered is dN /d t  =  2 hi N il, where h0, . . ., hm
/=o

are functions o f  time. A  m ethod is outlined for
obtaining h0 hm a t the poin t (N,_ t) using the
curve of growth. l .  s. g .
517.934 60

On Van der Po l’s and related non-linear differential
equations. Sh o h a t, J. J. Appl. Phys., 15, pp. 568-
574, July, 1944.—If  the equation

ip // du
-  eF ifi)-jj +  u =  0 (e >  0)

has periodic solutions, o f  period close to  2 t t , then 
under certain  conditions on  F(u), such a  solution //(/) 
m ay be accurately approxim ated fo r all t by the 
first term  A t sin (W +  oq) o f  its Fourie r expansion. 
This is show n by m eans o f  the Parseval form ula.

P
W hen F(u) is a  given polynom ial 2  «¡u1, the co-

2 . 4 . . .  2/ / +  1
where z  =  A j.  W hen e «  1, a  power-series m ethod 
is used to  find expansions for //(/) and its frequency v. 
T his is done in detail for Van der Pol’s equation  given 
by F(u) =  1 — ifl, bu t it applies when F(u) is any 
polynom ial. F o r  e » l ,  this m ethod presents 
difficulties, bu t a  new m ethod is given which perm its 
a  series expansion o f  u and v  for all values o f  a. It 

1 £ 15 e2
is found th a t v =  7 -7— +  7 r r ~ w  +  77 „  , r j  +  '••■1 +  £ (1 +  £)2 16 (1 +  fi)3
which leads to the asym ptotic form ula ve ~  3 • 89 
as £ - >  oo. l. s. g .
517.941.92 : 517.512.71 see Abstr. 49

517.942.4 : 534.11 : 531.391.3 see Abstr. 102

517.942.932 61
A property of certain differential equations. Sa w 

yer, W. W. Quart. J. M ath., 15, pp. 34-39, M arch- 
June, 1944.— Let u(x) and c ( a )  be solutions o f 
¿0  =  ao(x )y "  +  b0(x)y ' +  c0(x)y  =  0 and let uW {x) 
and yf")(x), the nth  derivatives o f  //(x) and v(x) be the 
solutions o f  En ~ a „ (x )y "  +  bn(x )y ' +  cn(x)y  =  0. 
T he equations En are supposed to be o f  the Fuchsian 
type with //„(x), bn{x), c„(x) polynom ials in a . A 
point a  =  |  which is singular fo r Eq is also singular 
fo r En(n >  0) so th a t <7„(|) =  0 for all //. But points 
x  =  ry may also exist for which a„(ij) =  0 and a t 
which u6 0 ( a )  and v (" ) (a )  are regular. Such points 
are called apparen t singularities o f  E n. The following 
two theorem s are proved: I . I f  the degree o f  an(x) 
is independent o f  n, the equation  Eq has a t m ost 
3 singularities (one necessarily a t  infinity), together 
with a  finite num ber o f  apparen t singularities;
II. The apparen t singularities o f  E„ are the roots o f  an 
equation  <I)„(a) =  ap +  a lf „ a p - i  +  . . . +  a p,„  =  0 
where ocs n is a polynomial in n o f  degree s. l .  s. g .
517.945 : 532.51 : 539.385 62

On a class of differential equations in the mechanics 
ofcontinua. B ers, L., a n d G elbart, A. Quart. Appl. 
M ath., I, No. 2, pp. 168-188, July, 1943.—The equa
tions are  o f  the form  />///<)a  =  T{{y]bvlby and 
7)u/l)y =  — r 2(y) bv/bx  and their sim ilarity to the 
C auchy-R iem ann equations ( r ,  =  r 2 =  1) suggests 
an  integration theory sim ilar to th a t o f  complex 
function theory. Such a  theory is presented. If 
u and  v are a  pa ir o f  solutions, the functions 

~z
udx  — r 2vdy and  V  =U  =

It
vdx  H dy  are also
JO

i=0

solutions, and a set o f  particular solutions may be 
found by repeating this process indefinitely. Special 
a ttention  is given to  the case ry =  t 2 =  y ~ n. Three 
physical applications are discussed: flow o f  an  in
compressible fluid with ro tational sym m etry, torsion 
o f  bodies o f  revolution and two-dimensional potential 
gas flow. l . s. G .

517.946.9 : 539.214 63
A boundary problem in plane plasticity. C o b u r n , N . 

J . M ath. Phys., 23, pp. 61-68, M ay, 1944..—A  per
fectly plastic m aterial occupies the semi-space a  >  0 
and a t  any in terio r po in t there exist (i) the norm al 
stresses ox  and <sy  acting parallel to the a -  and y-axes,

8
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respectively, and (ii) the shear stress oXy. The Airy
c)2F  7)2F

s t r e s s  f u n c t i o n  F i x ,  y )  s a t i s f i e s  a _ =  <r„ =  =
32 p

and tr,
Tixby The relations ax  =  a  +  k  sin 2y,

ay  =  <j — k  sin 2y, axy

N + (t)

Aft«
N f ( t )

Aft" (0

i f « *
Js +

b \ k̂ ’

y)dxdy  as t  - >  00

y)d xd y  as t  - >  co

F,t. k (x , y )dxdy Fn k(x , y )dxdy

2i7a

- - Va

-  2  (-)"^+> a «-=0
" 2  (-)"M„o win!

— I: cos 2y  where A: is 
const., a  is the m ean norm al stress and y  is the angle 
between the tangent to one family o f  slip lines and the 
x-axis, lead to  the equations

7)2F  b2 F  1)2 F^ = - * c o s 2 y ,  —  _ ^  =  2A:sin2y
These (hyperbolic) equations are solved subject to  the 
boundary  conditions: ax{o,y) =  f ( y ) ,  <rxy(o, y )  =  0(y). 
The first equation  yields the stresses in term s o f  the 
boundary  conditions and sin 2y  and the second 
equation  yields cos 2y  in term s o f  the boundary 
conditions. A  boundary curve is determ ined which is 
a  line o f  ru p tu re  in the sense o f  C hristianovich 
[Recueil M ath. (M oscow), 1, 43, 1936, p. 511],

l . s .  G .

517.947:4 =  4 64
On the distribution o f the proper values o f problems 

governed by the equation A «  +  Ak(x, y )u  =  0 
P l e i j e l ,  A. Ark. M at. Astr. Fys., 29 B, 2, No. 7, 
8 pp., 1943.— L et S  be a finite dom ain with a  boun
dary T. 2  problem s are  stu d ied : I. A u + 2 k (x , y)u =  0 
on  S , u =  0 on  T. II . A u +  p k (x , y )u  =  0  on S, 
7)u

=  0 on T. Let the p roper values o f  I  be

0 < A + < 2 + < . . . ; 0 >  A f  >  Aft >  . . . and  let 
the p roper values o f  II be 0 < /* ,+  <  . . .;

0 >  F \ >  F-2 '>■■■■ T he parts o f  S  characterized 
by k (x , y )  >  0 and k(x , y)  <  0 are denoted by £ +  
and S ~  fespectively. T he following result (generali
zing an earlier one due to  W eyl) is proved concerning 
the  asym ptotic d istribution and m agnitude o f  the 
proper values: I f  A ft (t), A ft (t) denote the num ber o f  
positive p roper values o f  I  and II  which are <  t, and 
N i  (0) A f t(t) the num ber o f  negative p roper values 
which are >  t  then we have

B0 =  ^ -  S / ( „ P » + 1
u 2trb £>h = o

^  (»! +  o) ! ,  „ J . 1 
A)  A„p" + 1

b '  n~ o  m in i  
H ere Va and Vb are the potentials o f  the spheres (o f 
radii a and b) and p  =  ajc, q =  b/c  where c is the 
distance between the centres. By writing

f ( z )  =  2  A mzm, g(z)  =  2  ( - ) mBmzm 

it is easy to  derive the functional equations

/(z) = % L -  — bq— ~sS \2na a ( l  -  pz) 
ap

(t^ )¿(1 — qz) \  \ — q z j  
These are solved by m eans o f  difference equations 
and  exact values for A„ and B„ are found, leading to 
exact values for the coefficients o f  capacitance and 
inductance. l .  s. o .

517.948 : 517.53 : 517.522 see Abstr. 51
517.948.32 66

On the numerical solution o f certain types of integral 
equations. R eiz, A. A rk . M at. Astr. Fys., 29 A , 4, 
No. 29, 21 pp., 1943.— Fredholm ’s equation  o f  the

rb
2nd kind, f i x )  =  F(x) +  A K (x, y)f(y )dy, is solved in

the usual way by replacing the equation  by a finite 
system o f  linear equations. W hen a =  — oo, b — CO, 
the integral is replaced by a  weighted sum  where the 
weights a re  determined by the use o f  H erm ite poly
nom ials H„(x) (n =  1 , 2 , .  . . ) .  The theorem  used is 
that

e ~ x?(p(x)dxr ■ oo

where x j ,  . . ., x„ a re  the n roots o f  H„(x) and 
P i  -  2"  + h i !/ [ / / / ,( x;)]2 

W hen a  =  0, b =  co, the weights are  found with the 
use o f Laguerre polynomials L n(x) using the  result

Pu tting  t  =  Aft, p y , A,, , p n in  these relations we have 

A+ A 47tu X~  A 477n

c ~ x (l>(x)dxr
■'0

5 2  <7;(I>(X/) / = 1
00

-a s  n -> o o

L. s. G.
517.947.42 : 537.213 65

A new method of solution of the boundary value 
problems o f Laplace’s equation relating to two spheres. I . 
M i t r a ,  S. K. Bull. Calcutta M ath. Soc., 36, pp. 31-39, 
M arch, 1944.—This classical problem  is solved by a 
new m ethod in  which 2 sets o f  spherical p o lar co
ordinates a re  used, and the field is expressed in term s 
o f  2 infinite series whose coefficients A„ and  B„ satisfy 
the infinite set o f  linear equations

where x j , . . ., x„  a re  now the roots o f  L„(x), and  
qt =  (n!)2/X([Lj,(x;)]2. Exam ples o f  each process 
are given. 2 m ethods are  also given (together with 
examples) for solving equations o f the 1st kind, 

rb
F (x)  = M x , y )f(y)dy

One o f these involves the m ethod o f  least squares, 
the o ther m akes use o f  an in terpolation form ula fo r
/O). ' L. s. G.
517.948.34 : 537.591.8 67

On the convergency o f the solutions of cascade 
equations In cosmic radiation. C h a k r a b a r t y ,  S. K . 
Bull. Calcutta M ath. Soc., 36, pp. 9-13, M arch, 1944.—  

9 1*
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I t  is show n that the solution obtained in  a  previous 
paper [Abstr. 1976' (1943)] is absolutely convergent 
for all physically admissible values o f  the energy and 
the time. I t  is not necessary to introduce the process 
o f  analytic continuation  as was done previously 
[Abstr. 2764 (1942)]. L. s. G.
517.949.12 '  68

On reciprocal differences in two variables. Singh,
B., a n d D as G upta, P. N . Bull. Patna Sci. Coll. 
Phil. Soc., pp. 5-8, Jan., 1944.—A n interpolation 
form ula involving continued fractions is obtained for 
a  function o f  two variables. l. s. g .
518.1 69

Recent progress in scientific computing. C omrie, 
L. J. J .S c i .  Instrum., 21, pp. 129-134, Aug., 1944.— 
A  description is given o f  various differential analysers 
and  calculating m achines. T he application o f  the 
latter to  num erical integration, form ation o f differ
ences and checking o f  tables, problem s o f  interpola
tions, etc. is pointed out. Punched-card machines 
are described. l. s. g .
518.4 70 

A chart for plotting relations between variables
over their entire real range. D onnell, L. H. 
Quart. Appl. M ath., 1, pp. 276-277, Oct., 1943.— A 
sim ple graphical m ethod fo r p lotting y  =  f{ x )  o r 
x —  g(y). I t  consists o f  an  ordinary C artesian plot 
over the range (— 1, 1) o f  each variable and a  plot 
o f  the reciprocal o f  the variables from  0 to  — 1 and 
1 to  0. l. s. G.
518.5 : 621.3.09 71 

Universal circuit slide-rule. G reenfield, E. W.
Elect. World, N .Y ., 122, p . 116, Aug. 19, 1944.— 
[Abstr. 43 B (1945)].
519.21 72 

The limiting distribution o f a  general class of
statistics. H su, P. L . Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 37-41, Aug., 1942.— M any com m on statistics are 
functions, w ith a  high degree o f  regularity, o f  m eans

n
/(Tii, "2. • • •> um) where ut =  n ~ x E  u,r and  where

r ~  1
every pair uir, ujs(r #  s) are statistically independent. 
T he limiting distributions o f  all such statistics as 

oo are found, the problem  being form ulated and 
solved in the language o f  pure  probability theory.

l. s. G.
519.21 • • 73

A problem in the random distribution o f particles.
Eggleton, P., a n d K e r m a c k, W . O. Proc. Roy. 
Soc. Edinb. A , 62, 1, pp. 103-115, 1944.— Ar particles 
a re  arranged a t  random  on a line o f length L . An 
n : I consists o f  n( <  N ) particles contained in a 
length / ( <  L). A n  expression is found fo r the 
average num ber o f  distinct n : / ’s in a  length L  when 
the line is closed and also when the line is open. 
A nalogous problem s are  considered in 2 dimensions 
where the particles are arranged a t random  on a  plane 
and  the length I is replaced by an oriented rectangle. 
T he extension to 3 dimensions is discussed briefly and 
som e o f  the difficulties are noted. l. s. g .
519.21 74 

Solution of the restricted problem of the random
walk. Silberstein, L. Phil. M ag., 35, pp. 538-543, 
Aug., 1944.— A  particle, m oving in a  plane, starts from

a  point O  and m akes n rectilinear (unit) steps. Each 
step m ay occur in  either o f  2 fixed directions. The 
problem  is to  find the probability p n{x, y)  o f  reaching 
a po in t (x, y)  in n steps. I t  is show n th a t if  f„ (x , y )  is 
the num ber o f  ways o f  reaching a  po in t (x, y )  in n

steps [so th a t p n{x, y)  =  ^ / „ ( x ,  y)  ] then f n(x, y )  is 

given by the functional equation 
fn + i( .x ,y )  = fn ( x  +  1 ,y) +  f„ (x  -  1 ,y )

+  fn(x, y + 1) -I- f„(.x, y - 1) 
By writing a — x + y, S -  x — y and assum ing 

fn ix , y) =  g„(p)hn(d) 
the variables m ay be actually separated and it is found 
th a t gn and  h„ each satisfy the simple difference 
equation ^n+iC5) =  +  </>n(s  — 1), which has the
solution /  \

*■"?- (w -m )
T hus

The asym ptotic value o f  p„(x, y) (for large n) is found 
to  be o '

pn{x, y ) ~  — e - t x *+y')ln 
Tin L. S. G.

519.214 75
The accumulation o f chance effects and the Gaussian 

frequency distribution. Silberstein, L. Phil. M ag., 
35, pp. 395-404, June, 1944.—A  situation  is con
sidered where th e  effect o f  a  process, in a  single 
trial, is equally likely to  have any value between 
0 and  1, and the probability, p n{x)dx, th a t the resultant 
effect o f  an  p-fold repetition o f  the process shall fall 
between x  and  x  +  d x  is found. It is show n that 
p„{x) satisfies the recurrence relation

Pn+ l t o (n> 1)p„(u)du
~X~— 1

where fi(x) =  1 fo r 0 <  x <  1 and zero elsewhere. 
T he values o f  p„{x) are found fo r sm all values o f  n, 
b u t to  study the behaviour as n -> c o  a  Fourier 
integral is used to  write p„(x) in  the form

2
PnM =  -

s in i /V ’ I  n \— J c o s 2 ( * - - ] udu

F o r  large n this integral consists m ostly o f  con tribu 
tions from  the neighbourhood o f  u =  0. W riting 
sin u/u£g  1 — u2/ 6 ï z e ~ ull6 we deduce, fo r the devia
tion from  the m ean f  =  x  — in ,  the value

Pn( f ) I f mus/6 cos (2Çu)du ■

which is precisely the G auss law  o f  e rror. Expres
sions a re  found  fo r the  standard  deviation and the 
relative standard  deviation. l. s. g .
519.24 : 159.9 : 512.831 see Abstr. 18

519.24 ; 37.015 see Abstr. 1

519.241 76
On a measure o f divergence between two statistical 

populations defined by their probability distributions. 
B hattacharyya, A .. Bull. Calcutta M ath . Soc., 35, 
pp. 99-109, Sept., 1943.—I f  (7t u  tt2, . . ., trk) and

10
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(77[, 73*2) . . ., 77*) are the population  probabilities o f 
the k  exhaustive and m utually  exclusive ways o f 
occurrence, the m easure o f  divergence is taken to 

k
be A 2 where cos A =  2  (tTj-tt'I1/2. This has a  simple 

/=1
geom etric in terpreta tion  in an  Euclidean space R k 

k k
since X  77( =  2  tt'i =  1. R easons a re  given for 

f=i 1 = 1

favouring this m easure o f  divergence and the possi
bility is considered o f  using a  m onotonically increasing 
function  o f  A in place o f  A 2. T he m ethod is 
extended from  discrete to  continuous distributions by 
taking 
cos A

V$(*i xk)<j>'(x 1, . . xk)yi1dxldx2... dxk

where <f>(x)dx and  <f>‘(x )d x  are the probability  d istri
butions o f  the variâtes j ti , A'2, . . x k in the two 
cases. Som e applications are  m ade, including one 
where the divergence between two univariate  norm al 
populations differs in their m eans and  standard  
deviations. l. s. g .
519.272 : 512.831 see Abstr. 19, 20

519.283 77
Stability after the war. R ichardson, L. F. 

Nature, Load., 154,p . 240, Aug. 19, 1944.—Differential 
equations describing defeat o r  subm ission are given 
and  these m ay later indicate a  trend tow ards war. I t  
is pointed o u t that there is no  evidence for the belief 
that E urope will be perm anently  stabilized by sub
missiveness on  the p a rt o f defeated nations, l. s. g .
519.3 : 517.9 see Abstr. 58
519.44 78 

O n S-groups. Jabber, M . A. Bull. Calcutta
M ath. Soc., 35, pp. 111-113, Sept., 1943.—A n 5-group 
is one in  which the com m utator operation  is asso
ciative. The free 5-group generated by a \ , . . ., a„ 
is defined and  it is show n th a t each 5-group generated 
by n elem ents is hom om orphic to this free 5-group. 
A  m ethod is given for classifying the various systems 
o f  relations th a t m ay hold in an  5-group. l. s. g .
519.48 : 511.28 see Abstr. 5

519.49 =  3 79 
A simplified proof o f  the principal-ideal theorem of

classical field theory. B ergstrom, H. A rk . M at. 
Astr. Fys., 29 B, 2, No. 6, 6 pp., 1943.—T o prove the 
theorem  it is sufficient to prove a result, due to  A rtin, 
concerning m etabelian groups. Some properties o f  
the la tter a re  used to deduce this result. [See A bstr. 
2335 (1944)]. L. s. G.
519.5 : 530.1 : 512 see Abstr. 13

521.045 80 
A case o f polytropic equilibrium configuration with

variable angular velocity. R o y, S. K. Bull. Calcutta 
M atli. Soc., 35, pp. 85-98, Sept., 1943.—The problem  
treated  is the equilibrium  o f  polytropes d istorted by a 
variable ro tation . The equations o f  ro tational 
equilibrium  are  solved and an  expression for the 
potential obtained in  term s o f  Em dcn functions. The 
characteristic  constants o f  a ro tating  poly trope are 
calculated and a form ula is derived fo r the difference

between the equatoria l and po lar distortions. The 
m ean density o f  the sta r is also calculated. An 
application is m ade to a  particu lar case. l . s. g .
523.11 : 530.12 81

M odels o f the universe and cosmological time-scales. 
M cV ittie, G . C. Nature, Load., 154, pp. 477-481, 
Oct. 14, 1944.—T he paper contains a  descriptive 
account o f  the present theories o f  cosmology. A 
m odel o f  the universe is provided by a set o f  points 
m oving in a  4-dimensional space-tim e, these points 
being the  counterparts o f  the spiral nebulae. The 
general principles o f  hom ogeneity and o f  the geodesic 
paths fo r particles and light rays lead, no t to a  unique 
m odel, bu t to  a  class o f  possible m odels. A  variety 
o f  time co-ordinates a re  possible in  a  given m odel 
giving different ages to  the universe. D ifferent models 
are  chosen ou t o f  this wide class provided by theory 
in different ways by different authors. Eddington 
obtains one which starts expanding from  an equili
brium  state, through his unification o f  relativity and 
quantum  theory. M ilne obtains a  different m odel 
from  his kinem atical relativity. T he au th o r obtains 
a  third by com paring the theoretically predicted 
form ula for the d istribution o f  spiral nebulae in space 
with the observed. The three m odels are  no t m athe
m atically reducible to  one another. o . c . Mcv.
523.842.3 82

The spectrographic binary Lam bda Andromedac. 
W alker, E. C. J. R . Astr. Soc. Can., 38, pp. 249- 
254, Ju ly-A ug ., 1944.—T he possibility o f  a  ro tation  
o f  the line o f  apsides in A A n d r is investigated by re
com puting an  orb it from  27 spectrogram s taken a t 
the D om inion A strophysical Observatory. T he ele
m ents found agree exactly, w ithin the p robable errors, 
w ith those found from  Lick plates taken nearly 
40 yr. ago. a . h u .
523.872 83

The resonance lines o f Li I  and N a I  in spectra o f the 
red carbon stars. M cK ellar, A., a n d Sttlwell, 
W. H . J. R . Astr. Soc. Can., 38, pp. 237-248, 
Ju ly-A ug ., 1944.— Spectrogram s o f  42 .red carbon  
stars are studied in the regions near 6 708 A and 
5 890 A. N early all show evidence o f  Li I absorp
tion, though blending with a  C N  line reduces the 
m easured wavelength. T he average equiv. w idth fo r 
the D  lines is 13 A, b u t fo r their Li I analogues it is 
only 0 -6  A. N o m arked correlation  exists betw. the 
intensity o f  N a I and th a t o f  Li I, o r  betw. either 
intensity and spectral type. The very great strength 
o f  Li I in W Z Cass m ay be due either to abnorm al 
abundance o r  to  low excitation. a . h u .
525.61 =  4 84

Contributions to the analytical theory of tides. 
m -V . O seen, C. W. A rk. M at. Astr. Fys., 29 A , 1, 
N o. 1, 37 pp.\ 29 A , 2, No. 8, 10 pp., a n d 29 A , 2, No. 9, 
9 pp., 1943.—The equations describing the oscillations 
o f  an  incom pressible viscous fluid ro tating  ab o u t an  
axis are w ritten down [see A bstr. 1264 (1944)] and 
sim ple solutions a re  found. These are derived from  
solutions o f  an  equation  o f  the form  (pA. — iv)2A F  
+  4 Q 2b2F/cur| =  0, which is studied in detail. Some 
particu lar cases are exam ined and the results com pared 
w ith previous w ork. Tw o types o f  waves occur, one 
o f  which is stationary . l. s. g .
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53 PHYSICS. RELATIVITY. QUANTUM  THEORY 530.145.63

53 : 571 85
The use o f physics and the methods o f physics in 

archaeology. W ebb, W . S. Amer. J. Phys., 12, 
pp. 196-200, Aug., 1944.

530.1 : 519.5 : 512 see Abstr. 13

530.12 86 
The affine connection in physical field theories.

Sc h r ö d i n g e r, E. Nature, Loud., 153, pp. 572-575, 
M ay  13, 1944.—The in troduction  o f  the idea o f  general 
invariance in to  the restricted theory o f  relativity 
causes a loss in the connection between neighbouring 
points and this is restored by introducing an  affine 
connection. Theories o f  curvature are discussed and 
the particu lar affinity resulting from  a R iem annian 
m etric is treated briefly. T he theories o f  Wcyl and 
o f  E ddington are  m entioned and the restrictive H am il
ton ian  principle (leading to the field equations) is 
introduced. T he field theories o f  electrom agnetism  
and gravitation are discussed and the m eson field 
(responsible for nuclear binding) is treated. It is 
described by a  6-vector-field governed by equations, 
o f  which M axwell’s a re  a  special case. T he need for 
a field theory which em braces each o f  these three 
fundam ental fields is pointed ou t and recent efforts in 
this direction are discussed briefly. l . s. g .
530.12 87 

Boundaries o f space and time. E d g e w o r t h , K. E.,
D ingle, H. Nature, Load., 154, p. 305, Sept. 2, 1944.

530.12 88 
The deflection o f light and relativity. N arl ikar,

V. V. Nature, Loud., 154, p. 400, Sept. 23, 1944.

530.12 : 513.0 see Abstr. 22

530.12 : 523.11 see Abstr. 81

530.12 : 536.33 see Abstr. 208

530.145.5 : 537.12 89 
New determinations o f hje  with X-rays. O hlin, P.

A rk. M at. A str. Fys., 29 B, 2, No. 4, 6 pp., 1943.— The 
apparatus, consisting o f  a  high-vacuum  spectrom eter 
w ith bent crystal and  Geiger counter, was used to 
investigate the  structure in  the  short-w avelength lim it 
o f  the continuous X-ray spectrum . The counter was 
filled with a  m ixture o f  rare gases and alcohol vapour 
and was thereby 6 to 8 times m ore sensitive to  soft 
X-rays than  the corresponding air-filled counter. 
F ro m  the isochrom ats registered during  the structure 
experim ents, values o f  h/e  were calculated from  the 
short-wavelength limit. The m easurem ents were 
m ade with 2 wavelengths, 3 351-85 X .Ü . (CaTfcq) and 
2 742-87 X .U . (T iX aj) and W , Cu, A g and M oS2 
were used as anticathode m aterials. The average 
value o f  hie  was found to  be 1-37884 x  10-1 7  and 
this is com pared w ith o th er values obtained by 
various authors. [Abstr. 2082 (1934), 4865 (1935), 
2149 (1937)]. L. s. g .
530.145.6 90 

Quantum  mechanics o f fields. I I . Statistics o f pure
fields. B o r n , M ., a n d  Pe n g , H . W . Proc. R oy. Soc. 
Edinb. A ,  62, 1, pp. 92-102, 1944.— [See A bstr. 1017
(1944)]. A  physical representation o f  the constants 
o f  m otion  k x , ky , k z, form ing the vector k  o f  the new 
theory, is sought. I t  is shown that they describe the 
entire  configuration o f  the wave vectors, and m ay be

called the configuration wave vector o f  the assembly 
o f  apeirons which m ake up a volum e o f  field. The 
term  apeiron  is suggested for the system  described 
in the theory by step-m atrices, an  apeiron o f  wave 
vector k  being the k th  rad ia tion  oscillator considered 
as a  kind o f  m aterial particle. The probability  o f 
d istribution o f  quan ta  am ong the apeirons o f  the 
various intervals is w orked out. The canonical dis
tribu tion  o f  quan ta  is then obtained by assum ing an 
arb itrary  apeiron d istribution. All the  harm onic 
oscillators o f  low frequencies m ust be occupied by 
apeirons fo r the electrom agnetic field. Similarly, the 
canonical d istribution  o f  the apeirons is. obtained by 
assum ing an  arb itrary  d istribution  o f  quan ta .

530.145.61 91
A note on the evaluation of the Schrödinger hydro- 

genic intensity integral. W heeler, T. S. Proc. R . 
Irish Acad., 50 A , 2, pp. 7-12, 1944.—T he integral is 
needed in a  determ ination o f  the intensities o f  the 
hydrogen lines and their finc-structure com ponents. 
Previous m ethods o f  evaluation [Abstr. 998 (1927), 
519 (1930)] were som ewhat involved. In  the present 
paper the integral is evaluated directly by using the 
Schrödinger generating function fo r associated. 
Laguerre polynom ials. l. s. g .

530.145.63 92
Spinor representations o f rotations and D irac’s 

equations in five-dimensional space. E riksson,
H . A. S. A rk. M at. Astr. Fys., 29 A , 2, No. 14, 9 pp.,
1943.—T he Cayley representation o f  the generic 
o rthogonal m atrix , A =  (E  — S)(E  +  S )_ I , where A 
is orthogonal and S  is skew-symmetric, is w ritten 
down in detail for the case it =  5. By m eans o f  the 
10 param eters involved (in S), 8 new complex para
m eters (16 real param eters satisfying 6 conditions) 
are form ed, and these define a  linear transform ation  
o f  com plex num bers, called spinor com ponents. A  
five-vector is transform ed like certain  linear com 
binations o f  products o f  these com ponents. T he 
L orentz transform ations are considered as a  special 
case and the D irac  equations in 5-dim ensional space 
are  derived by using the spinor form alism . l. s. g .

530.145.63:539.152.1 93
Calculations o f the scattering of mesons by the 

m atrix  method. M a, S. T. Sei. Rec., Acad. Sinica,
I, 1-2, pp. 123-129, Aug., 1942.—The m atrix m ethod 
o f  K em m er and W ilson [Abstr. 4466 (1939), 2516
(1940)] m ay be applied to scattering problem s, no t 
only when we are concerned with properties o f  the 
m eson averaged over all the initial states o f  polariza
tion  (when the sp u r m ethod [Abstr. 2708 (1940)] is 
used) bu t also when the aim  is to study the behaviour 
o f  one particular initial state. The m eson equation  is
4
5  +  (mc/h)<p — 0 where ß i, ß j, ß i ,  ßj, areV — 1

10 x  10 matrices, such that
/ I  0 0 \  / 0  (j- 0 \

ß4 =  ( o  0 0 J  and ?) 0 I ,  \ j =  1 ,2 ,3 )

Vo 0 - 1/  V 0 fj 0 /
H ere I is the un it m atrix  o f  o rder 3, £ is a  3 x  4 m atrix  
and  £t, f  and Ç* are the H erm itian conjugate, th e

12



530.16 PHYSICAL PRINCIPLES—MECHANICS 531.391.3

complex conjugate and transpose o f  £, respectively. 
T he £’s are represented in the form

✓0 0 0 - K  sO  0 i 0 \

£l \ / 2 = (  0 0 - /  0 Y £2V 2 = (  0 0 0 - 1  J
\ 0  / 0 0 /  \ —i 0 0 0 /

/•0 - i  0

? 3V 2 =  í  i 0 0

\ 0  0  0
and  the square m atrices form ed by the first 3 colum ns 
o f  the £’s are  denoted by S i,  S 2, S 3. These are the 
spin m atrices o f  the m eson. They are  used to 
derive Duffin’s com m utation rule fo r the P’s and the 
com m utation  rules fo r the angular m om entum , 
S ¡S 2 — S 2S i =  iS 2, etc. The S ’s transform  like a
vector and describe the dipole m om ent o f  the m eson
while the sym m etrical tensors . S 'J +  Sj¡ correspond 
to  the quadripole m om ent o f  the m eson [Abstr. 14 0
( 1 9 4 1 ) ] .  Proceeding from  these results, the solution 
o f  the m eson equation  is derived. A n application is 
m ade to the scattering o f  mesons, the transition 
probabilities o f  a  m eson in an  electrostatic field being 
calculated by the B orn approxim ations. T he results 
a re  com pared with previous results fo r electron 
scattering [Abstr. 1 3 2 4  ( 1 9 3 4 ) ] .  T he m ethod m ay 
also be applied to  the scattering o f  a  m eson by the 
nuclear interaction and to the scattering cross-sections 
o f  longitudinal and transverse m esons [Abstr. 2 8 5 7  
( 1 9 3 8 ) ] .  l . s .  g .

530.16 94 
The laws of nature. D i n g l e , H . Nature, Loud.,

153, pp. 731-736, June  17, and pp. 758-763, June  24,
1944.—An attem pt is m ade to  reconcile the dissimi
larity  which a t present exists between the two funda
m ental laws o f  m otion and  o f  tem perature. T heir 
m ost m arked difference is th a t whilst a  course o f  
events could have taken place equally well in the 
reverse direction, the extrapolation  o f  the present 
tem perature  trend tow ards the past leads to an im
possible physical state  for the universe. It is shown 
th a t this difficulty has arisen as a  result o f  o u r arb i
trarily  form ulated laws and can be overcom e by 
a ltera tions in ou r modes o f  expression o f  the laws 
ra th e r than  by a re-exam ination o f  the details o f  
cu rren t theories. A new presentation o f  the pheno
m enon o f  radiation  along the lines o f  the relativity 
treatm ent o f  the phenom enon o f  m otion is suggested.

R. w .  v .

530.16 95 
On the quantization of probability. D u n l a p , H . F .

Phys. Rev., 66, pp. 92-93, Aug. 1 and  15, 1944.— [See 
A bstr. 821 (1944), 96 (1945)].

530.16 96 
Comments on “ On the Q uantization of P roba

bility”  by H . F .  Dunlap. G o l d s m i t h , A. N . Phys. 
Rev., 66, p . 93, Aug. 1 and  15, 1944.— [See A bstr. 95
(1945)].

530.16 =  4 97 
Experiment and deduction based on probability con

siderations. Fe r a u d, L. Arch. Sci. Phys. N at., 25, 
S ep t.-D ec. (Suppl. No. 3, C .R. Soc. Phys. H ist. Nat. 
Genève, 60, 3, pp. 263-266), 1943.—T he process o f  
deduction  is usually carried ou t in the  absence o f  any

questions o f  probability. I f  the latter is present, a 
new process is needed. Such is described and 
analysed. l . s . g .

531.15 98
O n the representation of rigid rotations. B e n e d i k t ,

E. T . J. Appl. Phys., 15, pp. 613-615, Aug., 1944.— 
T he E uler form ulae describing the ro tation  o f  a  rigid 
body are  w ritten in vector form  and form ulae for the 
p roducts and powers o f  certain  vectors appearing  in 
the transform ation  form ulae are established. The 
results are com pared with the representation by means 
o f  quaternions. • l . s . g .

531.19 ’ 99
R elaxation processes in statistical systems.

K r y l o v , N . Nature, Lond., 153, pp. 709-710, 
June 10, 1944.—The two difficulties in establishing a 
connection between statistics and m echanics are
(i) the in troduction  in to  m echanics o f  probability 
conceptions, (ii) the specification o f  the systems to 
which the results o f  statistical m echanics can  be 
applied (e.g. the investigation o f  ergodic properties). 
The au th o r rejects the ergodical hypothesis and 
introduces the idea o f  m otions o f  the m ixing type. 
The condition  fo r the applicability o f  statistics is 
shown. T he relaxation process is visualized as a  
process o f  m ixing and the relaxation tim e is defined 
and studied. In  the case o f  an  ideal gas, a form ula is 
found fo r the relaxation time. l . s. g .

531.19 : 533.7 : 536.7 100
Two-dimensional statistics o f perfect gases o f com

plicated molecules. B i s w a s , B. N . Bull. Calcutta 
M ath. Soc., 36, pp. 45-48, M arch, 1944.—The m ole
cules are assum ed to  have translational and internal 
m otions and to  be chemically non-interacting. 
G eneral expressions are found for the energy, entropy 
and  free energy o f  the gas [Abstr. 1024 (1944)] and 
the results have been successfully applied to diatom ic 
gases. l . s. g .

531.19 : 548.7 see Abstr. 390
531.383 : 629.135 : 621.34 101

Electrically driven gyroscopes for aircraft. 
W i t h e r o w , H .  M ., AND H a n s e n , A., J r . Trans. 
A m e r I n s t .  Elect. Engrs, 63, pp. 204-208, April,
1944.— [Abstr. 132 B (1945)].
5 3 1 .3 9 1 .3 :5 3 4 .1 1 :5 1 7 .9 4 2 .4  102

Stability o f columns and strings under periodically 
varying forces. L u b k i n , S., a n d  S t o k e r , J. J. 
Quart. Appl. M ath ., 1, pp. 215-236, Oct., 1943.—  
Problem s are considered in elastic systems with 
infinitely m any degrees o f  freedom . T he stability 
o f  a  colum n under a  periodic compressive axial 
force F{t) =  P  +  H  cos cot is discussed, and it is 
shown th a t if  P  exceeds the Euler load, H  and  o> 
can always be chosen to  avoid buckling. However, 
H  m ust be such th a t F(t) falls below the E uler value 
fo r a t least p a rt o f  the cycle, even though the average 
o f  F(r) (over a  cycle) m ay be m uch greater th an  the 
E uler load. I t  is also show n th a t the colum n may 
be unstable when P  is com pressive and sm aller than  
the Euler load, provided H  and  co a re  properly 
chosen. T he whole analysis is based on  the theory  o f 
M athieu  equations, the  properties o f  which are 
sum m arized. T he stability o f  a  stretched string 
under a periodic tension is also considered. l . s . g _
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531.52 MECHANICS—FLUIDS. VISCOSITY 532.133

531.52 103 
A modified Atwood machine for use by elementary

students. F ried, K . H ., a n d M ais, W . H . Amer. 
J. Phys., \2 ,p p .  210-212, Aug., 1944.
531.53 104 

A simple pendulum energy experiment. B urris, A.,
a n d  H argrave, W . J. Am er. J. Phys., 12, pp. 215- 
217, Aug., 1944.
531.55 : 623.5 105

Sighting of anti-aircraft guns. C arter, F . W. 
Engineering, 158, pp. 121-122, Aug. 18, 1944.—The 
differential equation  o f  the p a th  o f  the projectile is 
solved when the resistance varies as the square o f  the 
velocity and  when the flight is in still air. T he time 
o f  flight is found fo r any range and elevation. A 
sim iliar equation  is also solved when the projectile 
moves in a  wind. 2 cases are treated : (i) a  following 
wind, (ii) a  wind blowing a t right angles to  the 
trajectory. L. s. G.
531.7 : 536.41 : 548.0 =  3 see Abstr. 383 
531.717 : 677 . 106

M easurem ent of cloth thickness. J. Text. Inst., 
M anchr, 35, p p ..S l-S 6 , Sept., 1944.—The choice o f  a 
dial gauge, ra ther than  a  m icrom eter screw gauge, is 
dictated by practical experience and the difficulty o f 
obtaining concordan t results with the la tter type o f 
instrum ent. The instrum ent used for m easuring cloth 
thickness under loads o f  1 to  10 lb ./in .2 is described, 
followed by a  discussion o f  the testing technique. 
Proposals are given fo r the testing o f  narrow  fabrics, 
which represent a  step tow ards the standardization  o f 
testing m ethods fo r this class o f  m aterials, and are 
divided in to 4 types: general dim ensional and physical 
properties; elastic fabrics; chem ical tests; tests for 
co lou r fastness. h . h . h o .
531.717.1 : 621.317.39 107

Determining the thickness of linings of steel plate. 
T h o r n t o n, B. M . Industr. Chem., pp. 466-468, 
Sept., 1944.— [Abstr. 101 B (1945)].
531.72 : 533.15 : 539.16.08 =  3 see Abstr. 292, 293 
53 1 .72 :541 .183  108

The surface area  o f crystalline egg albumen. Sh a w , 
T. M . J. Chem. Phys., 12, pp. 391-392, Sept., 1944.—  
Experim ental details a re  given. A n in terpreta tion  o f  
the surface a rea  in  term s o f  average particle  size 
indicates th a t the average particle dia. calculated from  
the surface available to  N 2 is 2 x  10~ 4 cm., while 
th a t available to w ater gives 2 x  10" 15 cm. I t  is sug
gested th a t this discrepancy m ight be due to po lar 
layers, fo r which the assum ption is m ade th a t w ater 
is adsorbed only in  the interm olecular p o lar interfaces. 
This is com patible with the fact th a t (J . Chem. Soc., 
1935, p. 846) X -ray diffraction photographs fo r egg 
album en show  th a t only the side-chain spacing is 
affected by w ater vapour adsorp tion . h . h . h o .
531.724 109

Surface area o f small objects. M o r a n, P. A . P. 
Nature, Lond., 154,p p .  490-491, Oct. 14, 1944. 
531.724:541 .183  110

Apparatus for surface a rea  measurement. K rieger, 
K . A. Industr. Engng Chem. (A nalyt. Edit I), 16, 
pp. 398-399, June, 1944.— C onstructional details and 
m ethod o f  use o f  a  com pact, rapid  appara tus fo r the 
m easurem ent o f  surface areas by low -tem perature van 
de r W aals adsorp tion  are described.

531.752 I I I
A vacuum microbalance for the study o f chemical 

reactions on metals. G ulbransen, E. A. Rev. Sci. 
Instrum ., 15, pp. 201-204, Aug., 1944.—T he balance 
has a  sensitivity o f  0 -3  X 10_ 6 g., using a  0 -6840g . 
sam ple. T he pressure coeff. is <  0-3 x  10 ~ 6 g. fo r 
a  1 atm . change. T he tem perature coeff. is 
0-8  x  10~ 6 g./deg. C. change. The zero p o in t o f  the 
balance is stable to better than  1 x  10- 6  g. over a  
period o f  24 hr. T he technique o f  m easurem ents is 
discussed. Several typical experim ents on  the form a
tion  o f  oxide films on iron  a t  25° C. and 300° C. are  
described.
531.788 : 621.3.032.11 : 621.317.39 112

M easurem ent o f high vacua. Z ielinski, H . H . 
Electronics, 17, pp. 112-115, July, 1944.— [Abstr. 
102 B (1945)].
532.13 113 

The viscosity o f the methyl ester o f dilinoleic acid.
Y o u n g , D . W ., a n d B iertuempfel, R . E. J. Amer. 
Client. Soc., 66, pp. 843-844, M ay, 1944.—Values are 
given for the range — 40° to 100°. w . r . a .
532.13 114 

Viscosity o f water. C oe, J. R ., a n d G odfrey,
T. B. J. Appl. Phys., 15, p. 625, Aug., 1944.— M odi
fications o f previous apparatus [Abstr. 3962 (1933)] 
are noted and the results obtained are : A bsolute vis
cosity o f  H 20  a t 20°C. =  1-002 centipoise. The 
viscosity o f  H 20  relative to  its viscosity a t 20°C. has 
the values 0-8885, 0-7960, 0-6518, a t 25°, 30°, 40°, 
respectively. l. s. g .
532.13 115 

M echanisms for the relaxation theory of viscosity.
Po w e l l, R . E., Eyring, H ., E ley, D . D ., a n d Pepper,
D . C. Nature, Lond., 154, pp. 427-428, Sept. 30,
1944.— [Sec A bstr. 2256 (1944)].—A t high stresses, 
flow velocity approaches linearity w ith stress. This 
is characteristic o f  solid-liquid dispersions, and a 
theoretical explanation is given. Experim ents show  
th a t the slope o f  the  straight-line portion  o f  the curve 
corresponds to  a  viscosity which is nearly equal to  
the viscosity o f  the N ew tonian com ponent o f  the  dis
persion; and th a t the tem perature coefficient o f  the 
flow indicates activation energies which have been 
otherw ise confirm ed and involve weak bonds o f  tw o 
types. h . h . h o .
5 3 2 .1 3 :532 .14  116

The relative viscosityof aqueous solutions o f sulphamic 
acid and o f some o f its salts a t  25°C. Schmelzle, 
A . F ., a n d W estfall, J. E . J. Phys. Chem., 48, 
pp. 165-168, July, 1944.—The relative viscosity and 
the relative density o f  solu tions o f  sulpham ic acid and 
o f  the N H 4, Ba, C a and M g salts w ere studied over 
the  range o f  the solubility o f  these substances in 
water. T he results m ay be expressed by the Jones 
and D ole equation  fo r fluidities up  to  1 norm al and 
by the R o o t equation  fo r densities over the  entire  
conc. range studied.
532.13 : 676 : 539.24 see Abstr. 303
532.133 117

Energy o f viscosity as a  measure o f the cohesion of 
liquids. G r u nberg, L., a n d N issan, A. H . Nature, 
Lond., 153, p . 146, Ju ly  29, 1944.—T he viscosity o f  a  
liquid can usually be expressed by: t] =  A  . eEvisclRT

14
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where 77 is the viscosity, A  is a  const, and Evisc. is 
the energy o f  viscosity. T he energy o f  viscosity 
should equal the w ork o f  cohesion fo r unassociated 
and non-m etallic liquids, and  da ta  a re  given which 
confirm  the  theoretical result. F o r  associated and 
som e po lar substances, the energy o f  viscosity is >  the 
cohesional w ork, the  facto r connecting the two 
quantities varies between 1-5 and 3-5 . By plotting 
log E visc. against log l/r , where r  is the separation  o f 
the m olecular centres and can  approx. be deduced 
from  the m olar vol., the slopes o f  the curves give 
values which indicate E viK. to  be a  m easure o f  the 
a ttrac tion  between molecules. h . h . h o .
532 .1 3 3 :5 3 2 .1 4  118

The viscosity o f aqueous solutions o f electrolytes as a 
function o f the concentration. V III. Potassium  ferri- 
cyanide. Jones, G ., a n d C hristian, S. M . J. Amer. 
Chem. Soc., 66, pp. 1017-1019, June, 1944.—Density 
and viscosity da ta  a re  given fo r aq. K 3Fe(C N )6 up 
to  sa tu ration . E quations connecting density, vis
cosity and fluidity w ith conc. are given. K 3Fe(C N )6 
solutions verify the predictions o f  Falkcnhagen and 
V ernon [Abstr. 3051, 3052 (1932)]. w. r . a .
532.133 : 539.133 : 541.68 =  3 see Abstr. 375

532.133 : 541.64 : 541.24 : 661.713 119 
M olecular weight o f  cellulose. B attista, O. A.

Industr. Engng Chem. (A nalyt. E dit.), 16, pp. 351—354, 
June, 1944.—Viscosity/conc. d a ta  are  given fo r 5 
sam ples o f  purified cellulose representing the deg. o f  
polym erization range from  300 to 3 000. O n plotting 
the da ta  on  semilog. paper, linear relationships were 
found to  exist, in  each case, between (1) the viscosity 
function rjsplc and conc., and (2) the rel. viscosity 
function  m easured a t 0- 5% conc. and  the deg. o f  poly
m erization corresponding to values calculated from  
viscosity/conc. d a ta  extrapolated to  infinite dilution. 
T he da ta  are  used to derive a  m athem atical expression 
by which the value o f  the viscosity function a t the std. 
conc. o f  0 • 5% m ay be converted to  deg. o f  polym eriza
tion  da ta  equivalent to  values obtained by ex trapo la
tion  o f viscosity/conc. da ta  to infinite dilution.

532.137 120
A falling co-axial cylinder viscometer for the rapid 

measurement o f. high viscosities. Pu g h , H . L. D . 
J. Sci. Instrum ., 21, pp. 177-180, Oct., 1944.—The 
appara tus consists o f  an  inner hollow  brass com 
posite cylinder encircled by a  brass cylindrical ring 
w ith a  space between to contain the test m aterial. 
D etails in design include devices fo r centring the inner 
cylinder during filling andduring  test; direct application 
o f  load to a  lower extension from  the inner cylinder, 
which provides stability to  the falling system by en
suring th a t it rem ains vertical; and ability o f  the inner 
cylinder to  travel an  equal distance on either side o f  
the  m ean position. The instrum ent can  be filled 
easily and brought to  test tem perature in 1/2 hr. 
Only ab o u t I2 c m l3 o f  m aterial a re  required fo r test. 
A  reasonably wide range o f  viscosities can be m easured 
by the sam e apparatus.

532.14 : 532.13 see Abstr. 116

532.14 : 532.133 see Abstr. 118

532.14 : 535.324 : 532.612 : 541.265 see Abstr. 371

532.51 121 
Two-dimensional compressible How past a  solid body

in unlimited fluid or symmetrically placed in a  channel.
G oldstein, S., a n d L ighthill, M. J. Phil. M ag., 35, 
pp. 549-568, Aug., 1944.—The Janzcn-R ayleigh p ro 
cess fo r finding the first-order effect o f  compressi
bility on  the potential flow past a solid body is used 
and the problem  is solved explicitly when the irro ta 
tional incom pressible flow is know n. T he m athe
m atics involves conform al m appings and som e con
to u r in tegration. T he results are com pared with 
those obtained by the linear pertu rba tion  theory and 
they agree to  the first o rder in  the thickness o f  the 
body. T he special case o f  a  c ircular cylinder is dealt 
w ith and the solution o f  the general problem  fo r 
asym m etric flow is briefly considered. l. s. g .
532.51 : 539.385 : 517.945 seitjAbstr. 62
532.522 122

Fluid flow through two orifices in series. I I .  St uart, 
M . C ., a n d  Y arnall, D . R . Trans. Amer. Soc. 
M ech. Engrs, 66, pp. 387-398, July, 1944.— [Sec 
A bstr. 3051 B (1936)]. Presents the results o f  experi
m ental investigations using w ater a t an  initial pressure 
o f  100 Ib./in2. from  room  tem perature to  saturation . 
T he pressures in the interm ediate cham ber between 
the 2 orifices, and the variations o f  this pressure with 
ref. to  the tem p, o f  w ater supplied and the type o f 
orifice, are determ ined. U nder certain  conditions o f  
flow, the  fluid assum es a m etastable state. A  device 
responsive to  the pressure variations betw een two 
orifices in series constitutes a  contro l element.

532.527 123
O n the force and moment acting on a  body in 

shear flow. K uo , Y . H . Quart. Appl. M ath ., 1, 
pp. 273-275, Oct., 1943.—T he body is in a  steady 
tw o-dim ensional flow o f  const, vorticity distribution. 
Expressions involving the vorticity (k ) are derived for 
the force and m om ent. T hese-are con tour integrals 
and  fo r k  =  0  reduce to the  well-known Blasius fo r
m ula fo r irro ta tional flow. u. s. a .

532.543 =  6 124
Critical height in surface drains. Gandolfo, J. S. 

Publ. Fac. Cienc. F is.-M at. L a  Plata, N o. 173, pp. 517- 
535, M arch, 1944.—“ Critical height” is considered 
as the determ inative factor connecting the hydraulic 
and  geom etric conditions o f  circulation. A  series o f 
curves affords an  exam ination o f  the  features govern
ing the conditions o f flow with various types o f  cross- 
section. R. M.

532.58 125
An application o f the method of the acceleration 

potential. L ehner, J., a n d M a r k, C. Quart. Appl. 
M ath., 1, pp. 250-261, Oct., 1943.—T he pres
sure d istribution  on  a  sym m etrical contro l surface 
consisting o f  a  fin and  a  flap separated by a  gap o f  
finite w idth is found by m eans o f  P ran d tl’s theory o f 
the  acceleration potential in  conjunction with con- 
form al m apping. Steady, irro ta tional flow is as
sum ed in an  incom pressible fluid. The equation  o f 
m otion  o f  this fluid is pa =  — grad p  where p  is the 
density, p  the  pressure and a  is the acceleration 
vector. I f  </> =  — p/p  then  a  =  grad <f> so th a t <j> is 
conveniently called the acceleration potential. There 
is a  com prehensive m athem atical discussion o f  the
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prob lem  and som e num erical exam ples are given. 
T he m appings used are 

mz
f  =  { (1  -  a -2 )(1  -  k*x i) }- id x

Jo
which maps the slit z-plane on the interior of a rect
angle in the C-plane and w =  exp {7r(£ —  K')/K] 
which takes both horizontal sides of the rectangle 
into a part of the real ic-axis. l. s. g.
532.61.08 126 

A new precision method for intcrfacial tension.
W a r d , A. F . H .„  and  T ord ai, L. J. Sci. lustrum ., 
21, pp. 143-144, Aug., 1944.—T he drop-volum e 
m ethod fo r interfacial tension has been m odified to 
m ake it a  weighing m ethod. T he lighter liquid fills 
a  special pyknom eter w ith a  cup on the top , in to  
which dips the dropping tip w ith the denser liquid. 
The increase of* weight o f  the pyknom eter gives 
directly the weight o f a  drop  less the buoyancy 
correction  fo r the lighter liquid, the value which is 
needed for calculation o f  the interfacial tension.
532.612 : 532.14 : 535.324 : 541.265 see Abstr. 371
532.612.4.08 127 

The measurement o f boundary tension by the
pendent-drop method. I I .  Hydrocarbons. Sm ith,
G . W. % / .  Phys. Chem., 48, pp. 168-172, July, 1944.— 
Im proved technique and apparatus fo r the precise 
m easurem ent o f  boundary  tensions by the pendent- 
d rop  m ethod are  briefly described [see A bstr. 1172 
(1941)]. T he surface tensions o f  15 pure hydro
carbons were m easured a t 20 • 0°C. T he effects o f  con
figuration, mol. wt. and deg. o f  sa tu ration  o f  the 
m olecule on the surface tensions are indicated fo r the 
systems studied.
532.613 128 

O n the separation of oil from the surface o f water.
A n t o n o f f, G. J. Phys. Chem., 48, pp. 173-174, 
July, 1944.—R o tation  causes such an  increase o f  the 
inw ard  pressure and surface tension that the oil 
which norm ally spreads on  the  surface o f  the w ater 
will organize itself in to  a  p lanetary body. In  such 
cases, the oil can be sucked off by m eans o f  a  pipette.
532.613.2 : 541.182.025 =  3 see Abstr. 365
532.613.4 129

Existence o f time-dependence for interfacial tension 
of solutions. W a r d , A. F . H ., a n d  T ord ai, L. 
Nature, Loud., 153, pp. 146-147, Ju ly  29, 1944.—  
Interfacial tensions were m easured between w ater and 
solutions in hexane o f  long-chain am phipath ic sub
stances. Experim ents by a precision drop-weight 
m ethod showed th a t the interfacial tension varied 
w ith tim e, and  continuous readings were m ade w ithout 
disturbing the surface. T he fall in interfacial tension, 
w hich was rap id  a t first and then slower, reaching 
an  equilibrium  value after som e days, was m uch 
slower th an  could be explained by diffusion to  the 
surface. The latter, therefore, is followed by a p ro 
cess o f  high activation energy to  p roduce the final 
sta te  o f  the surface film. T he ra te  a t which the final 
interfacial tension is reached increases sharply with' 
rising  tem perature. Electrolytes a lte r the inter- 
facial-tcnsion/tim e variation. By expanding and con
tracting the pendent drop, the closeness o f  packing o f  
the  m olecules adsorbed a t  the interface was varied 
an d  F -A  curves obtained. The interfacial films

behave like insoluble surface films, since a com pres
sion o f  the film did n o t drive m olecules back into 
solution. Therefore the activation barrier affects de
sorp tion  as well as adsorp tion  o f  molecules.

H. H. HO.
532.614 : 536.655 =  3 130

S ta te  o f energy and order o f atoms in surfaces of 
liquid and solid substances. H a u l , R . Z . phys. 
Chem. B, 53, pp. 331-361, July, 1943.—The relations 
between surface energy and heat o f  sublim ation and 
evaporation , respectively, are  discussed. L iquid rare 
gases and m etals are used as exam ples fo r draw ing 
conclusions regarding the configuration o f  atom s in 
the surface. The ra tio  o f  lat. h t. to surface energy 
is calculated and  found to  be > 2  [Abstr. 390 (1942)] 
bu t critical rem arks are added concerning som e o f 
the earlier conclusions. T he to ta l surface energy o f 
solid ra re  gases and o f som e m etals is calculated from  
the internal heat o f  sublim ation a t various tem pera
tures and fo r different crystal faces. A  m ethod is 
given for estim ating the tem perature coeff. o f  the free 
surface energy. By m eans o f  the surface en tropy  
assessed by crystallographic considerations, the  free 
surface energy is calculated as pa rt o f  the to ta l su r
face energy. A s a  reliable m ethod o f  m easuring the 
surface energy has n o t so fa r been found, only an  
estim ate based on  theoretical considerations is possible. 
The m ethods o f  m easurem ent are discussed. r . n .
532.614.2.08 : 541.183.2 see Abstr. 367
532.62 : 536.655 : 541.183.53 see Abstr. 368
532.63 131 

R ate  o f rise o f water in capillary tubes. Pickett,
G. J. Appl. Phys., 15, p . 623, Aug., 1944.—The writer 
disagrees w ith the conclusions reached in a recent 
paper [Abstr. 2129 (1944)] th a t the rise o f  w ater in 
a  capillary tube produces turbulent flow. A  differen
tial equation  defining the rate  o f  rise is set up  and 
solved, and it is concluded th a t the rise is in agreem ent 
w ith a  theory that takes in to  account surface tension, 
viscosity and density o f  the fluid, together w ith the 
capillary, viscous, gravitation and inertia forces. 
Turbulence plays no p a rt because the R eynolds 
num ber is too  low. l. s. g ,
532.64 : 591.111.3 : 537.39 see Abstr. 251
532.66 : 541.135.5 132

The characterization o f capillaries used for dropping- 
m ercury electrodes in polarographic studies. M u ll er,
O. H . J. Amer. Chem. Soc., 66, pp. 1019-1023, 
June, 1944.—T he radius o f  the capillary orifice and 
the capillary const., which is the pressure o f  H g(in  cm.) 
necessary to force 1 mg. o f  H g th rough  the capillary 
per sec., a re  p roposed as com plete characterization o f  
capillaries used fo r dropping-H g electrodes. V arious 
m ethods fo r their determ ination are  described which 
serve as checks fo r the p roper behaviour o f  the 
capillary. Som e abnorm alities in the behaviour o f  
capillaries are discussed. w . r . a .
532.69 : 631.562.3 133

The physical chemistry o f flotation. X . Thp 
separation of ergot from rye. P lan te, E. C., a n d  
Su t h e r l a n d, K . L . J . Phys. Chem., 48, pp. 203-223, 
July, 1944.—A  successful process fo r the separation  
o f  ergot (Claviceps purpurae Tulasne) from  rye (Secale 
cereale L inn.) by flotation is described. T he alkaloid 
content o f  the ergot was unaffected by the treatm ent.
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T he variation  o f  stability under surface tension and 
gravity o f  an  ellipsoid o f  revolution a t an  a ir/w ater 
and o il/a ir interface is exam ined theoretically. Rye 
grains approxim ate to  this form  and results agree with 
theory. T he a ttachm ent o f  a ir bubbles to a  rye grain 
was investigated and it was found  that bubbles effec
tive in  flotation were m any times sm aller than  those 
expected on  theoretical grounds.
532.691 : 676 134

Surface activity and its application to paper. Mis- 
kel, J. J. Paper Tr. J ., 118, TA P P I Sect., pp. 233-238, 
1944.— A nionic surface-active agents (soaps, sul- 
phated  and sulphonated  oils and aliphatic  esters, fatty  
am ide derivatives and  aryl-alkyl sulphonates) are used 
fo r sizing, cleaning felts, w orking rags and waste 
papers, as lubricants in form ing cups by pressure in 
dies, to  im prove the finish o f  calendered casein-coated 
papers, as dispersing and defoam ing agents, to  give 
wax- and mildew-resistance, and in  packagings fo r 
resins and rubber. C ationic types (alkyl amines and 
their salts, and quaternary  am m onium  salts) are used 
as wetting, detergent, deflocculating and  emulsifying 
agents, fo r fungus contro l and as aids to sizing with 
rubber latex and to colouring w ith basic dyestuffs. 
N on-ionic types (polyhydroxy alcohol esters, ethylene 
oxide polym ers and polyvinyl alcohol) are used as 
defoam ing agents in sulphite and k ra ft pulping and 
in coating processes, to  o b ta in  grease resistance and 
wet strength, as filler adhesives in coatings, and  as 
wetting agents. j. g .
532.695.1 : 541.182.4 135

“ Studies in P ea t.”  X III. M ona wax and its con
stituents as emulsifying agents. A herne, J. C., a n d 
R eilly, J. Sci. Proc. R . Dublin Soc., 23, pp. 300- 
306, Sept., 1944.— [See A bstr. 2132 (1944)]. The 
n a tu re  o f  the oil is a  factor in  determ ining the character 
o f the em ulsion form ed. W ith  toluene it is possible, 
following the m ode o f  p repara tion  used, to  prepare 
an  em ulsion containing m ore than  81% o f  dispersed 
water, using 0 -4  g. o f  wax, per 20 ml. o f  toluene, as 
emulsifying agent. T he effect o f  heat on an  em ulsion 
o f  w ater in  liquid paraffin with the wax as emulsifying 
agent was studied; above 60°C. the breaking which 
occurs is associated with rc-peptization o f  the film 
m aterial by the liquid paraffin. The optim um  tem 
perature  fo r the p reparation  o f  such emulsions lies 
below 60°C. T he effect o f  the presence, in the water, 
o f  certain  electrolytes was exam ined. A  solution o f 
sodium  oleate gave rise to  a  m ultiple system. T he 
com ponents o f  the wax have different values as 
emulsifying agents. T he constituent which gave the 
best result was the fraction insoluble in boiling 95% 
ethyl alcohol.
532.7 , 136

The liquid state. H ildebrand, J. H . Proc. Phys. 
Soc. Loud., 56, pp. 221-239, July, 1944.—T he G uthrie  
lecture, in which the au th o r deals mainly with his own 
con tributions to  the subject and covers mol. distri
bu tion  studied by X -ray m ethods and  by entropy o f  
vaporization  a t the b.p.; solutions where, by m ixing 
different mol. species, knowledge o f  liquids can be 
enlarged, are discussed and  illustrated by available 
data . M athem atical and theoretical developm ents 
a re  exam ined in  relation  to  the experim ental work.

N. M. B.

532.71 : 536.77 : 678 137 
The interaction between rubber and liquids. V. The

osmotic pressures o f polymer solutions in mixed sol
vents. G ee, G. Trans. Faraday Soc., 40, pp. 463- 
468, O ct., 1944.— A n expression is obtained for the 
free energy o f  dilu tion  o f  a  ternary  m ixture o f  poly
m ers +  two liquids by one o f  the liquids. This is 
used to  consider the osm otic equilibrium  between a 
solu tion  o f  a  polym er in  a  m ixture o f  two liquids, and 
a  second phase containing only the  two liquids. The 
osm otic behaviour o f  the ternary so lu tion  is sim ilar 
to th a t o f  a  polym er in  a  single liquid, and van’t H o ff’s 
law holds a t infinite dilution. T he d istribution o f  the 
two liquids between solvent and solution is calculated.
532.71 : 539.388.8 : 678 138 

The interaction between rubber and liquids.
• VI. Swelling and solubility in mixed liquids. G ee, G. 
Trans. Faraday Soc., 40, pp. 468-480, Oct., 1944.—The 
equations derived [see A bstr. 137 (1945)] fo r the 
osm otic equilibrium  between a  ternary  m ixture o f  
polym er +  tw o liquids and a m ixture o f  the two 
liquids are applied to the swelling o f  cross-linked 
polym ers in m ixed liquids and to  the solubility o f  linear 
polym ers in mixed liquids. A  m ixed liquid has sol
vent properties interm ediate between those o f its con
stituents only when these mix ideally. . The larger the 
h eat o f  m ixing o f  the liquids, the greater is the solvent 
pow er o f  the m ixture relative to those o f  the com 
ponents. This conclusion form s the  basis o f  an  ex
p lana tion  o f  the  enhanced swelling o f  rubbers in pairs 
o f  dissim ilar liquids and o f  the  fact th a t a  m ixture o f 
two non-solvents m ay be a solvent over a  certain 
concen tra tion  range. E xperim ental results are given 
fo r the swelling o f  vulcanized rubbers and the critical 
solubility lim its o f  unvulcanized rubbers. These can 
be explained qualitatively from  the cohesive-energy 
densities o f  the 3 com ponents, and  sem i-quantitativcly 
from  the m easured heats o f  m ixing o f  the 3 binary 
m ixtures.
532.71 =  4 139 

Apparatus for the study o f osmosis between aqueous
and alcoholic phases. C h o d a t, F ., a n d Cortesi, R. 
Arch. Sci. Phys. N at., 25, S ept.-D ee. (Suppl. No. 3, 
C .R. Soc. Phys. H ist. N at. Genève, 60, 3, pp. 233-238),
1943.—The appara tus described allows a  com parison 
o f  the efficiency o f  various m em branes and an  evalua
tion  o f  the dilutions reached by the adjacent liquids 
in a  given time. The twin cells separated  by the 
m em brane are  fitted w ith graduated  pipettes fo r 
m easuring volumes o f  liquid transferred and  stopcock 
connections fçtr restoring the liquid levels. Illustra
tive d a ta  arc given. n . m . b.
532.72 140 

Therm al diffusion in liquids. C arr, H . J. Chem.
Phys., 12, p. 349, Aug., 1944.
532.72 141 

Studies in membrane permeability. IV . An im
proved apparatus for measuring diffusion rates, and the 
permeability o f copper ferrocyanide to eleven solutes. 
A ustin, A . T ., H a r t u n g, E. J., a n d W ilus, G. M. 
Trans. Faraday Soc., 40, pp. 520-530, Nov., 1944.— 
[See A bstr. 1645 (1942)]. A n im proved appara tus 
fo r determ ining the diffusion ra tes o f  solutes is de
scribed, and  its sources o f  e rro r carefully analysed. 
The influence o f  surface charge in  determ ining the
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selectivity o f  Cu2Fe(C N )6 is show n. W here enhanced 
selectivity is due to  adsorbed Fe(C N )6- 4 , it m ay be 
reduced by reaction o f  these ions with C u + + . A  
b rief theoretical discussion is given o f m em brane p ro 
cesses. T he diffusion o f  electrolytes th rough  
C u2Fe(C N )6 appears to  depend upo n  surface charge 
o n  m em brane, which m ay o r  m ay no t be increased by 
adso rp tion  o f  fu rther ions during  experim ent, valency 
o f  an ion  and  diffusion ra te  in  free solution.
532.739 142

Energies o f solution o f silica in water and FICl. 
N utting, P. G . J. Chem. Phys., 12, pp. 347-348, 
Aug., 1944.
532.739.2 : 541.123.31 see Abstr. 333, 334
532.739.2 : 542.61 143 

Improved apparatus for solubility determination or
for small-scale recrystallization. C raig, L. C., a n d 
Post, O. W . Induslr. Engng Chem. (A nalyt. Edit!), 
16, pp. 413-414, June, 1944.
532.77 : 537.226.2 see Abstr. 238
533.15,: 531.72 : 539.16.08 see Abstr. 292, 293
533.6.07 : 621.34 144 

High-speed wind tunnel o f the Boeing A ircraft Com
pany. Engineering, 158, pp. 241-242, Sept. 29, 
1944.— [Abstr. 133 B (1945)].
533.6.08 145 

M ine ventilation-air m easuring instruments. M ine
Quarry Engng, pp. 215-220, Sept., 1944.— The accu
racy o f  the anem om eter deteriorates rapidly for 
velocities <  150ft./m in . The theory and  operation  
o f  five o ther different types o f  instrum ent a re  discussed. 
Em phasis is laid  u p o n  the inter-relationship between 
the area o f  the airw ay and the a ir velocity and  the 
necessity for obtain ing  as accurately as possible the 
value o f  bo th . m.-v.
533.691 146

Sym m etrical Joukowsky airfoils in shear flow. 
Tsien, H. S. Quart. Appl. M ath., 1, pp. 130-148, 
July, 1943.—The well-known Blasius theorem  for 
calculating the aerodynam ic forces acting on  an  airfoil 
is generalized and applied to  the case o f a  sym m etrical 
Joukow sky airfoil. T he 10 functions th a t appear in 
the  expressions fo r the lift and m om ent coefficients 
are tabu la ted  fo r values o f  the thickness ra tio  between 
0 and  1. The aerodynam ic centre position  and the 
coefficient o f  the m om ent abou t this centre are 
calculated and  presented graphically. l. s. g .
533.691.15 147

O n the discontinuous flow around an airfoil with 
flap. K e t c h u m, P. W. Quart. Appl. M ath ., 1, 
pp. 149-167, July, 1943.—A  m ethod is given for 
calculating the effect o f  the wake on  the d istribution 
produced by the steady, tw o-dim ensional flow a round  
an  airfoil w ith infinite span and broken line profile. 
The Schm ieden theory (cf. Luftfahrtforschung, 17, 
1940, pp. 154-160 and  37-44) is applied and the 
results com pared w ith those obtained from  the 
K utta-Joukow sky  theory. T he point where the flow 
separates from  the  flap is so determ ined th a t the 
w idth o f  the  resulting wake approaches zero asym p
totically, and  this condition  leads to  zero drag. The 
pressure distribution  along the airfoil, the to ta l lift 
o f  the  flap and the hinge m om ent o f  the flap are 
determ ined. l ,  s. g .

533.7 : 536.7 : 531.19 see Abstr. 100 '
533.75 148

Van der W aals’ equation o f sta te  and the compressi
bility o f molecules. M acleod, D . B. Trans. Faraday 
Soc., 40, pp. 439-447, Oct., 1944.—V an der W aals’ 
equation  is investigated on  the assum ption th a t b is 
a  function  o f  the to ta l pressure within the  fluid. 
The solution, when applied to  a  large class o f  sub
stances, reveals th a t a t  the crit. tem p. bc is 
approx. =  vc/2, bu t it m ay have any value from  
Vc/2  upw ards for actual substances, depending upon 
their m ol. vol. and compressibility. T he internal 
pressures o f  fluids have- been calculated by a  simple 
equation  covering b o th  the liquid and vaporous con
ditions. T he value o f  b undergoes changes o f  30% 
to 40% in passing from  the vaporous to  the liquid 
condition. N um erical values, characteristic o f  p a r
ticular substances, have been obtained, and these m ay 
represent an  actual compressibility o f  the m olecule. 
A n  explanation is offered fo r the divergence o f 
R T J P CVC from  the theoretical value o f  2- 66 fo r actual 
substances.
534.014.5 149

Forced vibrations o f systems with non-linear re
storing force. F riedrichs, K . O., a n d Stoker, J. J. 
Quart. Appl. M ath ., 1, pp. 97-115, July, 1943.— 
Periodic- solutions o f  the  equation  x  +  (ccv 4- fix3) 
— F  cos cot a re  discussed. Such an  equation  occurs 
in m any non-linear problem s, e.g. in  electrical 
problem s when the m agnetic circuit contains iron. 
Various iterative m ethods are given for solving the 
equation  and physical conclusions are  draw n from  the 
response curves. The ju m p  phenom ena typical o f  
non-linear systems is discussed and also the  effect 
o f  viscous dam ping. Questions o f stability a re  treated 
and there is a  section on  subharm onic response [solu
tions where the frequency is co¡n (/? >  1)]. l, s. g .
534.1 150

On moment-balancing in structural dynamics. 
G askell, R . E. Quart. Appl. M atlu , 1, pp. 
237-249, Oct., 1943.—T he forced vibrations o f  
beam s and  fram ew orks are considered, using the 
process o f  m om ent-balancing already widely used in 
statical problem s. T he process converges i f  the fre
quency o f  the forced vibration  is sm aller th an  the 
fundam ental frequency o f  the structure. The dynam ic 
balancing o f  angle changes is also discussed and 
exam ples are given. This process is no t always con
vergent under the above condition  o f  the frequency.

l. s. g .
534.11 : 517.942.4 : 531.391.3 =  3 see Abstr. 102
534 .113:536 .21  151

Solutions of problems relating to media in contact 
by the method of wave trains. G reen, G. Phil. M ag., 
35, pp. 519-531; Aug., 1944.—T he m ethod o f  wave 
trains is described [Abstr. 2585 (1930), 79 (1937)] and 
the sum m ations o f  w ave-train effects a re  carried ou t: 
The results are applied to 3 problem s involving thé 
transm ission o f  elastic and tem perature v ibrations 
th roughout m edia in co n tact: (i) 2 elastic rods in 
contact a t the  section x  =  a, end x  =  0 o f  1st m edium  
being fixed while end x  — b  o f  2nd m edium  is free 
and carries a  v ib rato r o f  m ass M ; (ii) rods equal and  
bo th  ends fixed; (iii) conduction  o f  heat in  a  uniform  
rod  com posed o f  2 different m aterials, 1st m edium
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extending from  x  =  0 to  x  =  a and  2nd m edium  
from  x  =  a  to  x  =  b. T he whole rod  is initially a t 
zero tem perature and  thereafter the end x  — b is ■ 
m aintained a t const, tem perature  while the end x  =  0 
is m aintained a t zero tem perature. The tem peratures 
a t any point in either o f  the m edia a t any instan t are 
determ ined. l .  s. g .
534.115 : 534.22 see Abstr. 155
534.121.2 152

A numerical method in the theory o f vibrating bodies. 
V azsonyi, A. J. Appl. Phys., 15, pp. 598-606, Aug., 
1944.—Southwell’s relaxation m ethod is used, in  con
junctio n  w ith R ayleigh’s principle, to  determ ine the 
characteristic num bers and m odes o f  a  vibrating 
system. D etailed com putations are carried ou t for 
the transverse vibrations o f  a  quadrangular elastic 
m em brane, the first and second m odes being 
determ ined. l. s. g .
534.154 : 616.8 153

An apparatus to be used in recording trem ors. 
M orris, A. A. Arch. Neurol. Psychiat., Chicago, 49, 
pp. 123-125, Jchi., 1943.—This m ethod utilizes a  
rubber diaphragm  over the rim . o f  an  ordinary  
balanced-arm ature loud-speaker. T he trem ulous 
hand being placed on the diaphragm , m otion  is trans
m itted m echanically and  produces variation  in the 
reluctance o f  the m agnetic path , setting up  in the a.c. 
coils a  varying e.m .f. This is amplified and recorded 
by the electrom agnetically operated  pen. c . j. g .
534.22 154 

Dem onstration o f the Doppler effect. F ox , F . E.
Amer. J. Phys., 12, pp. 228-229, Aug., 1944.
534 .22 :534 .115  155

The velocity of sound in vapours. M atta, K., a n d 
M o k h t a r, M. J. Acoust. Soc. Am er., 16, pp. 120- 
122, Oct., 1944.—A  form  o f  K u n d t’s tube is employed 
in  which a  ho t wire records the am plitude in the 
stationary-w ave system. I t  is calibrated by the use o f 
dry a ir  and  o f  oxygen. T he results agree with those 
determ ined by o ther m ethods.
534.22 : 539.382 see Abstr. 313
534.7 : 612.85 156

Cochlear microphonics. A critical review. K ella- 
w a y , P. Arch. Otolaryng., Chicago, 39, pp. 203-210, 
M arch, 1944.— Experim entation (41 refs.) related to 
the na ture  and function o f  the electrical response o f  
the cochlea to acoustic stimuli is reviewed. On the 
basis o f  the evidence, cochlear response is regarded as 
an  index o f  hearing, in terpreta tion  being limited owing 
to lack  o f  knowledge o f  central processes. c. j. g .
534.85 157

Aesthetics of sound reproduction. H artley, H. A. 
Wireless World, 50, pp. 198-202, July, and pp. 236- 
239, Aug., 1944.—The au th o r gives reasons fo r pre
ferring the judicious d istortion o f  gram ophone o r 
rad io  reception o f  music to high-fidelity reproduction 
o f  the sam e music. T he latter is mere im itation which 
is no t artistic. Experim ents establish th a t the keenest 
enjoym ent is secured by “ doctoring”  the response 
curve o f  the listening set: In  this process resonances 
m ust n o t be present; depressions in  the response curve 
a re  pu t in, their w idth and dep th  depending on the 
effects to  be achieved. T he m usical ear is m ore sensi
tive to  peaks than  to  valleys on  the response curve.

T he m ethod o f  introducing suitable depressions is 
explained, and details are given o f  the com plete in 
strum ent by which a  listener could m odify the music 
according to his own taste and understanding.

G. E. A.
534.851 158

Gramophone needle buzz. D evereux, F . L. Wire
less World, 50, pp. 290-294, Oct., 1944.—It  is shown 
th a t buzz is due to  a n  inherent form  o f  distortion 
arising from  the fact th a t the  record is reproduced 
with a stylus, the shape o f  which differs from  that o f 
the cu tte r which form ed the groove. T he standard  
spherical po in t is incapable o f  tracing even a  simple 
sine-wave groove w ithout d istortion. The trouble  is 
worse with hill-and-dale recording; this form  is used 
in illustrating the origin o f the d istortion. A  num ber 
o f  possible aids in reducing the buzz a re  described, 
with figures and explanatory m atter. G. e. a .
535.14 159

On the interaction o f radiation and two electrons. 
H a.vas, P. Phys. Rev., 66, pp. 69-76, Aug. 1 and  15, 
1944.—T he quan tum  theory o f  rad ia tion  describes 
the effect o f  re ta rdation  in the  interaction o f  2 elec
trons by the m utual emission and  absorp tion  o f  light 
quan ta . A  study was m ade o f  a  process involving the 
interaction o f  2 electrons and any num ber o f  quanta. 
The num ber o f  term s involving v irtual quan ta  needed 
to  describe the re tardation  in  the usual first-order 
approxim ation  o f  pertu rba tion  theory depends on the 
num ber o f  real quan ta  involved in the  process under 
consideration. The resulting expression obtained by 
sum m ing over all the interm ediate states involving 
virtual quan ta  is o f  the sam e form  for any process. 
M aile r’s form ulae for the retarded interaction o f  2 
electrons w ith n o  light quan ta  and with one light 
quan tum  em itted are special cases o f  the equation 
obtained.
5 3 5 .2 1 -3 1 :5 4 8 .0 :6 2 1 .7 9 4  160

Influence o f ultra-violet radiations on the etching of 
quartz. C h o o n g, S. P. Nature, Lond., 154, pp. 516— 
517, Oct. 21, 1944.—T he quartz  p late under investi
gation is subjected sim ultaneously to  the  actions o f  the 
corrosive acid and the radiations. The etching cell 
consists o f  a  short pitch-coated glass tube o f  which the 
quartz  p late form s the bottom . T he radiations come 
from  a condensed discharge between two iron  elec
trodes. T hey are  focused on the base o f  the  cell by 
a quartz  lens. Plates cu t in different orientations and 
plates o f  am orphous fused silica have been investi
gated.
535.241.44:535.736.12 161

Visual photometry in the region o f low brightnesses. 
G ershun, A. C.R. Acad. Sci. U R SS, 37, 4, pp. 125— 
126, 1942.—A  difficulty associated with the visual 
photom etric com parison o f  small intensities o f  light 
arises from  the Purkinje effect. T he au th o r in tro 
duces and  defines the concept o f  “ equivalent bright
ness,”  as a  m ore representative quantity  for practical 
purposes than  real brightness. C onditions in  visual 
photom etry  which m ust be fulfilled if  the equivalent 
brightness, as defined, is to  be independent o f  the 
photom eter type, a re  established. a . e. t.
535.243 162

Photom etric method for determination of hemi- 
cellulose. B arton, C. J., a n d Prutton, A. J.
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Industr. Engng Chetn. (A naly t. Edit.), 16, pp. 429-430, 
July, 1944.—A  m ethod fo r the  determ ination  o f  the 
organic m aterial dissolved in N aO H  solutions from  
wood pulp is presented. A  C olem an U niversal 
spectrophotom eter was used in  developing the m ethod, 
bu t it has also been used w ith tw o different pho to 
electric filter photom eters. T he m ethod is well 
suited to  rou tine  use and determ inations can be 
com pleted in 5 m in.
535.243 : 778.3 163

O n plate calibration in spectrographic analysis. 
Levy, S. J. Opt. Soc. Am er., 34, pp. 447^154, Aug., 
1944.—A  simplified m ethod o f  p late calibration  is 
described. I t  is pointed ou t th a t a  characteristic 
curve can be represented very closely by an  expres
sion having 1 const, and th a t a  family o f curves fo r 
varying con trast can be go t by changing the const. 
T o  ob tain  the basic curve, several exposures are m ade 
on the sam e plate, using sieves o f  different mesh 
num bers as light-weakeners. Tw o lines o f  different 
intensity are  chosen and the blackening o f  these used 
as steps fo r the characteristic curve. Results are given 
show ing the applicability o f  the m ethod. a . h .
535.247.4 : 591.148 164

Factors controlling firefly luminescence. A lexan
der, R. S. J. Cell. Comp. Physiol., 22, pp. 51-71, 
Aug., 1943.—N orm al flashes o f  the fireflies Photuris 
pennsylvanica, Photinus scintillans and  Photinus pyralis 
have been recorded photographically, employing an
a.c. photocell bridge and a  c .r.o . [Abstr. 2066 (1942)]. 
F ro m  experim ents here recorded, i t  seems th a t the 
end-cell o f  the trachiole serves as a  m echanical valve 
which is norm ally kept closed by the tonic contraction 
o f  a  contractile  ring encircling the trachiole. A  flash 
is produced by the sudden relaxation o f  this ring 
together with its active expansion by ou ter radial con
tractile elem ents, thereby adm itting oxygen to  the 
photogenic cells. c. j. G.
535.247.4 : 778 : 545.83 165 

Ultra-m icrodeterniination of arsenic by Gutzeit spot-
filtration under vacuum. Satterlee, H . S., a n d 
B lodgett, G . Industr. Engng Chem. (A nalyt. Edit.), 
16, pp. 400-407, June, 1944.—A  relatively rapid  p ro 
cedure and new appara tus a re  described fo r the isola
tio n  o f  small am ounts o f  As as ASH3. A  ph o to 
graphic step-scale p rin t, photom etrically calibrated, is 
used to evaluate the spot reactions. A  sensitivity o f  
0-01 pg . o f  As is claimed. a . h .
535.31 166

O n H erzberger’s direct method in geometrical optics. 
Sy n g e, J. L. Quart. Appl. M ath ., 1, No. 3, pp. 268- 
272, Oct., 1943.—A  powerful technique is obtained 
by com bining the “ direct m ethod”  [Abstr. 1999, 2000
(1944)] with H am ilton’s m ethod. I t  is show n how the 
coefficients A , B, C, D  o f  the H erzberger transform a
tion m ay be obtained when H am ilton ’s angle-charac
teristic is know n fo r the instrum ent in question. The 
case o f  a single surface (reflecting o r refracting) is 
considered and the problem  o f  the sphere is treated  by 
replacing H erzberger’s geom etric approach  by an  
analytical m ethod. l. s. g .
535.317 167

Experim ents on the six  focal lines due to reflections 
a t the surfaces o f two piano-cylindrical lenses. Searle,
G . F. C. Phil. M ag., 35, pp. 477-491, July, 1944.—

The lenses are placed w ith their plane faces parallel 
and their convex surfaces in contact. T he optics o f  
the lens system, including the principal curvatures and 
the focal lines, a re  studied. The effects, on  the posi
tion  and  direction o f  the focal lines, o f  the  angle 
between the axes o f  the lenses are studied and  experi
m ents illustrating the  theory are  described. . W ith 
m onochrom atic light, elliptical N ew ton’s rings a re  
produced by reflection and these a re  used to find the 
radius o f  the cylinders. A  num erical exam ple is given.

l. s. G.
535.317 168

Vignetting. W yn n e, C. G . Proc. Phys. Soc., 
Lond., 56, pp . 366-371, Nov., 1944.—The variation  o f 
effective pupil a rea  with the obliquity  to  the axis o f  
the incident light in  pho tographic  lenses depends on  
the position and size o f  the vignetting stops. This is 
investigated, and the possibilities outlined o f  choosing 
vignetting stops in a  lens to give the pupil area varia
tion  best suited to  the angular aberra tion  d istribution. 
535.321 : 545.844 169

Adsorption analysis o f colourless compounds : method 
and application to  the resolution of stearic and oleic 
acids. D utton, H . J. J. Phys. Chem., 48, pp. 179— 
186, July, 1944.—A m ethod fo r the adsorption  analysis 
o f  colourless com pounds is described which employs a 
highly sensitive differential refractom eter m odified fo r 
m easurem ent o f  changes in  the refr. index o f percolates 
from  adsorption  colum ns during continuous flow. 
T he resolution o f  stearic  and  oleic acids was studied 
as an  exam ple o f  the application o f this general 
m ethod. A dvantages and lim itations o f  the m ethod 
are discussed.
535.324 : 532.612 : 532.14 : 541.265 see Abstr. 371
535.324 : 541.654 170 

The refractive indices o f some binary hydrocarbon
mixtures. H erington, E. F. G . Trans. Faraday Soc., 
40, pp. 481-487, N ov., 1944.—The refractive indices 
o f  15 b inary hydrocarbon  m ixtures m ade up  from  
cyclohexene, arom atic  and  naphthenic hydrocarbons, 
were m easured a t 20°C. with an  A bbé refractom eter 
(prob. e rro r ±  0  0003 units) and com pared w ith the 
values calculated on  a  volum e-additive basis. N ine 
o f  the systems show  deviations outside experim ental 
error. In  eight cases the observed refr. index is <  the 
calculated, while in the o th er the deviation is in the 
reverse sense. Evidence fo r som e form  o f  quasi- 
orderly  array  in  the pure  com ponents is reviewed, and 
it is suggested th a t the deviations from  the calculated 
refr. indices o f  the m ixtures result because the mix
tures are generally less o rdered  than  the pu re  com 
ponents. T he reverse condition  m ay occasionally 
arise (the one exception quoted  above). T he experi
m ental results are discussed from  this po in t o f  view.
535.33 : 665.5 171

Spectral methods and their application in the petro
leum industry'. N aylor, W . H . J . Inst. Petrol., 30, pp. 
256-265, Sept., 1944.—A  survey article which indicates 
the use o f  X -rays on the constructional side (weld- 
checking), and  for following changes in  catalyst 
structure. Em ission spectra are  used fo r cnginc-wcar 
studies, detection o f  im purities in crude oil and 
catalysts, for the analysis o f  cores, soil and w ater in 
oil fields, and for, correlating geological stra ta . In fra 
red absorption  spectra a re  used fo r analysis o f  hydro-
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carbon  m ixtures and fo r au tom atic  process control. 
R am an spectra are  used fo r analytical purposes, the 
analysis o f  gasolene com ponents and paraffins, a . h .
535.33.03 172 

A spcctrographic method for small amounts of
calcium in magnesium m etal. W hitehead, T., J r . ,  
a n d  B oyle, A. J. Industr. Engng. Chem. (A naly t. 
Edit.), 16, pp. 455-456, July, 1944.—A  successful 
spectrographic procedure is described fo r the deter
m ination  o f  low-percentage C a in M g m etal using 
h.v. spark  excitation. C a is determ ined in  am ounts 
from  0-0005%  to  0-1% . E xtrapo lation  o f  curves 
obtained by a  C a addition  m ethod gave results from  
which are  established w orking curves fo r the direct 
spectrographic analysis o f  m etallic M g.
535.33.03 • 173

Spectrographic determination o f trace elements in
70 /30  brass and adm iralty brass. I.' Leichtle, P. A . 
J. Opt. Soc. Am er., 34, pp. 454-463, Aug., 1944.—A 
spectrographic procedure fo r the sim ultaneous deter
m ination  o f  Pb, Fe, N i, Sn, Bi, and Sb in 70/30 brass 
and  adm iralty  brass is described in detail. T he source 
is a  14 A  l.v. d.c. a rc  o f  conventional type. A  50 mg. 
pellet sam ple is arced to extinction in a cupped graphite 
electrode o f  specified dim ensions. T he interm ediate 
m ode o f  illum ination obtained by focusing the source 
o f  the collim ator lens is used. A  radial sector disc 
placed a t the slit is used to  regulate the effective ex
posure a t the plate. T he step sector m ethod o f  plate 
calibra tion  is used. T he source fo r the calibration  
is a 4 A d.c. a rc  on 3/ ls  in. dia. C u electrodes. The 
calib ra tion  curve on  the Cu line 2882-934 A is used 
fo r a  wavelength region 2 5 9 0 À -3 1 0 0 Â . T he Cu 
ref. line o f  2 858-734 A  is chosen for com parison with 
the  respective im purity  lines. W orking curves are 
given fo r the determ ination o f  Pb, Fe, N i, Sn and Sb 
in the range o f  0 -01-0-10%  and  Bi in  the range o f 
0 -0 0 0 4 -0 -0'l0%.
535.331.03 : 621.325.1 174 

A universal source o f excitation o f spectra. Sven-
titsky, N . S. C .R. Acad. Sci. U RSS, 37, 7-8 , pp. 205- 
208, 1942.—D escribes circuit arrangem ents fo r the 
excitation  o f  e ither the arc  o r the spark  spectral lines, 
particularly  fo r use in the  industrial spectrum  analysis 
o f  m etals and  alloys. T he device consists o f  a  basic 
c ircu it fo r producing an  arc  discharge a t industrial 
frequency, in to  which h.f. currents a re  fed under con
tro llab le  conditions from  an  auxiliary circuit. To 
produce arc spectral lines, w ith avoidance o f injurious 
burn ing  o f  the electrodes, the  burning tim e  o f  the arc 
is in terrupted  by a sim ple ro tating  in terrup ter in the 
h.f. circuit. C onditions fo r the spark  regime are 
secured when the du ra tion  o f  the arc  flashes is reduced 
by appropria te  variation  o f  the circuit param eters o f  
bo th  basic and h.f. circuits, and a t the  sam e time the 

.a rc  gap is shunted by a  capacitor. a . e. t.
535.338 : 537.531 see 4bstr. 258
535.338.4 175 

Rotational analysis o f  ultra-violet bands o f silicon
monosulphide. B a r r o w , R . F . Nature, Lond., 154, 
pp. 364-365, Sept. 16, 1944.
535.338.41 176

Lifetimes o f resonance lines o f  cadmium. W ebb, 
H . W.„ a n d M essenger, H . A . Phys. Rev., 66, 
pp . 77-86, Aug. 1 and  15, 1944.—The m ean lifetim e o f

the trip le t resonance line 51iS’0-5 3/ ’i, 3 261 A, was 
m easured by the alternating-voltage m ethod. The 
value found was 2-14 X 10~ 6 sec., w ith an  estim ated 
precision o f  3%. Sim ilar m easurem ents o f  the singlet 
resonance line, 515,0 -517’i, 2 288 A , showed th a t the 
excitation which resulted in the emission o f  this line 
was m ainly due to  cascading from  a h igher level (or 
levels) by infra-red transitions, the excitation to  the 
51/ 3! level by electron im pact being less probable than  
th a t to the h igher level. T he lifetim e o f  the infra-red 
transition  is 9 -0  x  10~9 sec. F ro m  the form  o f  the 
curve show ing the dependence o f  the  persistence o f 
the rad ia tion  em itted by the  excitation tube up o n  the 
vapour conc., the m ean lifetime o f  the 2 288 A  transi
tion  was estim ated as approx. 2-1 x  10—9 sec. The 
lifetime o f  the subord inate  series lines 5 086-4  800- 
4 678 A  is 1 0 ~ 7 sec., b u t since the m easurem ents were 
affected by absorp tion  and re-em ission o f  the rad ia 
tion, this value can  be taken  only as the  m ax. possible 
value. F o r  the diffuse subord inate  series lines, 53F -  
53D, sim ilar m easurem ents showed th a t their lifetime 
was >  10—7 sec.
535.34 : 537.531 sec Abstr. 259
535.341 .=  690 177 

Determ ination o f the coefficient o f absorption of light
in cells. GONfALVES, J. M . Rev. Brasil. Biol., 4, 
pp. 125-130, April, 1944.— Sim ultaneous absorption  
and diffusion m ake spectrophotom etrical m easure
m ents in cells and tu rb id  solutions difficult. F rom  
experim ents here described it is possible to determ ine 
the  coefficients o f  diffusion and absorption  in turbid 
m edia by m easuring the opacity  fo r 2 different layers. 
U sing a suspension o f  yeast cells, it is shown th a t the 
m ethod m ay be useful in a  quantitative study o f in tra 
cellular pigments. T he appara tus consisted o f  a 
so u rc e .o f  radiation , a  Leitz m onochrom ator and a 
photo-electric resistance cell, com bined w ith a Leeds 
and N o rth ru p  galvanom eter. c . J. G.
535.342 : 541.124 see Abstr. 338
535.343-1 178 

Further studies o f the infra-red absorption of rubber.
W illiams, D., a n d  D ale, B. J. Appl. Phys., 15, 
pp. 585-591, Aug., 1944.—T he transm ission spectrum  
o f  na tu ra l rubber is studied in  the region 1 p. to  15 ;t. 
The rubber sam ples were cut from  sheets o f  vul
canized rubber (o f low sulphur content) and the 
thickness o f  the unstrctched sam ples was 0 -0 3 - 
0-07  mm. B oth  linear and radia l stretch produce an 
increase in  the absorp tion  coefficient. T he changes 
are greatest a t sho rt wavelengths. L inear extension 
greater th an  400% o f  the original length produces an 
increase in the C -C  vibrational frequency. The 
results are  interpreted in term s o f  recent theories o f 
rubber structure [Abstr. 2869 (1942), 257 (1944)].

l .  s. G.
535.343-31 : 541.65 179 

Relationship between unsaturation and the u ltra 
violet absorption spectra o f  various fats and fa tty  acids. 
Barnes, R. H., Rusoff, I. I., Miller, E. S., and 
Burr, G. O. Industr. Engng Chem. (A naly t. Edit.), 
16, pp. 385-386, June, 1944.—T he spectral absorp tion  
o f  several unsa tu rated  fa tty  acids and n a tu ra l fats 
have been m easured from  2 500 to  2 100 A. D a ta  are 
presented th a t show  a  definite re lationship between 
the  deg. o f  unsaturation  and extinction coefficients a t
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2 100 A. F rom  the com position o f  natural fats it is 
possible to predict the extent o f  absorption  a t this 
wavelength.
535.343.4 : 536.666 : 541.124.7 see Abstr. 344 
535.343.4-31 180

The spectrum of dcuteroacetone in the vacuum 
ultra-violet. A comparison with the spectrum of 
acetone. Lawson, M ., and Duncan, A. B. F . J. 
Chem. Phys., 12, pp. 329-335, Aug., 1944.'—The 
spectrum  o f  acetone-r/6 o f  over 90% purity  was pho to 
graphed in the region 2 000-1 300 A, tvith a  dispersion 
o f  4-14 A per m m . D a ta  for the transition  a t about 
51 000 c m .- 1  are presented together with new d a ta  on 
acetone in  the sam e region. A  discussion o f  the 
norm al sta te  o f  the  acetones is given, and an  analysis 
is m ade o f  the electronic spectra. N o  vibrational 
frequency n ear 1200 cm . - 1  appears in the  excited 
state  o f  acetone-£/6 and  this frequency can n o t be 
ascribed to  the  C -O  vibration.
535.371 181 

L ist o f fluorescent minerals. W arren, T. S.
M in. M ag., 34, pp. 342-343, and pp. 363 and  364, July, 
1944.
535.371 : 622 182 

Fluorescence aids mining. Pl u m b , H . T . Elect.
Engng, N .Y ., 63, pp. 243-246, July, 1944.
535.371 : 667.2 : 535.54 see Abstr. 188
535.375.51 183

Depolarization o f Ram an lines. A further simpli
fication o f method. G lockler, G., H asktn, J. F ., 
a n d  Patterson, C. C. J. Chem. Phys., 12, p . 349, 
Aug., 1944.— [Sec A bstr. 170 (1944)].
535.393 184

Optical constants o f tungsten and antimony deter
mined by reflected polarized light. Chatterjee, L. M ., 
and Prasad, K. N . Curr. Sci., 13, pp. 177-178, 
July, 1944.—This no te  gives the optical constan ts for 
Sb and W  over the range 4 600 A to  6 600 A as deter
m ined by D ru d e’s m ethod using reflected polarized 
light. T he effect o f  polishing is also discussed, a. h. 
535.417 : 536.413.2 185

Interferom eter measurements on the expansion of 
iron. Saunders, J. B. J. Res. N a t. Bur. Stand., 
Wash., 38, pp. 75-86, Aug., 1944.— Several sets o f  
data, taken on relatively pure  Fe by different observers 
and different procedures, are com pared. T he results 
show agreem ent between da ta  taken  with those 
interferom eter m ethods th a t are  free from  tilting o f  
spacers and air-film errors, whereas the failure to 
elim inate these two errors produces da ta  th a t cannot 
be duplicated except by chance. T he interferom eter 
da ta  that a re  free from  these errors agree w ith da ta  
obtained by o ther precision m ethods. Som e investi
gators claim  to  have found indications o f  a  charac
teristic tem perature effect in the expansivity curve o f 
iron  in the  tem perature range from  0° to  250°C. W hen 
the expansion da ta  are  freed from  errors o f  tilting and 
chaqges in a ir films, the indications o f  such effects do 
no t appear.
535.43 •: 551.481.1 see Abstr. 403 
535.435 186

Interferometric studies o f light-scattering in binary 
liquid mixtures. I I .  B ai, K . S. Proc. Indian Acad. 
Sci. A , 20, pp. 18-23, July, 1944.—T he scattering o f

light by 7 P h O H -H 20  m ixtures was exam ined 
spectro-interfcrom etrically [see A bstr. 892 (1944)]. 
F o r  m ixtures contain ing 15, 28, 34 and 60w t.%  
PhO H , Brillouin com ponents a re  absent, indicating 
the presence o f  large mol. clusters, whilst in  m ixtures 
containing 10, 70 and 80w t.%  PhO H  Brillouin com 
ponents a re  present, weakly a t 80°C. and m ore p ro 
nounced a t higher tem p, indicating the breaking up  o f 
large clusters to sm aller groups. The tendency to  
form  m ol. clusters was greatest a t the  crit. com posi
tion, in  agreem ent w ith o th er optical da ta . w . r . a . 
535 .51 :620 .179 .16  187

Rapid determinations o f elastic constants o f glass 
and other transparent substances. Szy m a n o w s k i, 
W . T. J. Appl. Phys., 15, p .  627, Aug., 1944.— [Abs/r. 
11 B (1945)].
535.54 : 535.371 : 667.2 =  3 188

On lengthwise polarized fluorescence of fibre-dyeing. 
Z iegenspeck, H . Kolloidzschr., 106, pp. 62-64, Jan., 
1944.—W hat is claim ed to  be the first p ro o f  o f  to ta l 
fluorescence polarization  is obtained by dyeing ram ie 
fibres w ith fluorochrom es in such a  m anner th a t the 
particles o f  the dyestuff are  ordered o n  the micelles 
o f  the fibre so th a t their respective longest dim ensions 
lie parallel. By applying grazing beam s o f  light, 
polarization  in the d irection o f  fibres and dyestuff 
particles occurs with basic as well as w ith acid 
dyestuffs. R. N.
535.56 : 541.653 189

O ptical rotation as an indication of arom atic sub
stituent influences and intram olecular interaction. 
Pigman, W . W . J. Res. Nat. Bur. Stand., Wash., 33, 
pp. 129-144, Aug., 1944.—A s a  result o f  a  com parison 
o f  the ro tations o f  certain  arom atic /J-glucosides and 
their tetra-acetates, it is probable th a t the ro tations 
o f  the acetylated glucosides a re  influenced by steric 
interactions between the aglycon group and  the 
sugar p o rtion  o f  the m olecule. T his is in con trast 
to the influences predom inating in  the case o f  the 
unacetylated com pounds which probably operate  on  
the resonance o f  the aglycon arom atic  ring o r in an  
inductive fashion. T he ro ta tio n  o f  several /f-gluco- 
sides in nitrobenzene solution was m easured from  20° 
to 150°C. In  particular, those which show  anom alous 
pos. ro tations a t room  tem perature, exhibit a  change 
in sign o f  ro ta tion  from  +  to —.
535.6 : 159.93 190

Psychophysics o f colour. J . Opt. Soc. Am er., 34, 
pp. 245-266, M ay, 1944.—T his paper is to  form  
C hap. VI o f  the C olorim etry R eport o f  the O ptical 
Soc. o f  A m erica [see A bstr. 1994 (1944)]. C olour is 
defined as consisting o f  those characteristics o f  light 
w hich can be specified in term s o f  (i) the appropria te  
photom etric  quantity , (ii) dom inant wavelength and 
(iii) purity . T he last two define the  chrom aticity  o f  
light. Since photom etric  quan tity  is one o f  the co lour 
characteristics o f  light, photom etry  is included in 
colorim etry. T he various photom etric  quantities are 
defined, and  an  explanation  is given o f  the different 
quantities and procedures involved in the m easure
m ent o f  chrom aticity . J. Iv. t. w .
535.653.3 : 676 191

Colour measurement for control and research in 
paper-making. Ed g e, S. R . H ., a n d M cK enzie,
H . M . Proc. Tech. Sect. Paper M k rs ' Assoc., 24,
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pp . 201-211 , 1943.— C om parative trichrom atic coeff. 
and brightness m easurem ents are tabulated fo r 6 
papers o f  various shades o f  white, obtained with the 
H ilger B lancom ctcr and w ith the H ardy recording 
spectrophotom eter. T he agreem ent betw een the 2 in
strum ents is good. C om parisons o f  papers o f  sim ilar 
colours are facilitated by com paring the m ean tones 
and co lour factors. T he form er is the average re
flectivity o f  the paper using the red, green and  blue 
filters; it represents the general reflectivity o f  the 
sam ple better th an  docs the reflectivity in w hite light, 
a lthough the 2 figures are  seldom  very different. The 
colour facto r is the arithm etic m ean o f  the differences 
between the reflectivities w ith each o f  the 3 filters and 
the m ean tone; fo r a  neutral shade i t  is zero, and  with 
departures from  the neu tra l which are  all o f  the  same 
shade, it expresses the relative intensity o f  the colour. 
A pplications o f  the B lancom ctcr to  m atching the 
shades o f  paper and  paper-colouring m atters, to 
m easuring the fastness to light o f  paper, and to  the 
recording o f  colour standards fo r pulp and paper, are 
described. E ach instrum ent requires separate  cali
bration , a  very steady supply o f  m ains electricity is 
necessary to  operate it, and  the  h .t. batteries need 
frequen t checking. J. G.
535.668.1 192

Determ ination of the dry hiding of pigmented coat
ings. G o r d o n , P. L ., a n d G ildon, M. A . Induslr. 
Engng Chem. (A nalyt. Edit.), 16, pp. 4 42 -4 4 6 , July, 
1944.—A n  em pirical equation  expressing the relation
ship betw een the  con trast ra tio  o f  a  dry pigm ented 
coating and  the weight o f  m aterial applied is developed 
by rectification o f  the dry hiding curve, using the 
m ethod o f  averages. T he equation  applies to 4  un
related paints, and furnishes the m eans fo r calculating 
the dry  h iding a t  any desired con trast ra tio . The 
m ethod yields reproducible results, provides the 
opportun ity  fo r neutralization  o f  erro rs in troduced by 
faulty  technique, and  will also function  where high dry 
hiding pigm ents a re  used. T heoretical and practical 
in terpretations o f  the da ta  and  com parisons arc 
discussed.

535.7 : 612.84 193 
A  universal apparatus for research in physiological

optics. B r o w n , C. R . / .  E xp. Psychol., 33, pp. 3 4 0 -  
349, 1943. Abstr. in Biol. Abstr., 18, 6061, April, 
1944.—T he appara tus was designed to  provide a 
com m on m atrix  fo r the greatest possible variety o f  
research in physiological optics, such as studies o f  
sim ultaneous contrast, Fechner-B enham  colours, 
in ter-ocular discrim ination, som e aspects o f  stereo
scopic vision, and adap tation . T he appara tus p ro
vides an  independently controllable field o f  vision in 
each eye; each field o f  vision (18°) is divisible into 
subregions o f  independently controllable luminosities. 
Episcotisters provide fo r interm ittence o f illum ination 
o f  any desired frequency, and any desired phase 
relation  between subregions. T here is also provision 
fo r blurring  o f  the field o f  vision to  various known 
degrees by a  m ethod which obviates com pensation by 
accom m odatory  readjustm ent. c. j. g .
535.7 : 612.84 194
Dark-adaptation: some physical, physiological,

clinical and acromedical considerations. Sheard, C. 
J. Opt. Soc. Am er., 34, pp. 4 64-508 , Aug., 1944.— A

description o f  the phenom ena and underlying facts 
o f  dark-adap ta tion  followed by an  account o f  the 
au th o r’s m ethod o f  m easuring it. T he results o f  some 
investigations a re  given, including a study o f  the use o f 
red goggles fo r adapting. Clinical conditions are 
considered, especially the effects o f  avitam inosis and 
anoxia. T he effects o f  certain  pathological conditions 
producing vitam in-A  deficiency and  the  use o f  drugs 
and  ingested substances as regards dark-adaptation  
are described. J. W. t. w .
535.733.1 ’ 195

M onochromatism. P rrr ,  F . H . G . Nature, Land., 
154,p p .  466-468; Oct. 1, 1944.— M onochrom atism , in 
which any co lour can be m atched with any o ther 
co lour by adjustm ent o f  intensity, is frequently due 
to  absence o f  cones in  the  retina. In  ra re  cases, 
however, it m ay be due either to  a  com bination  o f 
p ro tanop ia  (absence o f  red sensation) with tritanopia  
(absence o f  blue sensation) o r to  a  com bination  of 
tritanop ia  with deuteranopia (fusing o f  red and green 
sensations). In  e ither case the estim ated frequency 
o f  occurrence is about 1 in 100 millions. The colour 
vision o f  an  actual m onochrom at is described.

j. w. t. w.
535.735 : 612.84 196 

Energy, quanta, and vision. H echt, S., Shlaer, S.,
a n d Pirenne, M. H . J. Gen. Physiol., 25, pp. 819— 
840, July, 1942.—A n optical m easuring system and a 
shu tter are  described and  illustrated. The eye a t the 
pupil fixates the red  po in t and observes the test field 
form ed by a  lens and  diaphragm . T he light for this 
field com es from  a lam p through the neutral filter and 
wedge, th rough  the double m onochrom ator, and is 
controlled by a  shu tter for obtaining a single exposure 
o f  0-001 sec. The m easurem ents, reflections and 
absorptions, the Poisson distributions, the frequency 
o f  seeing and the -physical fluctuation and biological 
variation, are discussed. The results clarify the 
na tu re  o f  the fluctuations shown by an  organism  in 
response to  a  stim ulus. c. J. G.
535.736 197 

Visual acuity and visual tasks. Luckiesh, M .
Ilium. Engng, N .Y ., 39, pp. 415-433, July, 1944.—The 

' usual m ethod o f  testing visual acuity with a  chart o f  
the Snellen type is described and the effects o f  illu
m ination and  o f  the con trast between the letters and 
their background is exam ined. Visual acuity is only 
one o f  the factors which affect the  visual efficiency o f 
persons perform ing a  vast variety o f  tasks. A  special 
form  o f  illum inator for test-charts is described.

j. w. r. w.
535.736.12 : 535.241.44 see Abstr. 161
535.823.3 198

Tube-length in photomicrography. Baker, J. R . 
J. R . M icr. Soc., 62, pp. 112-115, Sept.-D ee., 
1942.— Focusing in photom icrography should be 
achieved by extending the draw -tube, the  o ther adjust
m ents o f  the m icroscope being left exactly as they were 
during  visual observation. T he am oun t o f  extension 
necessary depend wholly on  the  eyepiece, and once 
it is know n the ground-glass m ay be discarded. O n 
passing from  visual w ork to photom icrography, the 
tube is simply extended by the am o u n t which the eye
piece is know n to require. T his m ethod gives critical 
im ages a t all m agnifications. c. j. G.
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535.824 : 778.31 199
Increasing the depth of focus in photomicrography 

by incident light. K o c h, W . J. R . M icr. Soc., 
61, pp . 86-87, S ept.-D ee., 1941.— A  set o f  3 cir
cu la r th in  plates w ith a  central hole is used. The 
external dia. =  th e  dia. o f  the fixed d iaphragm  o f  the 
object glass. T he dia. o f  the holes a re  1, 2 and 3 m m . 
respectively. The stops are either p u t direct on  the 
object glass diaphragm  o r fastened to  an  interm ediate 
piece which guarantees the exact central position o f  
the  aperture  o f  the stop. T he choice o f  the right 
stop  is determ ined by the w anted dep th  o f  focus and 
necessary resolving power. T o  determ ine the m ost 
suitable apertu re  o f  the  stop, a  stage m icrom eter is 
photographed in transm itted  light. This allows the 
increasing dep th  o f  focus and  a  very close estim ate o f  
the  loss o f  resolving pow er to  be  m easured. The 
effects on  the  depth  o f  focus and resolving pow er are 
discussed. c .  J. G.

535.826.1 200 
The ripening of Ehrlich’s haematoxylin. W atson,

J. M . J. R . M icr. Soc., 63, pp. 20-25; suppl. 
note, p .  121, 1943.—Experim ents are described to 
determ ine a  suitable m ethod o f  ripening solutions o f  
E hrlich’s haem atoxylin artificially, so th a t it m ight be 
used a t once instead o f  waiting fo r the usual exposure 
to  light and air. The results, and  the m echanism  o f 
ripening and over-ripening, are  discussed. c .  j. g .
535.826.1 ' 201

Synthetic mounting medium o f high refractive index.
FLEMtNG, W . D . J. R . M icr. Soc., 63, pp. 34-37, 
M arch-June, 1943.—D etails o f  the synthesis o f  a 
resin o f  refractive index N d 1 -7 -1 -8 are  given. The 
visibility o f  d iatom s in this m edium  will be cc the 
greater difference o f  a t least 1 -7 -1 -4 ; a  worthwhile 
gain. T he resin is m arketed under the  nam e Naphrax, 
U.S. Pat. 2,312,329, 1943. c .  j. g .

535.826.3 202
A fluid for softening tissues embedded in paraffin 

wax. B aker, J. R . J . R . M icr. Soc., 61, pp. 
75-78, Sept.-D ec., 1941.—W hen tissues em bedded 
in  paraffin wax are  brittle  o r  crum bly, they m ay be 
soaked in a solution o f  alcohol (60%) 90 cm .3 and 
glycerine 10 cm .3. T his penetrates i f  the wax is cut 
a t one side to  expose th e  tissue a t the surface, c .  j. g .
535.826.7 203 

O n Chlorazol Black E  and some other new stains.
C a n n o n, H . G . J. R . M icr. Soc., 61, pp. 88-94, 
S ept.-D ee., 1941.—The use and effects of eight 
stains and two combinations are discussed. c. j. g .
535.826.7 ' 204

Nucleolar staining method applied to anim al tissues.
B haduri, P. N ., a n d Semmens, C. S. J. R . 
M icr. Soc., 62, pp. 21-24, M arch-June, 1942.—  
In  view o f  th e  observed superiority  o f  the specific 
nucleolar staining m ethod an  a ttem pt has now  been 
m ade to  apply it m ore specifically to  anim al tissues, 
where outstanding problem s in  connection w ith the 
hereditary  behaviour o f  the nucleolus are urgently in 
need o f  solution. The technique is described, c .  j. g .
535.826.7 205 

Further uses for Chlorazol Black E  and a  new stain
for botanical sections. A rmitage, F. D. J. R . 
M icr. Soc., 63, pp. 14-19, M arch-June, 1943.—The

use o f  C hlorazol Black E  as a  sta in  fo r microfungi 
and  fo r paper fibres, an d  o f  C hlorazol A zurine G  200 
as a  botanical sta in  is discussed. MgSC>4 has been 
used successfully fo r obtaining m ax. dispersity o f  
the  dyes. . ' c. j. g .
536.2 : 631.563.2 206

H eat and vapour transfer in the dehydration of 
prunes. P e r r y ,  R . L. Trans. Am er. Soc. M ech. 
Engrs, 66, pp. 447-456, July, 1944.—T o determ ine the 
actual tem peratures o f  prunes during  dehydration, 
readings were m ade by therm ocouples inserted a t 
different points in  prunes fo r 3 test runs a t  abou t 
166°F. and rel. hum idities o f  15, 27 and 43%. Surface 
therm al conductances were corhputed. T he vapour 
conductance a t the  surface was estim ated from  the 
therm al conductance, by em ploying the heat-m ass 
transfer analogy. F ro m  the vapour conductance and  
the  evaporation  rate , the difference in  vapour conc. 
required to  m ove vapour from  the prune surface to 

•the a ir stream  was calculated. M oisture m ovem ent 
w ithin the prune was investigated by cu tting  the flesh 
o f  sam ples, rem oved after 3, 6, 10 and 16 hr. drying, 
in to  2 parts, that near the surface, and that near the pit.
536.2.01 207 

An approxim ate m ethod for calculating heat flow
in an  infinite medium heated by a  cylinder. W hite
hea d, S. Proc. Rhys. Soc., Lond., 56, pp . 357-366, 
Nov., 1944.—A n approxim ate equation  is given for 
the solution o f  the  rapidly heated  o r naturally  cooled 
long highly conducting cylinder in a  conducting 
m edium . T he range o f  validity and  accuracy o f  the 
approxim ation are indicated. T he analogy with a 
loaded transm ission line is show n, by which is illus
tra ted  the  different types o f  so lu tion  according to the 
m agnitude o f  the ra tio  o f  the effective h eat o f  the 
cylinder to the specific h ea t o f  the m edium . Some 
form ulae fo r the  rap id  com putation  over certain 
ranges o f  the e rro r integral w ith a  com plex argum ent 
are  given.
536.2.01 : 517.544.2 see Abstr. 53
536.21 : 534.113 see Abstr. 151
536.33 : 530.12 208

A relativistic theory of tem perature radiation. 
D ingle, H . Phil. M ag., 35, pp. 499-518, Aug., 1944. 
— The theory starts by regarding the tem perature (T)  
as a  tim e ra te  o f  change o f  a  quantity  rj (closely related 
to  the entropy change o f  the radiating  body) and bo th  
rj and  tim e are  m easured by strictly defined therm al 
processes. T he analogy between m otion  and  tem 
perature  is em phasized. T  is m easured relative to  an  
a rb itrary  zero and tem perature rad ia tion  does no t 
involve the  concept of, in terchange o f  rad ia tion  
between bodies a t  the  sam e tem perature, since such 
rad ia tion , like absolu te m otion, is unobservable. 
T ransform ation  equations a re  found  fo r use  when 
the  zero o f  T  is changed and a  therm al “ in terval” 
invarian t under such transform ations is derived. T he 
geom etric aspects o f  tem perature rad ia tion  a re  dealt 

'w ith  and  the  physical m eaning o f  the concepts em 
ployed is discussed. l. s, g .
536.4/.7 ' 209

-Thermodynamic properties o f c&-2-butene from 15° 
to 1 500°K. Scott, R. B ., Ferguson, W . J., a n d 
B rickwedde, F . G . J . Res. N at. Bur. Stand.,
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Wash., 33, pp. 1-20, July, 1944.—T he following 
properties o f  a sam ple o f  c/s-2-butene, 99 • 94% pure, 
w ere m easured: the  sp. h t. o f  solid and o f  liquid 
from  15° to  300°K., heat o f  fusion a t the  triple 
p o in t (130-25 int. jou le  g —I). triple-point tem perature 
( — 138-900 ±  0-008°C.), ht. o f  vap. a t  several tem
peratures betw. 246° and  293°K., and v.p. from  200° 
to  296°K. W ith these experim ental data , calcula
tions were m ade o f  the norm al b .p. (3-718°C.), 
vol. o f  the sa tu rated  vapour, enthalpy and entropy 
o f  the  solid and the liquid from  0° to  300°K., and 
en tropy , enthalpy and  sp. ht. o f  the  vapour in the 
ideal gas sta te  front 245° to  300°K. T herm o
dynam ic functions fo r c/s-2-butene in the ideal gas 
sta te  from  300° to  1 500°K. were calculated from  
spectroscopic da ta . T herm odynam ic da ta  fo r the 
cis-trans isom erization o f  2-butene are  included.
536.41 : 531.7 : 548.0 =  3 see Abstr. 383
536.413 : 539.389.4 210

O n the expansion hysteresis o f invar. B enedicks, 
C ., a n d Sederholm, P. A rk. M at. A str. Fys., 29A, 
1, No. 6, 15 pp., 1943.—A n experim ental study. 
4  m ethods o f  m easurem ent a re  described and the 
registration  results show an  obvious hysteresis which 
is in the sam e direction as in all previous observations. 
T he m agnification o f  the m icrocator used was 2 500.

l .  s. a .
536.413.2 : 535.417 see Abstr. 185 
536 .413.3:549.211 211

Therm al expansion o f diamond. K rishnan, R. S. 
Nature, Loud., \5A, pp . 486-487, Oct. 14, 1944.—T he 
change in the lattice spacing o f  diam ond with tem 
peratu re  has been m easured over the  range 25° to 
650°C., using a sensitive m ethod in which a divergent 
beam  o f  X-rays from  a C u target is reflected on  to  a 
photographic  film 80 cm. d istant. D em bow ska’s 
earlier d a ta  a t  low  tem peratures had  been quoted as 
indicating a constan t value for the Griineisen num ber, 
y , bu t from  the present values for the expansion 
coefficient and  the  sp. h t. data  o f  M agnus and H odlcr, 
it seems th a t as the tem perature is raised, y  increases 
steadily from  ab o u t 1-1 to 1-32 and then decreases.

r . w. p.
536.421.1 212 
Mechanically stirred melting-point apparatus. D ed-

m a n , A. J. J. Sci. Instrum., 21, pp. 185-186, Oct., 
1944.
536.421.1 : 541.123.2 see Abstr. 330
536.421.1 =  3 213 

The fusion diagram  of picrylchloride: trinitrotoluene.
K ofler, A ., a n d  B randstatter, M . Z . phys. Client., 
192, pp. 60-70, July, 1943.— [See A bstr. 696 (1932), 
4332 (1933)]. It is found [Abstr. 1444 (1943)] th a t 
in  a contact preparation  o f  trinitrochlorobenzene and 
trin itro to luene, 2 series o f  m ixed crystals a re  p ro 
d u ced , one o f  them  having the structural type o f  the 
stab le  trinitrotoluene, the  o ther one th a t o f  the  in
stab le  trinitrochlorobenzene m elting a t 61 °C. R. n . 
536.423 : 541.127 see Abstr. 347
536.423.15 : 536.655 : 536.75 214

Vapour pressures, heats o f vaporization, and en
tropies o f some alkali halides. Z imm, B. H., a n d 
M ayer, J. E . J . Chem. Phys., 12, pp. 362-369, Sept., 
1944.—V.p. o f  crystalline KC1, K Br, K I and  N aC l

were m easured in the range 10—1 to  10- 7 mm. by a 
surface ionization m ethod. H eats and  entropies o f  
vaporization, heats o f  vap. a t 0°K. and entropies a t 
298°K. are calculated. Saturated  KC1 vapour is less 
than  2% associated a t 800°K. and the heat o f  disso
ciation  o f  (K C 1)2 is •< 47 kcal.

536.468 : 676 215
Flammability o f treated paper and paperboard.

Paper T r .J ., 119, TAPP I  Sect., p . 39,1944.—A  revision 
o f  T A PP I Suggested M ethod T461 sm-43. T he speci
m en strip  (not m ore than  '/ ig in .  thick) is clam ped in 
a  m etal fram e so as to  leave an  area 2 in. x  8-25 in. 
exposed, and is held with the  longer edge vertical. A 
B unsen flame (height 1 • 5 in. w ith the a ir inlet closed, 
internal dia. 3/8 in.) is applied, so th a t the top o f the 
bu rner is 0-75 in. below the centre o f  the lower edge 
o f  the paper, fo r 12 sec. The tim e o f  glow after with
draw al, and the height th a t is charred to such an 
extent th a t it will separate  readily between the thum b 
and forefinger, a re  m easured. Strips cu t in each 
d irection o f  the sheet are tested. In  general, the 
flam eproofing treatm ent is ineffective if  the char 
length is less than  5 in. J. g .
536 .531:621.317.39 216

Electronic thermometer. W eiller, P. G ., a n d 
B latz, I. H . Electronics, 17, pp. 138-139 and  362- 
363, July, 1944.— [Abstr. 103 B (1945)].

536.532 217 
Thermocouple wire fitment bending jig. D r u r y.

G . W . J. Sci. Instrum ., 21, p . 186, Oct., 1944.

536.532 : 536.621 218 
A thermopile for m icrocalorimetry. M ason, L. S.

Rev. Sci. lustrum ., 15, pp. 205-207, Aug., 1944.— 
A  therm opile is described, using constantan-C hrom el- 
P  couples m ounted  in a  sheet o f  M icarta, and elec
trically insulated with a  Vinylite resin which has an 
insulation  resistance >  25 M Q . T he therm opile 
consists o f  2 sections o f  equal num bers o f junctions 
which are connected in parallel to  a  galvanom eter in 
series. A t a  scale distance o f  9 m. the sensitivity o f 
the  system is 0-25 ^deg./m m . The heat conductivity 
const, o f  the calorim eter is 0-004 m in.- 1  and that o f  
the therm opile is 0-03 m in .- 1 .

536.58 219
“ Tem p-turb”  temperature-control system. C a m p

bell, J. R . Trans. Am er. Soc. M ech. Engrs, 66, 
pp. 439- 441, July, 1944.— A turbine wheel, the blades 
o f  which change their position w ith tem perature 
changes, has all, o r  a  sam ple, o f  the flowing fluid 
passed through it. D irection o f  ro ta tion , ra te  o f 
ro tation , and to rque ou tpu t arc a  function o f  tem pera
tu re  when fluid-flow ra te  is const. Pow er available 
from  the  turbine wheel actuates the valves which 
determ ine the fluid tem perature.

536.6 : 536.75 220
High-tem perature heat contents o f magnesium 

nitrate, calcium nitrate  and barium  nitrate. Shoma t e, 
C. H . J. Am er. Chem. Soc., 66, pp. 928-929, June, 
1944.— M easurem ents on  M g(N 03)2 (399°-623°K.), 
C a (N 0 3)2 (403°-815°K.) and B a (N 0 3)2 (411°-862°K.) 
are  used to  derive equations fo r h eat con ten t an d  Cp 
and  values o f en tropy  for 50 deg. intervals from  
350° K . w . r. a .
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536.6/.7 : 678 221
Specific heat and increases of entropy and enthalpy 

of the synthetic rubber G R -S  from 0° to 330°K. 
R ands, R . D ., Jr., Ferguson, W . J., a n d Prather, 
J. L. J. Res. N at. Bur. Stand., Wash., 33, pp. 63-70, 
July, 1944.— S p .-h t. m easurem ents were m ade from  
12° to  330°K., on  a  sam ple o f  G R -S (B una S) by an 
adiabatic  vacuum -type calorim eter. A D ebye sp. lit. 
function was used to  calculate values below 15°K. 
A t ab o u t — 61°C. the m aterial undergoes a  transition  
o f  the second order, the  sp. ht. increasing rapidly by 
40%. F rom  — 50° to  +  60°C., the sp. ht. values 
can be calculated to  w ithin 0 1% by the  equation 
Cp =  0-4346 +  7-029 X 10~4/  +  1-156 X 10-6/2 
in cal. g. - 1  deg. K ._ 1 . A t 25°C. the sp. ht. is 
1-894 internat. joules g .“ 1 deg. K . . The increase in 
en tropy  from  0° to 298-16°K. is 1-824 in ternat. joules 
g . - 1  deg. K ._ I . Values o f  sp. ht. and increases o f 
entropy, enthalpy and free energy, a re  tabu lated  a t 
5 deg. intervals. Values below the transition  arc 
dependent upon  the therm al history o f  the sample. 
This can be explained on the  theory th a t the  transition 
results from  an increasingly slow approach to  the 
equilibrium  state  a t tem peratures in the transition 
region and  below.
536.621 : 536.532 see Abstr. 218
536.631 : 548.0 see Abstr. 384
536.631 : 621 .3 i7 .3 9  222

Determ ination of the specific heat of electrical con
ductors up to their melting point by an oscillographic 
method, with results for copper. B axter, H . W . 
Rep. Brit. Elect. A llied Industr. Res. Ass., Ref. 
G /T 170, 6 pp., 1944.— [Abstr. 104 B (1945)]. '
536.653 : 536.66 see Abstr. 224, 225, 226
536.655 : 532.614 =  3 see Abstr. 130
536.655 : 532.62 : 541.183.53 see Abstr. 368
536.655 : 536.75 : 536.423.15 see Abstr. 214
536.658 : 541.182.04 =  3 223 

On the heat o f  adsorption o f heat-coagulated ferri-
(IIT)-hydroxide sol. D o b r o w s k y, A. Kolloid Z ., 106, 
pp. 46-50, Jan., 1944.—T he true heat o f  coagulation 
and the heat o f  adsorption  was determ ined when a gel 
is form ed by adding K  oxalate to  a  Fe203 sol. The 
to ta l h eat o f  coagulation is the sum  o f  the heat o f 
adsorp tion  and the true heat o f  coagulation, the latter 
being defined as the heat effect connected with the 
transition  from  sol to  gel w ithout the action o f  ano ther 
substance. The precision calorim eter is described.

r . n .
536.658 : 541.183.1 w e  Abstr. 366
536.66 : 536.653 224 

H eats o f formation of solid and liquid
M n(N O ))2 . 6H 20 .  Shomate, C. H ., a n d Y o u n g , 
F . E. J. Amer. Client. Soc., 66, pp. 771-773, M ay, 
1944.—By m easuring the heats o f  solution in 
I N  H 2S 0 4 a t room  tem p., the  heats o f  form ation  o f  
M n (N 0 3)2, 6H20  were determ ined as: liquid, 
( — 557 070 ±  310) g. cal./m ol.; solid, (— 566 680 ±  
310) g. cal./m ol. T he heat o f  fusion is (9 610 ±  10) 
g. cal./m ol. vv. r . a .
536.66 : 536.653 225 

H eats o f form ation of M g (N 0 3)2, M g (N 0 3)2 . 6H 20 ,
C a (N 0 3)2, C a (N 0 3)2 . 4H 20 ,  and B a (N 0 3)2. Y o u n g ,

F. E. J. Amer. Client. Soc., 66, pp. 773-777, M ay,. 
1944.— F rom  m easurem ents o f  heats o f  solution in
1 -000 N  HC1, the heats o f  form ation, in g. cal./m ol., a t 
25° were determ ined: M g (N 0 3)2, — 188 770 ±  310;. 
M g (N 0 3)2 . 6H 20 ,  -  624 410 ± 3 1 0 ;  C a (N 0 3)2,
-  224 050 ±  360; C a (N 0 3)2 . 4H 20 ,  -  509 420 ±  
370; B a (N 0 3)2, -  236 990 ±  380. W. R. a .
536.66 : 536.653 226

The heats o f formation o f A1(N 03)3 . 6H 20  and 
A 1(N 03)3 . 9H 20 .  Y o u n g , F. E . J. Amer. Client. 
Soc., 66, pp. 777-779, M ay, 1944.—F ro m  m easure
m ent o f  the heats o f  solution o f  the nitrates and o f  AI 
in 4-000 V H C I, the heats o f  form ation , in g. cal./m ol., 
a t 25° are: A 1(N 03)3 . 6H20 ,  -  680 890 ±  460 and 
A 1(N 03)3 . 9H20  -  897 590 ±  470. w. r . a .
536.666 : 535.343.4 : 541.124.7 see Abstr. 344
536.7 : 533.7 : 531.19 see Abstr. 100.
536.7 : 541.6 227 

Phase transitions o f solid paraffins and the flexibility
o f hydrocarbon chains. Frohlich, H . Trans. Fara
day Soc., 40, pp. 498-502, Nov., 1944.—A t low 
tem peratures the m olecules o f  a  paraffin crystal form  
plane zig-zags w ith a  fixed angle between the chain 
planes and  the crystal axes. According to  previous 
suggestions, each molecule has a  second equilibrium  
position with higher energy which is obtained by 
turning it 180° round  its chain axis. This leads to  a  
transition po in t o f  the  second kind (A-point) which so 
fa r has been observed in one paraffin. T o  accoun t 
fo r the entropy change o f this transition  it is necessary 
to  allow fo r a  flexibility o f  paraffin chains leading to a  
tw isting o f  chains. A t the transition  point, only a b o u t 
V2 the chains are  untw isted.
536.7 : 541.636 see Abstr. 373
536.75 228 

The concept o f entropy. D a r r o w , K . K . Amer.
J. Phys., 12, pp. 183-196, Aug., 1944.— [See A bstr. 
1113 (1943)].
536.75 : 536.6 see Abstr. 220
536.75 : 536.655 : 536.423.15 see Abstr. 214 
536 .77 :541 .123 .2  229'

On the thermodynamics o f azeotropic solutions. 
I. Shift o f equilibrium in binary systems. R edlich, 
O., a n d Sc h ü t z, P. W . J. Amer. Client. Soc., 66, 
pp. 1007-1011, June, 1944.— Since the azeotropic 
equilibrium  o f  a  solution o f  two m iscible liquids is 
characterized by tem p, pressure and  com position, 
the shift in equilibrium  is exhaustively described by
2 relations between these variables. A ssum ing th a t 
the  vapour is a perfect gas m ixture, the follow ing 
expressions are derived:

1 . .  R
d - jd N 2 =  

d in P /d N 2

A H 2- A H i ~ vA H
A H

N t ÎHn j ^ ß N 2
T ,P

~ A H 2-  A H { — vA h ' N 2 ( 0 ln N 2I7>N2) t ,P  
where A H , A H \  and  A H2 are heats o f  vaporization  
o f  one m ol. o f  solution and o f  pure com ponents, and. 
v  is the  ra tio  o f  the difference o f  the partial m ol. 
volum es in the  liquid to  the mol. vol. o f a  perfect gas 
under the sam e conditions. A zeotropic tem p./com - 
position curves depend on w hether one o r bo th  com 
ponents a re  norm al, dissociating o r associating. Dil. 
azeotropic solutions o f  a  dissociating substance belong
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to  the min. v.p. type. Only when a dissociating com 
ponent is present does the tem p./com position curve 
increase o r  decrease w ithout lim it w ith decreasing 
conc. in  dil. solutions. W hen the tem p./com position 
curve o f  a  m ax. (m in.) extends to a  pure com ponent, 
this com ponent is the  m ore (less) volatile member. 
T his rule' holds for bo th  upper and lower limits o f  
the azeotropic tem p, range. Isobaric  tem perature is 
suggested to connote the tem p, a t which v.p. o f  pure 
com ponents a re  equal. T he slope o f  the tem p./com 
position curve is steep a t this tem p, if  bo th  com po
nents exhibit only small deviations from  T ro u to n ’s 
rule. w . r. a .
536.77 : 678 : 532.71 see Abstr. 137
537.12 : 530.145.5 see Abstr. 89
537.211 : 538.11 see Abstr. 272
537.212 230 

E lectric field produced by revolving charges. E r ik -
son, H . A. Am er. J . Phys., 12, pp. 203-205, Aug., 
1944.— Considers a  random  group o f  charges — Q 
revolving in concentric c ircular orb its ab o u t a  charge 
+  Q. T he resulting am bient field is negative, tending 
to  zero as the num ber o f  orb its approaches infinity. 
T he percentage excess o f  negative over positive con
tribu tion  to field is approx. inversely p roportional to 
the num ber o f  orbits. g . f. f.
537.213 : 517.947.42 see Abstr. 65
537.213 : 576.333 : 591.181 231

The relation of bio-electric potentials to cell function
ing. B ishop, G . H . Ann. Rev. Physiol., 3, pp. 1-20,
1941.— This reviews 119 w orks dealing with potential 
as an  oxidation phenom enon, as a  function o f  col
loidal structure, and as a  diffusion process; the physical 
p roperties o f  the electrical circuit, dipoles v. the 
m em brane hypothesis, and  the in teraction  o f  the 
electrical process with the chem ical environm ent. 
T he course o f  excitation in nerve and muscle is 
discussed. c . j. g .
537.226 232 

Theory o f the dielectric properties o f dipolar solids.
Influence o f dipolar interaction. F röhlich, H . Rep. 
Brit. Elect. A llied  Industr. Res. A ss., Ref. L /T l42, 
12 pp., 1943.—I t  is assum ed th a t the surroundings o f  a 
dipole a re  replaced by a  m acroscopically continuous 
m edium . Satisfactory results a re  only obtained above 
a  certain  tem perature which is derived in term s o f  the 
perm ittivity. Onsager’s theory gives a  correct zero 
approxim ation. Form ulae  are derived fo r the per
m ittivity and loss whereby they can be com pared 
w ith experim ents, som e o f  which are suggested. It 
is show n that the relaxation tim e should have a sharp  
value (at a  given tem perature) in crystals bu t occupy 
a  whole band o f  values in am orphous solids. [See 
A bstr. 237, 241 (1945)]. a . m . t.
537.226 : 537.529 : 621.3.015.5 233 

Correlations in dielectric phenomena for various types
of applied voltages. W hitehead, S. Rep. Brit. Elect. 
Allied Industr. Res. Ass., R ef. L IT  136, 16 pp., 1943.—A  
num ber o f  elem entary dielectric processes satisfy the 
superposition principle and a  linear differential equa
tion o f  which the  coefficients m ay be functions o f  time. 
A  knowledge o f  any one characteristic quantity  over 
a  range o f  tim e o r frequency perm its the  determ ina
tion  o f  any o ther and  also the reaction to  any form  o f

stress (subject to  reversibility in  som e cases). Approx. 
definitions o f  capacitance and  conductance with 
reference to  intervals o f  observation are given, which 
a re  valid for and m ay be found by m eans o f  various 
types o f  voltage application. C onsideration is given 
to non-linear phenom ena likely to be encountered. 
D ifferent form s o f  voltage application arc discussed 
as m eans by which non-linear phenom ena or abnor
m alities in  linear phenom ena m ay be revealed. T he 
application  to h.v. testing is indicated. a . m . t.
537.226 : 539.31 : 621.315.616 234 

E lectrical and elastic properties of amorphous polar
polymers. T uckett, R . F . Trans. Faraday Soc., 40, 
pp. 448-462, Oct., 1944.— It is show n that the internal 
viscosity which, according to D ebye’s dipole theory, 
is the cause o f  dielectric loss in po lar polymers, is n o t 
related to the m acroscopic viscosity. I t  is 'suggested 
th a t a  connection exists between the dielectric and 
the highly elastic m echanical properties o f  these 
m aterials. A consideration o f  rate-processes o f  dipole 
o rientation  in  am orphous po lar polym ers indicates 
th a t bo th  elastic orientation  and dipole relaxation 
have the sam e tim e constants. This is supported  by 
experim ental evidence, including the energies o f  
activation o f these and o th er m olecular ra te  processes. 
T he problem  o f  orientation-tim e distribution  is dis
cussed. Some apparen t experim ental discrepancies 
a re  resolved and a  physical picture outlined whereby 
the decrease in d istribution breadth  to  a  lim iting value 
as the tem perature is raised, is explained. a . m . t.
537.226 : 621.315.616.96 235 

D ipolar properties o f resins (application of Frohlich’s
and G arton’s theories). Savi6, P., a n d G arton, 
C. G . Rep. Brit. Elect. A llied  Industr. Res. Ass., '  
R ef. L/7T35, 8 pp., 1943.— A  m athem atical exam ina
tion o f  the com bination o f  the conceptions o f  F rohlich 
[see A bstr. 237, 241 (1945)] on  the mechanism  o f the 
di-electric properties o f  d ipo lar solids and o f  G arton  
[Abstr. 41 (1940)] on the d istribution o f  relaxation 
times in dielectrics. A n attem pt is m ade to  determ ine 
F roh lich’s constants and the distribution curve o f  
relaxation times from  G arto n ’s experim ental w ork on 
synthetic resin. a . m . t.
537.226 ; 621.315.616.96 236 

Dielectric properties o f a  thermoplastic m-cresol
resin in relation to G arton’s hypothesis. R ushton, E. 
Rep. Brit. Elect. A llied Industr. Res. Ass., R ef. Z./7T39,
9 pp., 1943.—T he dielectric properties o f  a  therm o
plastic ni-crcsol resin are exam ined in the light o f  
G a rto n ’s m odification [Abstr. 41 B (1940)] o f  D ebye’s 
theory. F a ir agreem ent is obtained a t tem peratures 
above 75°C.; a t lower tem peratures a t which the resin 
is no t plastic, the  calculated values are greater than  
those observed. a. m . t .
537.226.1 237 

Theory o f the dielectric properties o f dipolar solids.
Frohlich, H . Rep. Brit. Elect. A llied Indust. Res. 
Ass., Ref. L/7T24, 15 pp ., 1941.—A  theory o f  per
m ittivity applicable to  organic d ipo lar solids is de
veloped m athem atically. A pprox. solutions o f  the 
equations a re  given fo r the  norm al range ( <  10) and  
include the effect o f  tem perature. a . m . t.
537.226.2 : 532.77 238 

The dielectric properties o f dipolar ions in m ixed
solvents. O ster, G . J . Am er. Chem. Soc., 66,
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pp .  948-951, June, 1944.—A  theory o f the decrease in 
dielectric increm ent o f  d ipo lar ions w ith decrease in  
perm ittivity  o f  th e  solvent m ixture is developed. On 
th e  basis o f electrostatic theory, dipolar ions w ould 
be expected to  so rt ou t the  solvent constituent o f 
h igher perm ittivity, thus producing an  electrostatic 
shield decreasing th e  effective d.m . and  dielectric 
increm ent o f  the d ipo lar ion, the effect becom ing m ore 
pronounced as the  dielectric difference between the  
shield and the liquid in the bulk o f  the solutions in
creases. T he theory  is in  accord w ith the general 
features o f  observed results. w . r . a .
537.226.2 ; 541.67 239 

The dielectric constants o f solutions o f glycine and
pyridine betaine in watcr-dioxane mixtures. 
O ster, G ., Price, D ., Joyner, L. G ., a n d  K i r k w o o d, 
J. G . J . Amer. Chem. Soc., 66, pp. 946-948, June, 
1944.—Perm ittivities o f  solutions o f  glycine and 
pyridine betaine in H 20 -d io x an e  m ixtures a t  25°C. 
a re  given. T he dielectric increm ents o f  bo th  solutes 
show  a  regular decrease w ith decreasing perm ittivity 
o f  the solvent m ixture, sim ilar to  th a t exhibited by 
glycine betaine and the benzbetaines. T he possi
bility o f  the  reversion o f pyridine betaine to  the 
unionized form  is exam ined and calculations show 
th a t the  charged groups could  approach  each other, 
and thus account fo r the  experim ental results, only if 
valency bonds were terribly distorted . w . r . a .
537.226.2 : 541.67 240" 

Form ation and structure o f some organic molecular
compounds. I I I .  The dielectric polarization of some 
solid crystalline molecular compounds. K ronberger,

- H ., a n d  W eiss, J . J. Chem. Soc., pp. 464-469, 
Sept., 1944.—T he m ean perm ittivities o f  a  num ber o f 
polynitro-m olecular com pounds, o f  quinhydrone, and 
o f  their respective com ponents in  the  solid state, have 
been m easured in the H ertzian  region by an  im m er
sion  m ethod . T his furnishes new evidence in favour 
o f  the ionic character o f  these m olecular com pounds 
w hich is also supported  by the  discussion o f  some o f 
th e  o ther physical properties in  the solid state.

537.226.3 241 
Theory o f the dielectric properties o f dipolar solids:

calculation of dielectric losses. F rohlich, H . Rep. 
Brit. Elect. A llied  Industr. Res. Ass., Ref. L/7'132, 8 pp.,
1942.—T he theory  o f  dielectric properties [see A bstr.

' 237 (1945)] is extended to the case where the  external 
field varies w ith tim e. E quations fo r the perm ittivity 
an d  power loss are  derived and are developed in  form s 
convenient fo r application  to  quan titative  experi
m ental tests o f  the  theory. T he im plications o f  the 
theory a re  com pared w ith those o f  D ebye’s and  are  
show n to  be qualitatively m ore in  accord w ith experi
m ental data . a . m . t.
537.29 : 537.311.33 see A bstr ,  246, 247
537.29 : 591.181 242 

E lectricity as a  pathogenic agent in the central
nervous system. O s t o w, M . J. Nerv. M ent. D is., 99, 
pp. 270-277, M arch, 1944.— Potential gradients o f  the 
o rder o f  0-1 V/cm. norm ally occur in  the  central 
nervous system. E lectric field strengths in the central 
nervous system are o f  the sam e o rder o f  m agnitude as 
those required  to  dam age nervous tissue and so m ay 
be considered potentially  pathogenic. c . J. a .

537.311 : 593.171 243
Electrical conductivity o f cytolysed Param ecium . 

Iida, T. T . Jap. J. Zoo!., 8, pp. 407-414, 1940. 
Abstr. in J . R . M icr. Soc., 61, p . 112, Sept.-D ec.,
1941.—T o determ ine the electrical conductivity, hay 
cultures o f  Paramecium caudal urn were cytolysed; the 
technique is described. T he conductivity o f  the 
cytolysed organism s increases autom atically  w ith the 
progress o f  tim e, owing to the release o f ions. T he 
tem perature coeff. is o f  the. o rder o f  usual chem ical 
reactions. By exposure to high tem perature, the con
ductivity is irreversibly suppressed, show ing th a t som e 
therm o-labile substance is involved in the  process; 
this was found  localized in  the fine granules suspended 
in  the  p reparation . I t  does n o t induce conductivity  
change, bu t this is produced by a  second elem ent 
which is therm o-resistant. c . J. g .
537.311.1 • 244

The electrical conductivity. o f  metals. Supek, I. 
Z . tech. Phys., 24, 4, pp. 125-144, 1943.—By analogy 
with the  kinetic theory , this paper calculates the 
lengths o f  the free pa ths o f  the electrons, which deter
m ine the electrical conductivity. Hence, the  specific 
conductivity is calculated fo r the com plete tem pera
ture range and is found  to  agree w ith the  Bloch theory.

e. r . a .
537.311.3 : 612.79 245

H and and foot patterns o f low electrical skin resist
ance: their anatom ical and neurological significance. 
R ichter, C. P ., W oodruff, B. G ., a n d E ato n, B. C. 
J . Neurophysiol., 6, pp. 417-424, N ov., 1943.— Experi
m ents were m ade to determ ine the shape and  distri
bution o f  the areas o f  low  skin  resistance o n  the  hands 
and  feet under varying conditions. T he derm om eter 
used com prised a 4 -5  V  battery , a  m icro-am m eter 
and a  variable resistor. Differences in skin resistance, 
n o t m easurem ents, were registered. c. J. G.
537.311.33 :537 .29  '  246

Semi-conductors in strong electric fields. Joffe,
A. V., a n d Joffe, A . F . J. Phys., U SSR, 2 ,4 , pp. 283- 
304, 1940.— The conductivity o f  Cu20 ,  Se, V20 5, 
M oS2, Sb2S3, W O 3, T12S was investigated in fields 
u p  to  105 V/cm., a t  — 180° to  +  20°C. O hm ’s law 
is obeyed in fields up  to  several kV/cm ., beyond which 
there  is a  region o f  rising conductivity. The lower 
the tem perature, the m ore pronounced  is the  relative 
increase in conductivity in  a  given field. The ph o to 
electric conductivity is independent o f  the field in  the 
case o f  pure  substances, b u t increases slightly w ith the 
field i f  im purities a re  present. V arious hypotheses 
a re  proposed to  account fo r the observed effects. [See 
A bstr. 2130, 2569 (1938), 804 (1939)]. a . e. t.
537 .311 .33 :537 .29  247

Electrical conductivity o f semi-conductors with an 
ionic lattice in strong fields. D a v y d o v, B ., a n d 
Shmushkevitch, I. J. Phys., U SSR, 3, 4 -5 , pp. 359- 
377, 1940.— A  theoretical investigation o f  the devia
tions from  O hm ’s law. The dependence o f  the  elec
tro n  m obility on  the field and  tem perature is different 
fo r low  an d  h igh tem peratures. In  b o th  cases, in 
fields greater th an  10s V/cm ., the  electron m obility 
increases w ith the  field; the m ean electron energy then 
approaches asym ptotically the value o f  \ c i ,  where e,- 
is the ionization  energy. F inally, the  num ber o f  ioni
zations has been calculated, and  the concentration
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o f  free electrons obtained therewith has been deter
m ined. [See A bstr. 246 (1945) J. a . e. t.
537.311.33 : 621.314.634 =  3 248

The tem perature dependence of the resistance of 
selenium rectifiers. Scharawskij, P. W . J. Phys., 
U SSR, 3, 4 -5 , pp. 379-384, 1940.—D escribes experi
m ents in the range +  65° to  — 183°C. Results show 
th a t in the forw ard  direction, the tem perature depend
ence fo r Se rectifiers is appreciably sm aller th an  for 
CU2O rectifiers. In  the reverse direction, the  tem 
perature  coeff.is neg. for sm all voltages and pos. for 
large voltages; w ithin a  certain  range o f  voltage and 
tem perature, the resistance o f  the  Se rectifier is p rac
tically .independent o f  tem perature. The results are 
discussed in  the light o f  recent theory on the nature 
o f  rectification. a . e. t .
537.311.5 : 551.579.5 see Abstr. 410
537.312.6 : 612.79 ' 249

The effects o f local applications o f cold upon the
electrical resistance of the skin. M aslov, A . Fiziol. 
Z h . S S S R , 28, pp. 264-270, 1940. Abstr. in Biol. 
Abstr., 17,- Abstr. 820, 1943.—A pplication o f  cold 
H 20  (10°C.) fo r 10 m in. to the left han d  increases the 
resistance against a.c., also o f th a t o f  the right (no t 
cooled) hand , a lthough less pronounced. Daily 
repetition gradually diminishes the response o f  bo th  
hands; a fte r 2 m onths the reflex increase o f  resistance 
o f  the right hand  entirely disappears. W hen H 20  
(7°C.) is applied a fte r a  prelim inary exposure to  10°, 
the response reappears. D aily  exposure to  cold (10°) 
gradually shortens the period o f  restitu tion  o f the 
electrical resistance to norm al values, bu t exposure to 
w ater o f  7° again increases the  restitu tion  period. I t  
w ould seem th a t daily exposure produces an  ad ap ta 
tion  to  cold. c. J. G.
537.363 : 576.8.098 250

Studies on the microcataphoresis of anim al parasites. 
Senekjie, H . A ., a n d Scott, L. C. Proc. Soc. Exp. 
Biol., N .Y ., 51, pp. 174-175, O ct., 1942—T he know 
ledge o f  the charge o f  the organism  is im portan t in 
devising m ethods fo r its destruction  in vivo and  in 
vitro. T he 5 P ro tozoa  and 6 N em atoda used in these 
studies a re  all negatively charged. Bacteria and 
Entamoeba histolytica  are bo th  negatively charged, 
and it is no t possible to  purify cultures o f  the latter 
by electrolytic m ethods. c . 3. G.
5 3 7 .3 9 :5 3 2 .6 4 :5 9 1 .1 1 1 .3  251

O n the influence of weak electric currents and elec
trically charged surfaces on blood coagulation. Sc h ü t z, 
F . J. Physiol., 101, pp . 27-35, June, 1942.—A  weak
d.c. was applied to  freshly draw n blood, using two 
electrodes 1 • 8 cm. ap art and a  neu tra l electrode a t the 
sam e distance from  either. The results obtained with 
different electrodes fall in to  3 groups, according as 
delay, inhibition o r  acceleration o f  b lood-clotting was 
observed on the two poles. T he sam e electrodes with 
sim ilar currents h ad  n o  obvious coagulating effect 
o n  proteins o f  heparinized blood. The clotting o f 
the b lood  where the  current passed th rough  is always 
delayed, w hatever delay o r acceleration o f  the clotting 
takes place on  o r a round  the different electrodes. 
Som e results were explained by observations o f the 
contact angles o f  blood on the two poles and led to 
experim ents which showed that, on  a  m etal surface 
previously used as cathode, blood clotting is accelera

ted, and is delayed on the same metal when previously 
used as anode. c .  j. g .
537.39 : 591.181 252 

Alteration o f frequency of pacemaker nerve cells by
imposed direct current. B ullock, T. H . Anat. Rec., 
84, pp. 468-469, Dec., 1942.—T he frequency o f  firing 
o f  nerve cells seems to  depend upon the d.c. field 
(electrotonic, som atic o r steady-state potential) im
posed upon  it. D irect evidence o f  a  change in 
frequency during passage o f  a  sm all constan t current 
is lacking, a lthough various effects o f  polarizing com 
plex nerve centres have been described (brain-wave 
am plitude changes, anaesthesia, excitability changes). 
Polarization o f  the cardiac ganglion o f  Limulus 
results in an  abrup t, m aintained reversible increase 
in frequency o f  heart-beat and changes in wave form 
and duration  o f  the electrocardiogram . The effect is 
exerted on  the ganglion. I f  there arc potential pace
m aker cells orientated  in all directions, and if  o rienta
tion  o f  the d.c. w ith resp. to  the nerve cell determ ines 
frequency o f  discharge, any im posed current would 
find som e cell properly orientated  fo r acceleration. I f  
the m agnitude o f  the d.c. determines frequency regard
less o f m acroscopic o r axial orientation , it w ould no t 
be expected that a  decreased ra te  w ould be obtained 
by im posing current. W ave form  and  o th er changes 
can  be interpreted in term s o f  a ltered patte rn  o f  firing 
o f  low er-order neurons, shift o f  pacem aker and effects 
o f  the d.c. on  frequency o f  firing w ithin each burst.

c .  J. g -

537.39 : 591.181 253 
The relation between the physical properties o f

electric currents and their electronarcotic action. 
v a n H arreveld, A ., Plesset, M .S .,  a n d W iersma, 
C. A. G . Arner. J. Physiol., 137, pp. 39-46, Aug.,
1942.—T he effects o f  pulse currents o f  various pulse 
durations and  frequencies, a.c. o f  various frequencies, 
and d.c., arc com pared. A n attem pt is m ade to  
determ ine which o f  the several possible effects o f  
electric curren t on  the central nervous system is the 
cause o f  electronarcoses. M ethods and ap p ara tu s 
a re  described. c .  J. g .
537.525.2 =  3 254 

On the theory of cathode sputtering. Seeliger, R .
Z . Phys., 119, 7 -8 , pp. 482^192, 1942.— Deals w ith the 
m otion o f  the prim ary  atom s sputtered from  a  glow- 
discharge cathode, and discusses the  experim ental 
m ethods used. h . g . s.
537.525.2 =  3 255 

Cathodic sputtering with oblique impact o f the ions.
Fetz, H . Z . Phys., 119, 9-10, pp. 590-601, 1942.— 
The sputtering o f  fine M o wires, even w ith large mean 
free paths in the gas, increases strongly with decreasing 
wire thickness. The essential cause is the obliquity 
o f  im pact o f  the ions on the surface o f  the wire. The 
experim ental verification and  the m ethod used [Abstr. 
727 (1923)] are  described. h . g . s.
537.525.8 256 

Active nitrogen and N 2+  (XO ions. M itra, S. K.
Nature, Lond., 154, pp. 212-213, Aug. 12, 1944.— [See 
A bstr. 2121 (1942)].

537.525.8 -  257
Variations in the after-glow brightness o f  active

nitrogen under varied experim ental conditions. M rrR A ...
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S. K . Nature, Loud., 154, pp. 576-577, Nov. 4, 1944. 
— (See A bstr. 2826 (1943) and 256 (1945)].

537.529 : 621.3.015.5 : 537.226 see Abstr. 233

537.531 : 535.338 258
Structure in the short-wavelength limit o f the con

tinuous X-ray spectrum. O hlin, P. A rk. M at. A str. 
Fys., 29A, 1, N o. 3, 10 pp., 1943.—The structure  was 
investigated by the m ethod o f  isochrom ats, i.e. fo r a  
given wavelength, the lowest voltage a t which rad ia
tion  o f  this wavelength occurs was determ ined. A 
spectrom eter w ith curved crystal and a Geiger counter 
■specially sensitive to  soft X-rays were used. T he iso
chrom ats were recorded with two kinds o f  crystals, 
calcite and  topaz, and for anticathodcs and cathodes 
o f  various m aterials [Abstr. 89 (1945)]. The wave
lengths were those o f  T iX aj and CrXaj which corre
spond to  threshold voltages o f  4 510V  and 54 1 0  V 
respectively. T he results are that the structure is 
independent o f  the wavelength w ithin the wavelength 
region investigated, 2 285-3 352 X .U ., and  different 
anticathodcs give rise to isochrom ats which arc 
roughly the sam e in shape. T o investigate the fine 
structure  m ore closely, m ore sensitive m ethods o f 
m easurem ent are necessary. l. s. g .
537.531 : 535.34 259 

Air absorption corrections for soft X-rays. Ed d Y,
C. E ., a n d Fa rr a n t, J. L. Brit. J. Radiol., 18, 
pp. 278-279, Sept., 1944.—Various m ethods o f 
m easurem ent a re  discussed, and the use o f  a cylinder, 
w ithin which the a ir pressure can  be varied, is 
recom m ended. D etails o f  apparatus, w ith curves 
relating the correction necessary (fbr various voltages 

■of tube excitation) with the half-layer value, are 
illustrated  for beam s varying in half-layer value from  
0-5  to  6 ’0 mm. Al. b. j. l.
[537.531.9 +  539.164.94 +  539.166.94] :

576.8.095.14 260
The inactivation o f plant viruses by radiations.

II . The relation between inactivation dose and size of 
virus. L ea, D . E ., a n d Smith, K . M . Parasitology, 
34, pp. 227-237, July, 1942.— Experim ents a re  de
scribed on the inactivation by y-rays, X-rays and 
a -ray s on 5 p lan t viruses. The inactivation  curves 
appear to  be exponential and the inactivation doses 
increase in the o rder y-rays, X -rays (1 -5 Â  and 
8-3 Â), and a-rays. A  theory is given, explaining 
these results and correlating the inactivation dose 
with the  virus size. Estim ates o f  the sizes o f  the 
viruses obtained from  the  rad iation  cxpts. lie w ithin 
the range o f  the  sizes given by o ther m ethods, bu t are 
som ew hat low er than  the m ost p robable  sizes. 
Possible explanations o f  the discrepancy, which are 
discussed, are  (a) the virus particle is no t the m ole
cule, in the sense o f  the sm allest infective unit, o r 
lb) certain  structural changes in the virus molecule 
produced by the rad iation  m ay still leave it infective. 
Some o f  these m ay be m utations. c . j. g .
537.531.9 : 576.33 261

X -ray sensitivity changes in nieiotic chromosomes 
and the nucleic acid cycle. Sp a r r o w, A . H . Proc. 
N at. Acad. Sci., Wash., 30, pp. 147-154, July, 1944.— 
Using th e  num ber o f  chrom osom e aberra tions as a 
m easure o f  sensitivity it was found th a t sensitivity is 
low in early m eiotic prophase. Pachytene is .twice as

sensitive, m etaphase 6 and anaphase 9 tim es as sensi
tive as early m eiotic prophase. T he sensitivity o f 
post-m eiotic resting nuclei is approx. th a t o f  early 
m eiotic prophasc. Radio-sensitivity can be corre
lated  with nucleic acid m etabolism . N on-random  
breaks in heterochrom atic regions m ay be associated 
w ith a  difference in the am ount o f  desoxyribose nucleic 
acid in such regions as com pared with the adjoining 
euchrom atic chrom atin . T he relationship o f  tum our 
radiosensitivity to  nucleic acid content is discussed.
537.531.9 : 581.03 262

The effect o f ionizing radiations on the broad bean 
root. V I. G ray, L. H ., a n d R ead, J. Brit. J. 
Radiol., 17, pp. 271-273, Sept., 1944.— [See A bstr. 1693 
(1943)]. Bean roots were exposed in succession to 
2 ionizing radiations, cither to  y-rays and  neutrons 
o r to X-rays and a-particles. In  the case o f  the latter 
pa ir o f  radiations, slightly m ore than  */2 a  niean - 
lethal dose o f  each rad ia tion  had to  be given in  o rder 
to kill ' / 2 the roots, independently o f  the o rder in 
which the irrad iations were given. T he prim ary  
cellular injury responsible fo r the death  o f  the ro o t is 
the sam e whichever o f  the  4  radia tions is used, so that 
the large differences between the m ean lethal dose for 
X -rays and y-rays on the one hand , and  neu trons and 
a-partic lcs on  the other, m ust be ascribed to a  differ
ence in  the efficiency o f  these radiations in bringing 
ab o u t the prim ary injury.
537.533.72 263 

The computation o f electron trajectories in axially
symmetric fields. G o d d a r d, L. S. Proc. Phys. Soc., 
Loud., 56, pp. 372-378, N ov., 1944.— Existing m ethods 
fo r calculating electron pa ths are discussed and some 
factors lim iting their accuracy and  general application 
are poin ted  out. A  new m ethod, which overcom es 
these difficulties, is proposed. The equations o f  
m otion  are  in tegrated num erically in  a  m ost direct 
m anner, and a t each stage the accuracy m ay be 
checked by using the energy equation. The m ethod 
m ay be used in a  com bined electric and m agnetic 
field, and it is no t lim ited to  paraxial rays o r to  rays 
which are  initially parallel to  the axis. T he necessary 
com putations m ay be carried ou t rapidly with the aid 
o f  a com puting m achine.
537.533.72 264 

E lcctron-ray tracing through m agnetic lenses.
G o d d a r d, L. S., a n d K lemperer, O. Proc. Phys. 
Soc., Lond., 56, pp. 378-396, Nov., 1944.—A  new 
num erical m ethod is presented for com puting electron 
paths through m agnetic lenses. The process is direct 
and accurate and  is no t confined to  paraxial rays, no r 
necessarily to rays th a t are initially non-skew. There 
is direct con tro l over the erro r, since the energy 
equation  m ay be checked a t any stage. T he m ethod 
agrees well w ith experim ent and has been used to 
determ ine the spherical aberra tion  curve.
537.533.72 : 539.163 : 621.385.833 265 

Theory* design, and applications o f a short-magnetic-
lens electron spectrometer. D eutsch, M ., E lliott,
L. G ., a n d E vans, R . D . Rev. Sci. lustrum ., 15, 
pp. 178-195, July, 1944.—The lens is w ound o f 
300 lb. o f  C u wire and does n o t utilize iron. Its  focal 
length fo r transm itted  electrons can be varied from  
25 to  5 0cm . and the m agnification from  0 -5  to  2. 
C ircular sources varying in dia. from  0 -4  to  1 - 6 cm.
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are  used and the solid angle subtended a t the source is 
varied between 0-025 and  0-1 steradian . The half
m ax. w idth o f  the transm itted  d istribution  is 0 017 to  
0 -06  o f  the m om entum  o f  the focused electrons. ' The 
spectrom eter was applied to  studies o f  radioactive 
disintegration. A ppropriate  techniques are described 
fo r  the m easurem ent o f  d iscrete and continuous /J-ray 
spectra, o f  coincidences o f  focused electrons with 
o ther radiations, and  o f  y - ray energies through 
secondary electron spectra. A  special baffle system 
allows the separation  o f  negatrons and  positrons.

537.533.74 266
The penetration o f high-energy electrons through 

foils. C h a o, K . T. Sci. Rec., Acad. Sinica, 1, 1-2, 
pp. 129-131, Aug., 1942.— Electrons with various 
incident energies up  to  7 eM V  penetrate foils o f  C 
(thickness =  / =  0 -5  cm.), A1 (i =  0-0355 cm.), m ica 
(r =  0-05 cm.), P t (f =  0-0004 cm.), P b  (/ =  0-0038 
cm., 0-006 cm. and 0-05 cm ., respectively) and the 
transm itted  intensities for the electron energies are 
m easured by an  experim ental m ethod [Abstr. 2629 
(1939)] and calculated theoretically [Abstr. 2597 
(1938)]. T he results a re  com pared and  it is found 
th a t in the case o f  Pb, P t and m ica, the  experim ental 
d a ta  a re  in good agreem ent with the theory, while in 
the  case o f  C  and A1 the experim ental values are  lower 
than  the theoretical. l. s. g .
537.568 : 537.581 267

The electron affinity o f bromine and a  study of its 
decomposition on hot tungsten. D oty, P. M., a n d 
M ayer, J. E . J. Chem. Phys., 12, pp. 323-328, Aug., 
1944.—T he electron affinity o f  B r was m easured by 
determ ining the ra tio  o f  ions to  electrons leaving a 
ho t tungsten surface in contact with B r gas a t  low 
pressure. T he value obtained is (80-5 ± 0 - 4 )  kcal./ 
m ole. T he m easurem ents, which extend over a  range 
o f  700 deg. in tem perature and 80-fold in pressure, 
show  no trend in the electron affinity and dem onstrate 
th a t the decom position o f  B r under these conditions is 
a  first-order reaction. T he assum ption o f  un it accom 
m odation  coeff. is show n to be correct. [See A bstr. 
929 (1935), 1130 (1943)].

537.581 : 537.568 see Abstr. 267

537.591.15 268
Cloud-chamber photographs of penetrating showers. 

R ochester, G . D. Nature, Loud., 154, p . 399, 
Sept. 23, 1944.
537 .591 .2 :551 .594  269

The energy spectrum of electrons in the atmosphere 
arising from the disintegration of mesotrons. Stan
t o n, H . E. Phys. Rev., 66, pp. 48-56, Aug. 1 and  15, 
1944.—The energy spectrum  o f  electrons a t the alti
tude o f  14 618 ft. originating from  the decay o f 
m esotrons is calculated by m eans o f  the cascade theory 
o f  showers. I t  is assum ed th a t the m esotron decays 
in to  a  neu trino  and an  electron, which are em itted 
w ith  equal probability  in all directions in the reference 
fram e o f  the m esotron. T he diffusion .equations for 
th e  showers are derived with the boundary conditions 
th a t there are  no incom ing electrons o r  photons. By 
approxim ations sim ilar to  those used in the shower 
theory, it is possible to calculate the electron spectrum  
in  the lower atm osphere, provided the m esotron spec
tru m  is known. If we assum e a  m esotron spectrum

in accordance with experim ent, the theoretical calcu
lations for the electron spectrum  can  be com pared 
w ith new  observations on  the intensity o f  the soft 
com ponent fo r energies higher th an  5 x  107 cV. 
T he calculations agree with experim ental results 
'(H all and Hazen).
537.591.3 270

Banded meson spectrum and the Rossi second 
maximum. Sarabhai, V. Nature, Land., 154,/). 365, 
Sept. 16, 1944.
537.591.5 271

Production of single mesotrons by non-ionizing 
radiation a t altitudes o f 10 600 ft. and 14 200 ft.
T abin, J. Phys. Rev., 66, pp. 86-91, Aug. 1 and  15, 
1944.—The production  o f  single m esotrons in various 
m aterials was studied by m eans o f  an  apparatus 
consisting o f  46 G -M  counters arranged in 10 
different 3-, 4- and  5-fold coincidence sets. The 
producing layers consisted o f  different thicknesses o f  
paraffin, iron  and  lead. T he results indicate that 
pho tons arc the m ost probable agent fo r the produc
tion  o f  the single m esotrons. The cross-section for 
the m esotron production  is calculated fo r the various 
producing m aterials.
537.591.8 : 517.948.34 see Abstr. 67
538.11:537.211 272

Coulomb’s law and the dielectric constant. M u r 
d o c k , C. C. Amer. J . Phys., 12, pp. 201-203, Aug., 
1944.— In 1933 W ilberforce [Abstr. 1639 (1933)] drew 
atten tion  to the fact th a t the insertion o f  p. in to  the 
denom inator o f  the equation  for C oulom b’s law o f 
m agnetostatics was wrong. Follow ing 1935, exam ina
tion  o f  38 textbooks dealing w ith m agnetostatics dis
closes th a t 21 repeat the e rro r, especially those m ost 
recently issued. W ilberforce’s conclusions art? ju sti
fied and  it is suggested th a t the  a tten tion  o f  physics 
teachers should be draw n to the  m atter. g . f. f.
5 38 .11 :621 .318  273

M agnetism in theory and practice. Stoner, E. C . '  
J. Instn Elect. Engrs, 91, Part I, pp. 340-349, Sept., 
1944.— Kelvin Lecture. [Abstr. 116 B (1945)].

538.114:621.3 .013 274
The magnetization of polycrystallinc iron and iron- 

silicon alloys. R icher, G . C. J. Iron S teel Inst., 
50 pp., Sept., 1944. Advance copy.— [Abstr. 27 B 
(1945)].
538.2 : 669.14 275

Relationship between coercive force and carbon 
content o f  plain carbon steels. T ai, L. C. Nature, 
Lond., 154, p . 338,S ep t.  9, 1944.

538.214 : 541.128.3 ' 276
M agnetic studies o f  chromium oxide catalysts. 

T urkevich, J . J. Chem. Phys., 12, pp. 345-346, Aug., 
1944.—The susceptibility o f  active Cr2C>3 gel and 
glowed inactive C r2C>3 was m easured from  liquid-air 
tem p, to  444°C. and no  difference in m agnetic be
haviour was noted. A ctivated adsorp tion  o f  H  does 
no t affect the susceptibility o f  the active gel catalyst. 
The in teraction  o f  chrom ic n itra te  w ith N H 3, filtra
tion  and  drying, results in a  chrom ium  oxide in ter
m ediate in oxygen con ten t to  C r20 3 and CrC>3. R e
vivification o f  the catalyst by oxygen treatm ent results 
in a  sim ilar chrom ium  oxide.
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538.214 : 552.64 277
The magnetic behaviour o f  a  tcktite. Si g a m o n y, A. 

Proc. Indian Acad. Sci. A , 20, pp. 15-17, July, 1944.— 
A  sam ple o f  tektite  from  the island o f  B illiton had 
sp . gr. 2-448, susceptibility 7-78 x  10- 6  per g. a t  „ 
25 °C. an d  was m agnetically isotropic. F ro m  the 
susceptibility, the estim ated FeO  content is 5-8%  in 
agreem ent with the know n structure and com position 
of tektites. w. r . a .
538.67 278 

Test for change of pole strength of permanent magnet.
G o l d m a n , J. E. Phys. R ev., 66, p . 94, Aug. 1 and  15, 
1944.—T he au th o r has carried ou t experim ental tests, 
details o f  which are given, o f  E hrenhaft’s report o f 
an  approxim ately 10% loss o f  streng th  o f  a  perm anent 
m agnet when acidulated w ater is placed between the 
poles o f  the m agnet in con tact w ith the  pole faces and 
allow ed to  rem ain so fo r a  period o f  time. The 
accuracy o f  the  repeat experim ents was w ithin 1%, 
and two sets were carried ou t w ith 4%  and  12% sul
phuric acid respectively, wherein the m agnet poles 
were exposed to  the m agnetolytic action o f  the acid 
fo r 18 and 60 hr. respectively. In  bo th  cases the 
field o f  the m agnet was found to  be identical with the 
values obtained a t the beginning o f  the experim ents.

H. H. HO.
538.67 279 

Effect o f iron tube on its magnetizing field. L in ,
S. T . Phys. Rev., 66, pp. 57-65, Aug. 1 and  15, 
1944.—W hen an iron  tube is m agnetized along its 
length in a  uniform  field, the intensities inside as well 
as outside the tube are  reduced by am ounts which 
depend upon the intensity o f  m agnetization. This is 
also true  fo r the field outside an  iron  rod . F ro m  the 
d istribu tion  o f  the  intensities o f  m agnetization along 
the  tube, which are  experim entally determ ined, the 
am ounts o f  reduction  o f  the m agnetic fields m ay be 
calculated by applying W urschm idt’s theory o f  the 
dem agnetizing factor. T he theoretical values agree 
w ith experiments.
538.69 280 

M agnetic ions. H o pper , V. D . Phys. Rev., 66,
pp. 93-94, Aug. 1 and  15, 1944.— E hrenhaft’s claim  
to have established the existence o f  m agnetic ions 
[ibid. 51, p. 659, 1940] is p u t to  experim ental test by 
a  m odification o f  the  appara tus [Abstr. 2168 (1941)] 
in the determ ination  o f  the  electronic charge, a ho ri
zontal m agnetic field being substitu ted  fo r the electric 
field. T housands o f  nickel particles have been ob
served, m any being in  the  field o f  view a t the  one 
time, bu t no  particle has been detected m oving in 
such a  m anner as to verify the m agnetic ion hypo
thesis. In  the centre o f  the m agnetic field all particles 
fell vertically, and  on c ither side o f  the central line 
particles e ither rem ained undeflected o r  deflected 
tow ards the nearer pole; no  particles crossed the centre 
o f  the  field. T he experim ents were repeated  w ith iron  
and rouge particles b u t w ith the  sam e negative results. 
T he possible explanation o f  E hrenhaft’s results is th a t 
the particles he  observed were electrically charged and 
were acted on  by som e stray  electric field such as that 
produced between the coils o f  the electrom agnet.

H. H. HO.
538.69 . '  281

T he magnetic current. Ehrenhaft, F . Nature,

Land., 154, pp. 426^127, Sept. 30, 1944.—V ertical 
m agnetic and electric fields are described which perm it 
m easurem ents o f  forces on  particles dow n to- 
8 x  10-11  dynes by com paring  them  w ith the gravi
tational force exerted upon  the single particle. T h e  
essential facts proving the  existence o f  the m agnetic 
curren t are stated to  be the  following: (1) P o la r  
m ovem ent o f  single particles to the n o rth  o r  to  th e  
sou th  in  a  hom ogeneous m agnetic field in gases, 
reversing their d irection w ith the reversal o f  the field, 
their velocity depending o n  the field strength. (2) T h e  
observation o f  m agnetophotophoresis. (3) T he m ag- 
netolysis o f  water, which proves th a t m agnetism  is. 
polar. (4) T he loss o f  pole strength  by the perm anent 
m agnets during the m agnetolytic processes, which is- 
the counterpart o f  the loss in pole-strength o f  V olta’s 
pile during electrolysis. (5) T he observation o f  an  
electric vortex a round  the iro n  wire connecting the two 
poles o f  an  electrom agnet o r  a  perm anent m agnet in 
a  surrounding liquid bearing electrostatic charges; this, 
is the  coun terpart to  the  m agnetic vortex around  
the wire connecting the two poles o f  V olta’s pile.. 
(6) Particles can carry  sim ultaneously electric and 
m agnetic charges. (7) A  p o lar m ovem ent in  the- 
geom agnetic field alone sim ultaneously w ith the n o rth  
and sou th  m ovem ents o f  m icroscopic particles of 
nickel o r iron  in  gases a t atm ospheric pressure, when 
they are irradiated  by light. T he au th o r also claims 
that there  is no  doub t ab o u t the  validity o f  m easure
m ents o f  sm aller charges th an  the electronic charge.

h . h . h o .
538.69 282

Gases evolved by magnetized iron in sulphuric acid. 
H o f f ,  R . L „  N a u g h to n , J. J., S m o lu c h o w sk i, R ., 
a n d  U h l ig ,  H . H . Phys.- R ev., 66, p. 92, Aug. 1 a n d  
15, 1944.

539.13 283
D extran  and levan molecules studied with the elec

tron microscope. In g e l m a n, B., a n d Siegbahn, K. 
Nature, Lond., 154, pp. 237, Aug. 19, 1944.

539.133 2 8 4  
The dipole moment and structure o f trioxane.

Maryott, A . A ., and Acree, S. F . J. Res. N at. 
Bur. Stand., Wash., 33, pp. 7 0 -7 4 , July, 1944.— T ri
oxane is a  solid polym er o f  form aldehyde resem bling 
dioxane in its chemical properties. T he m olecule can 
possibly exist in  two spacially different form s resem b
ling a chair and  a  cradle, fo r which the  theoretical 
dipole m om ents a re  2 -3  and  0 -6  x  10-1 8  respectively. 
T he experim ental value in benzene was found  to be 
2-1 8  X 10“ 18esu. It is concluded th a t ordinary  
trioxane is largely in the chair form , possibly in  
equilibrium  w ith a  small am oun t o f  the cradle form . 
T his cyclic ether w ould therefore besuitable fo r m ixing 
w ith non-polar solvents to study the effect o f  increased 
po larity  on  the activities an d  absorption  spectra o f  
indicators.
539.133 : 532.133 : 541.68 =  3 see Abstr. 375

539.133 : 541157 see Abstr. 372

539.152.1 285
Vector-pseudovector meson theory. E riksson,

H . A . S. A rk . M at. Astr. Fys., 29A, 2, No. 10, 11 pp.,
1943.-—Som e properties o f  the }6  com ponents o f  an  
u n d o r are  no ted  and the field equations are w ritten

32



539.152.1 MOLECULES AND ATOMS. RADIOACTIVITY 539.16.08

in  sp inor and  tensor form . These apply to  all 4 types 
o f  fields, vector-, scalar-, pseudovector- and pseudo
sca lar m eson fields. A  restriction is then  m ade to  
the  case where the un d o r is sym m etric in  its non
m ixed com ponents (this m ay be regarded as a  lim iting 
case) and a  vector-pseudovector theory is obtained in 
this way. T he theory is applied to the static inter
action  between nuclear particles and it is show n that 
th e  dipole term  in this interaction may be removed 
in a  m ore natural way in the vector-pseudovector 
theory  than  in the vector-pseudoscalar theory.

L. S. G.
539.152.1 286 

The divergence difficulty o f quantized field theories.
Peng, H . W. Nature, Land., 154, pp. 544-545, 
O ct. 28, 1944.— [See A bstr. 1017 (1944)].

539.152.1 : 530.145.63 see Abstr. 93

539.152.1 : 539.165.2 see Abstr. 295

539.155.2 287 
T he radioactivity o f potassium from human sources.'

F e n n, W. O:, B ale, W . F ., a n d M ullins, L. J. J. 
Gen. Physiol., 25, pp. 345-353, Jan., 1942.—D ata  
accum ulated  over several years and here recorded 
an d  discussed indicates th a t the radioactive isotope 
K 40 is probably 1 o r 2% less ab u n d an t in hum an K  
th an  in th a t from  com m ercial sources. c . j. g .

539 .155 .2 :539 .172 .4  288
On neutron-induced activities in aluminium. E k-

l u n d, S., a n d  H ole, N . A rk . M at. Astr. Fys., 29A, 
4, No. 26, 16 pp., 1943.—The half-lives and energy 
spectra  o f  28A1 and 27Mg are  studied by m eans o f  the 
following reactions, caused by the irrad iation  o f  A1 
with neu trons: J3AI - f  ¿« =  ^ A l  +  y , | jA l  +  ¿n 

=  ?2M g  +  1P, 13AI +  gti =  [ |N a  +  j  a. The neutrons 
were produced by irradiating  metallic Be with 50 /¡A  
deu terons o f  an  energy approx. 6 eM V. The m ethod 
an d  appara tus fo r m aking the m easurem ents are  fully 
described. T he ^-spectra were studied by m eans o f 
a  cloud cham ber filled w ith a ir a t l-3 0 k g ./cm .2  and 
a  m ixture o f  equal parts o f  ethyl alcohol and H 20 . 
T h e  m agnetic field fo r deflection was produced by a  
p a ir o f  H elm holtz coils, and had  an  average value o f 
530 gauss. T he y-spcctra were also studied and the 
results are:

2«A1 «Mg
H alf-life min. 2-30 ±  0-03 9-58 ± 0 1 0
E ft m ax. eM V 2-98 ± 0 - 1 8  1-77 ± 0 0 9
E y . eM V  2-05 ± 0 - 1 5  1-05 ± 0  08

F rom  the m easurem ents, no indication is found that 
th e  /?- o r y-spectra are complex. Assum ing a  single 
line, the masses o f  28A1 and 27M g  were calculated. 
W ith  28si =  27-98723 the value fo r 28A1 is 27-99263 
a n d  with 27A1 =  26-99069; the value fo r 27M g is 
26-99372. L. s. g .
539.16.08 289

A scale-of-N counter and the sensitiveness towards 
light o f  a Geiger-M iiller tube. B ergstrand, E. A rk. 
M a t. A str. Fys., 29A, 4, N o. 31, 7 pp., 1943.—A 
description is given o f  the circuit and  m ode o f  opera
tion  o f  a  simple valve scale fo r recording impulses 
from  a  G -M  tube. Only 5 valves are used. Valves 
I  and  II  are 6C6g pentodes which am plify the pulses,

Valve I I I  is a  6J5g and Valve IV a  6G 6g rectifier, while 
Valve V  is an  885 thyratron . Experim ents regarding 
the sensitivity (s) o f  the G -M  tube tow ards light are 
described and s  increases by working the tube a t h.f. 
A t 2 x  105 im pulses/m in. a  max. was reached after 
10 m in. A dsorp tion  o f  the gases present on  the 
cathode surface seem to  account fo r the phenom enon. 
[See A bstr. 1111 (1939)].  ̂ l. s. g .
539.16.08 '  290

Reduction o f the natural insensitive time in G -M
counters. Simpson, J. A ., Jr. Phys. Rev., 66, pp. 39- 
47, Aug. 1 and  15, 1944.—The lim itation o n  the G -M  
counter insensitive tim e which is imposed by the 
presence o f  the pos. ion space charge is reduced 
by collecting the pos. ions on  the counter centre wire 
instead  o f  a t the ou ter cylinder. The electronic 
circuit which carries ou t this process is described in 
detail. A  reduction by ano ther order o f  m agnitude 
in the insensitive time o r an  insensitive tim e o f  about 
2 X 10- 5  sec. is obtained with no indication that the 
lim it o f  the new m ethod has been reached. The 
general properties o f  an  inverse counter are  discussed. 
T he m echanism  o f  this m ode o f  counter operation is 
explained w ith considerable evidence indicating the 
presence o f  3 distinct ion-collcction regions fo r the 
neg. centre wire. A  stable circuit useful as a research 
tool has been devised fo r use with a  large variety o f 
counters.
539.16.08 =  690 291 

On the use o f  a  m ultivibrator as a  Geiger-M iiller
counter ex ternal quenching circuit. C hagas, C., G o n
salves, J. M ., a n d M a c h a d o, A. L. Rev. Brasil. 
Biol., 4, pp. 123-124, April, 1944.—In  experiments 
w ith radio-isotopes, a  special feature was the use o f  
a  m ultiv ibrator external quenching circuit which is 
illustrated. T he pow er supply used was a pentode 
neon-lam p-stabilizcd un it and  the counter was con
nected to the h .t. term inal through a dry battery  set. 
A t the beginning o f  any m easurem ent, the  starting 
po in t o f  the counting was adjusted by m eans o f  the 
pow er un it’s potentiom eter, and a  const, voltage rise 
in  accordance with the p lateau graph was added.

c. J. G.
539.16.08 : 531.72 : 533.15 =  3 292 

Determination o f surface and measurement o f diffu
sion by radioactive ra re  gases. I I I .  The process o f 
producing emanation from disperse systems. Con
clusions regarding the evaluation o f measurements of 
emanation power and the interpretation of results. 
Z imens, K. E. Z . phys. Chem., 192, pp. 1-55, July,
1943.— [See A bstr. 1991 (1943)]. The difficulties en
countered when applying the m ethod developed for 
the case o f  a  single grain to  the case o f  disperse 
systems are  discussed. In  o rder to  explain dis
crepancies between results obtained with 2 different 
kinds o f  em anation , the recoil is separated into a 
direct and  an  indirect com ponent. T he tem perature 
behaviour o f  the  em anation  pow er is discussed under 
consideration o f  this new conception. T he results 
o f  the determ ination  o f  surface according to  the 
present m ethod are surveyed and  com pared w ith 
those o f  o th er m ethods. T he diffusion com ponent 
o f  em anation power, and  its tem perature  dependence, 
is discussed and  rem arks are  m ade on the m easure
m ent o f  gas perm eability and gas diffusion th rough

33



539.16.08 RADIOACTIVITY. NEUTRONS. MOLECULAR SYSTEMS 539.215

pores, w ith radioactive ra re  gases. Som e em anation- 
pow er/tem peraturc curves are given fo r the reaction 
F e20 3  Fe30 4 under different oxygen pressures.
These curves a re  a good exam ple o f  the “ po in t effect” 

. which m anifests itself by a  poin ted  max. in these 
curves. r . n .
539.16.08 : 531.72 : 533.15 =  3 293

A rem ark on the article by K. E. Zim ens: D eter
mination of surface and measurement of diffusion by 
radioactive rare gases. Jagitsch, R. Z . phys. Chem., 
192, pp. 56-59, July, 1943.— Some critical rem arks 
are m ade concerning the evaluation o f  the em anation- 
pow er/tem perature curves [Abstr. 1991 (1943), 292 
(1945)] in connection with their theoretical founda
tion  [Abstr. 1445 (1939)]. T he m echanism  o f  the 
m igration o f  em anation  is n o t sufficiently elucidated 
to  allow  o f  a  quan titative  application  o f  the m ethod.

R. N.
539.163 : 621.385.833 : 537.533.72 see Abstr. 265
[539.164.94 +  539.166.94 +  537.531.9] :

576.8.095.14 see Abstr. 260
539.165.2 294

Analysis o f beta-disintegration data. I .  The S a r
gent curves and Ferm i and K .U. theories o f beta- 
radioactivity. W a n g , C. S., a n d C h a n g, W. Y. 
Sci. Rec., Acad. Sinica, 1, 1-2, pp. 98—103, Aug., 
1942.—The Sargent curves are plotted for a  num ber 
o f  /3-cmitters, and it is found th a t the radioactive 
elem ents group themselves m ore closely in to  Sargent 
curves when the positive an d  negative em itters are 
p lotted separately. A  com parison is m ade w ith the 
Ferm i theory and the K onopinski and Uhlenbeck 
theory [Abstr. 3410 (1935), 929 (1944)] o f  ¿¡-decay, 
calculations being m ade o f  |M |2/ r 0 fo r each element, 
where M  is the m atrix  elem ent o f  the  heavy particle 
and tq  is the universal decay time. T he values o f  
|A/]2/ t 0 fall in to  groups o f  different orders o f  m agni
tude, namely 10—24, 10~ 7® and 10~ 28o r  10—25, 10—27 
and 10-2 9 , according to w hether Ferm i’s o r K .U .’s 
form  o f  interaction is taken. The classification o f 
[M j2/ r 0 is satisfactory and there is good agreem ent 
between theory and experim ent. l. s. g .
539.165.2 : 539.152.1 295

Analysis of beta-disintegration data. I I .  The proba
bility o f  beta-disintegration and the complexity o f the 
atom ic nuclei. C h a n g, W . Y ., a n d W a n g , C. S. 
Sci. Rec., Acad. Sinica, 1, 1-2, pp. 103-108, Aug., 
1942.—T he values o f  r 0 and |A/ | 2 [see A bstr. 294 
(1945)] fo r He® are calculated, the latter being com 
pared with th a t o f  G ronblom  [Abstr. 4279 (1939)]. 
The difference in \M \2 between positive and negative 
em itters is discussed and interpreted and the variation 
o f  \M |2 with Z , the atom ic num ber, is explained as 
due to  the greater rearrangem ent o f  the nuclear con
stituents after a  ¿¡-transition as Z  becom es larger. The 
effect o f  isotope num ber and o f a  nuclear C oulom b 
field in  the theory o f  beta-disintegration is studied and 
it is verified th a t the decay constants o f  positive 
em itters decreases w ith isotope num ber while th a t o f  
negative em itters increases w ith the  isotope num ber. 
The selection rules for different beta-transforrriations 
[Abstr. 3585 (1936)] a re  also studied. l. s. g .
[539.166.94 +  539.164.94 +  537.531.9]:

576.8.095.14 see Abstr. 260

539.172 : 541.141 296
Radiochemistry o f aqueous solutions. W eiss, J .  

Nature, Loud., 153, pp. 748-750 , June 17, 1944.—  
A llsopp’s conclusions [see A bstr. 1159 (1944)], th a t 
in gaseous systems there is a  great sim ilarity between 
radiochem ical and photochem ical processes and th a t 
their m echanism s are  essentially the same, a re  ex
tended to solutions, and it is show n th a t all the know n 
facts on  the radiochem istry o f  aq. solutions (im
portan t biologically) can be interpreted on the basis 
o f  know n photochem ical o r chem ical reactions in 
solution. Radiochem ical changes are discussed fo r 
H 20 ,  H 20 2,1  o r B r ions, ferrous salts, and eerie salts. 
Som e quantitative relations are derived from  the 
m echanism s proposed. n . m . b.
539.172.4 : 539.155.2 see Abstr. 288

539.185 : 621.384 297
A simple neutron generator using the D -D  process. 

E k l u n d , S. A rk. M at. Astr. Fys., 29A, No. 7, 12 
pp., 1943.—T he nuclear reaction \ D  +  \D  — \ l l e  

+  on +  2 . which yields strongly m ono-kinetic 
neutrons [Abstr. 881 (1941)] is the  basis o f  the 
m ethod o f  generation. D etails o f  the appara tus are  
given, including thé positive-ion source and the 
accelerating tube. T he m ethod o f  evacuation and th e  
precautions to  be taken are  discussed as well as th e  
m ethod for m easuring the ion current. As a m easure 
o f  the neutron ou tp u t it is noted  th a t a t 170kV  and  
300 p.A, a  neu tron  activity corresponding to  3 g. 
RaBe is obtained.. l. s. g.
539.185.9 : 576.8.095.14 298

The action of neutrons on bacteria. Spea r, F. G . 
Brit. J. Radiol., 17, pp. 348-351 , N ov., 1944.— Sus
pensions o f  B. mesentericus spores and o f  B. coli were 
exposed to  gradually increased doses o f  neutrons and  
the lethal dose observed. T he curve obtained by 
p lotting the p roportion  o f  surviving bacteria  as a  
function o f  dose was exponential in form . B. coli 
were m ore sensitive to neutron rad ia tion  than  the 
spores o f  B. mesentericus and in this respect the results 
resem ble those already obtained w ith y-rays, bu t 
differ from  them  in degree. T he ra tio  o f  the y-ray 
dose to  the neu tron  dose required to  produce a  50% 
lethal effect was 3 • 2 fo r B. coli and  5 -3  for spores o f
B. mesentericus.
539.214 : 517.946.9 see Abstr. 63

539.215 : 553.61 : 631.43 299  
Studies o f  clay particles with the electron micro

scope. I I I .  Hydrodynamic considerations in relation 
to shape of particles. K elley, O. J., a n d  Sh a w , B. T. 
Proc. So il Sci. Soc. Am er., 7, pp. 58-68 , 1942. Abstr. 
in E xp. Sta . Rec., 90, pp. 4 52-453 , April, 1944.—An 
equation  th a t determines the thickness o f  soil particles 
when the settling velocity and cross-sectional a rea  o f  
the particles a re  know n is presented. T he electron 
m icroscope is used to  determ ine the cross-sectional 
area. T he dickite had  a  m ean axial ra tio  o f  1 : 14-8  
fo r the  2 p - \ p  fraction  and 1 : 10 fo r 5 p - 2 p .  The 
m ean axial ra tio  fo r the 2 p - l p  fraction o f kaolin 
was 1 : 6 -7 . Q uartz  particles tend  to  be som ew hat 
th icker than  the  o th er m aterials studied. T he m ean 
axial ra tios were 1 : 3 -5  fo r the 5 p - 2 p  fraction, and 
1 : 3-1 fo r the 2 p - \ p  fraction. B entonite exhibited 
a  wide range o f  ratios. The m ean axial ra tio  o f
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the  5¡1-2n  fraction was 1 : 4-4, o f  the 2 p - \  p  frac
tion  1 : 7 ,  o f  the 0 - 5 p - 0 - 2 p  fraction 1 : 40, and 
o f  the O-2/t-O- 5/i fraction 1 : 54. The ratios for 
the larger fractions were large, those fo r the sm aller 
fractions extremely small. A mechanical analysis o f 
q uartz  gives, in general, a  size d istribution o f  prim ary 
particles. T he m echanical analysis o f  dickite came 
the nearest to  giving a  size d istribution o f prim ary 
particles o f  any o f  the  analyses m ade o f  the clay 
m aterials studied. T he larger particles o f  bentonite 
and kaolinite are, in general, aggregates o f  sm aller 
prim ary particles. D a ta  on  halloysite indicate th a t 
the fractionation  o f  rod-shaped particles on  the basis 
o f  settling velocity is no t accomplished with the sam e 
degree o f  accuracy as fractionation  o f  the disc-shaped 
particles. There is considerable overlapping from  
one fraction to  another. c. J. G.
539.217 : 539.4.019 : 676 300

Effect of estérification of pulp fibres upon strength 
properties, hygroscopicity, and hygroexpansivity of 
paper. H arrison, J. J . Paper Tr. J ., 119, TAPPI 
Sect., pp. 42-52, 1944.—The cellulose o f  rag  and wood 
pulps was m odified by partial acétylation, butyryla- 
tion and stearoylation, and  the effects on  the physical 
p roperties determ ined. Since bo th  the ra te  o f  
absorption  o f  water in  a  hum id atm osphere, and the 
change in  dimensions o f  the paper m ade from  the 
pulp with varying m oisture content, depend on the 
availability o f  free hydroxyl groups, they are con
siderably. reduced by such estérification, and to  
extents which increase w ith increases in the degree o f 
substitution and w ith the  length o f the acyl chain. 
W ith  the acetylated and  butyrylated pulp, and with 
fibres, a  fair p roportion  o f  the physical strength p ro 
perties is retained and substantial reductions in 
hygroscopicity and  hygroexpansivity occur when 
acetone o r  a  dilute em ulsion o f  benzene in  w ater is 
used in place o f  w ater as a  beating and sheet-form ing 
m edium ; unsuccessful results were obtained with 
stearoylated fibres. J. G.
539.217.3 301

Perm eability of keratin membranes. K ing, G. 
Nature, Loud., 154, pp. 575-576, N ov. 4, 1944.—A t 
w ater contents below 6% on the dry weight, the 
diffusion const, becom es extremely small in com 
parison with its value a t  h igher concentrations.
539.217.5 - 302

W ater-vapour permeability of sheet m aterials a t high 
tem perature and humidity. Tentative Standard 
T A P P I T464 m -44. Paper Tr. J ., 119, TA P P I Sect., 
pp. 35-38, 1944.—A  m odification o f  the ordinary 
gravim etric dish m ethod, involving the use o f  a  new 
type o f  dish, is described. T he fiat dish, sealed with 
the sam ple and containing CaCl2 o r anhydrous M g 
perchlorate, is weighed and exposed to  circulating air 
a t 100° ±  1°F. and (90 ±  2)% rel. hum idity, and re- 
weighed a t intervals. T he gain in weight is plotted 
against the time, and  if  the  slope o f  the resulting 
stra igh t line is such th a t x  mg. are gained in  y  h r., and 
the  exposed area  o f  paper is a cm .2, then the water- 
v apour perm eability is 240x ja y  g ./m .2/24 hr. T he re
producibility  is 20% o f  the m ean, o r 0 -2  g./m .2/24 hr., 
whichever is the larger. J. G.
539.24 : 532.13 : 676 303

Disintegration of cellulose. Steurer, E. Chem.

Tech., 16, pp. 1-3, 1943.— Electron-m icroscope obser
vation o f  w ood pulp after m illing in a  V ibratom  
oscillating mill reveals the smallest structural units, 
fibrils o f  m ean dia. 150 A , and o f  a length depending 
on the du ra tion  o f  milling. The lattice structure o f  
the X -ray d iagram  o f  cellulose d isappears on  m illing, 
bu t treatm ent with w ater restores the cellulose hydrate 
m odification. On milling, the viscosities o f  wood 
pulp, ram ie, cotton , m ethyl and  ethyl cellulose, cellu
lose acetate, polyvinyl alcohol, polyvinyl acetate and 
polystyrene all approach  a const, value after an  in itial 
drop. J. g ,
539.26 304 

The measurement o f X-ray wavelengths by the
powder method: CrK(i\ and MnAT/Jj. Lipson, H ., 
a n d R ogers, E. R . Phil. M ag., 35, pp. 544-549, 
Aug., 1944.—A n accurate value o f  the lattice para
m eter (p) o f  a  cubic m aterial (Si) was found in terms, 
o f  the wavelengths o f  CuXa and CoKa. radiations and 
the wavelengths o f  CrKpi and  MnA'/Ij were then 
found in term s o f  p. The values obtained a re  
(2 080-60 ± 0 - 0 1 ) Y  fo r C rKfa and  (1 906-31 ±  
0 -0 2 )Y  fo r MnK/3], a lthough in the last case th e  
value depends on  w hether the M n is plated o n  Cu 
o r on Co. A  reason for this variation is suggested. 
T he value o f  p  is found to  be (5-41964 ±  0 00005)kX  
a t 25°C. The pow der m ethod is described and its 
advantages noted. [See A bstr. 3545 (1935), 928 
(1941)]. l . s. G~
539.26 305 

Identification of the M ontmorillonitc group of mine
rals by X-rays. M acE w a n , D . M. C. Nature, 
Loud., 154, pp. 577-578, Nov. 4, 1944.
539.31 306 

A renaissance o f mechanical properties. V ivian,
A. C. Proc. Instn Meclt. Engrs, 151, 2, pp. 105-115, 
1944.—The m ethod o f  calculating stresses and strains 
on the original cross-section and length introduces 
errors in the case o f  ductile metals, and  is only o f  
general usefulness. T he true stress/strain  curve lies' 
between the nom inal compressive and tensile curves, 
and  the yield point is a  peculiarity o f  iron, steel a n d  
som e o th er m etals in  a  certain  condition  and is n o t 
characteristic o f  the  stress/strain curve. T he tru e  
source o f  m echanical properties lies in specific resists 
ance to a  load, specific deform ation under the lo a d , 
the loading ra te  and the tem perature. T he m echani
cal properties o f  a m etal can  be given in term s o f  
3 stress properties and 3 stra in  properties. In  th e  
Discussion, it was considered th a t test da ta  w ould 
have to  include m ore than  the au th o r’s 6 points, a n d  
it was to  be regretted th a t the vitally im portan t 
fatigue endurance test had  only been briefly referred  
to . T he clear d istinction m ade between np tch  sensi
tivity and toughness would be useful both to students 
and practical engineers. T he m odulus o f  plastic 
flow is akin  to  the w ork-hardening capacity. A nglo- 
Am erican co llaboration  m ight be opportune  fo r de
ciding on  standard  sym bols. G. E. a .
539.31 . 307

Poisson’s ratio  a t high tem peratures. E verett,
F . L ., a n d M iklowitz, J. J. Appl. Phys., 15,pp. 5 9 2 - 
598, Aug., 1944.—A  m eth o d  is given fo r obtain ing  the 
m odulus o f  elasticity in tension (£ )  and the sheer 
m odulus (G) from  a  sim ple test on  a  cantilever speci-
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m en subjected to com bined bending and twist. The 
Poisson’s ra tio  (v) a t various tem peratures from  am 
b ient to 1 000°F. is obtained fo r 5 com m on steels (the 
com positions a re  given) by m eans o f  the relation  
v +  1 =  E/2G. T he results a re  com pared w ith those 
ob tained  by o th er authors. l. s. g .
539.31 : 620.171 308 

The significance of tensile and other mechanical test
properties of metals. O ’N eill, H. Proc. Instn M ech. 
Engrs, 151, 2, pp. 116-146, 1944. Abridgm. in 
Engineering, 156, pp. 18-20, July 2; 38-40, July  9, 
and pp. 56-58, Ju ly  16, 1943.— [Abstr. 5 B  (1945)].
539.31 : 621.315.616 : 537.226 see Abstr. 234 
539.319 309

The lines o f principal stress in the plane problem of 
plasticity. A men t, W . S. Quart. Appl. M ath ., 1, 
pp . 278-279, Oct., 1943.—A  relation  is established 
between these lines and the lines o f  principal 
curvature  on certain  W eingartcn surfaces. l. s. g .
539 .32 :549 .211  310

Elastic constants o f diamond. B h a g a v a n t a m, S., 
a n d  B himasenachar, J. Nature, Lond., 154, p . 546, 
Oct. 28, 1944.
539.37 311 

On the deflection of anisotropic thin plates. M or-
kovin, V. Quart. Appl. M ath ., 1, pp. 116-129, 
July, 1943.—T he elastic m edium  considered is assum ed 
to  have a t each po in t a t least 1 p lane o f  elastic sym
m etry  parallel to  the neu tra l plane o f  the  plate. The 
deflection satisfies a  4 th-order partial differential 
equation ; which satisfies prescribed conditions a t  the 
boundary  C0 o f  the neutral surface o f  the  plate. A  
general m ethod o f  so lu tion  is indicated when C0 is 
an  analy tic  curve, and  a detailed solu tion  is given in 
th e  case o f  a  clam ped elliptic p late  w ith a  polynom ial 
loading function. l. s. g .
539.37 =  82 312 

Application o f the theory o f plastic deformation to
calculations of creep a t  high tem peratures. B elaiev,
H . M . Bull. Acad. Sci., U SSR  (D ep. Tech. Sci.), 
N o. 7, pp. 22-34, 1943.— A detailed m athem atical 
treatm ent o f  clastic and plastic deform ation in relation 
to  three typical exam ples indicates the possibility o f 
applying the theory o f  p lastic deform ation to  calcula
tions o f  creep in  m etal structures. E. r . a .
539.382 : 534.22 313

Young’s modulus o f elasticity o f fibres and films by 
sound-velocity measurements. B allou, J. W ., a n d 
Silverman, S. J. Acoust. Soc. Attier., 16, pp. 113—119, 
O ct., 1944.—A  m ethod is described and  the results 
o f  an  exploratory  study o f  the m odulus in various 
natural and synthetic fibres and films are given. The 
procedure involves m easuring the sound velocity and 
calculating the m odulus, using the p roper density 
value. T he m odulus so calculated is characteristic 
o f  a  dynamic, short-period m easurem ent, since a 
sound  frequency o f  approx. 10 kc/s was used. The 
range o f  m oduli found was from  1 x  1010 to 
50 x  1010 dynes/cm .2 C orrelations o f  m oduli w ith 
o th er physical properties are given.
539.385 : 532.51 : 517.945 see Abstr. 62
539.388.8 : 678 : 532.71 see Abstr. 138
539.389.4 : 536.413 see Abstr. 210

539.4.001.2 314
A contribution to the application of the theory of 

constant energy of deformation. M eldahl, A. 
Brown Boveri Rev., 30, p . 204, Ju ly-A ug ., 1943.—The 
3 principal stresses, represented by vectors 120° apart, 
are added vectorially to  give the  “ com parative 
stress” : cr  ̂ =  <rf +  +  ff3 — ffjcrj — o’2cr3 — °r3°'i-

w. w. c.
539.4.01 315 

An investigation of the technical cohesive strength of
metals. M cA d a m , D . J., J r . ,  a n d  M ebs, R. W . 
Amer. Inst. M in. M etallurg. Engrs, Tech. Publ. 
N o. 1615, 63 pp., 1943.—T he technical cohesive 
strength  (estim ated resistance to  fracture) can n o t 
be represented by a single stress value bu t comprises 
an  infinite num ber o f cohesion limits, each represent
ing a  specific stress com bination  a t fracture. Plastic 
extension causes a  continuous increase in the technical 
cohesive strength. T he lim iting yield stress decreases 
with increase in the volum e stress, the algebraic 
average o f  the 3 principal stresses. Tests have been 
m ade on  an  oxygen-free Cu, M onel m etal, 13-2 Cr-N i 
steel, a  0 2 %  C  steel (S.A.E. 1020), and a  0-04%  C  
steel, to  determ ine the influence o f  com binations o f  
principal stresses and o f  plastic extension on  the 
technical cohesion limit, u ltim ate stress, yield stress 
and ductility, the investigation including the  influence 
o f  no tch  depth, angle, and  ro o t radius, on  the  tensile 
properties. a . c . w .
539.4.01 316 

The technical cohesive strength and other mechanical
properties o f m etals a t  low tem peratures. M cA d a m ,
D . J., J r . ,  a n d M ebs, R . W . Proc. Amer. Soc. Test. 
M ater., 43, pp. 661-706, 1943.—T he paper discusses 
diagram s representing the technical cohesive strength  o f  
m etals a t room  tem peratu re  and a t low tem peratures. 
C om parison o f  these diagram s shows the influence o f 
low tem peratures on  the  form  o f  the d iagram  and 
gives a  basis fo r in terp reta tion  o f  the influence o f  low 
tem perature  on  the strength, ductility and to ta l w ork 
o f  notched and unnotched specimens. A  study was 
m ade o f  the quantitative  variation o f  the technical 
cohesive strength and o th er m echanical properties. 
T h is-variation  is studied with ref. to  the  usual scale 
o f  tem peratures, and  w ith ref. to a  scale o f  equal 
therm odynam ic efficiencies.

539.4.01 : 669 317 
The technical cohesive strength of some steels and

light alloys a t low tem peratures. M cA d a m , D. J., Jr., 
M ebs, R. W ., a n d G eil, G . W . Amer. Soc. Test. 
M ater., Prepr. N o. 27, 29 pp., 1943.—A n investigation 
was m ade o f  a  h igh-carbon steel, a  stainless steel, 
duralum in and M g alloys. T ension tests o f  notched 
and unnotched specimens were m ade a t room  tem 
perature  and a t selected low  tem peratures dow n to 
th a t o f  liquid air. D iagram s are  constructed to show 
the influence o f  no tch  depth, notch  angle, and ro o t 
radius on  strength and ductility. A  study is thus m ade 
o f  the influence o f  the ra tio  o f  rad ia l to axial stress on 
the technical cohesion lim it and the influence o f  plastic 
deform ation, heat treatm ent and tem perature, on  
technical cohesive strength. D iagram s are  included 
t<? show  the quantitative variation  o f  streng th  and  
ductility w ith tem perature.
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539.4 .011.25:620.172.2 318
Fracture: its energy distribution and specific energy. 

V ivian, A. C. Engineering, 157, pp. 421-424, June 2, 
1944.— [Abstr. 6 B (1945)].
539.4.019 319 

Therm al fatigue o f metals. Boas, W., a n d H oney-
combe, R . W. K . Nature, Lond., 154, p . 338, Sept. 9, 
1944.— [See A bstr. 1833 (1944)]. Correspondence.
539.4.019 : 676 320 

Relationship between the bursting strengths of labora
tory-made and mill-made paper. C ottrall, L. G., 
a n d G artshore, J. L. Proc. Tech. Sect. Paper 
M krs’ Assoc., 24, pp. 261-307, 1943.—The following 
factors result in a  reduction  o f  the bursting strength 
o f  laboratory-m ade sh ee ts: A  high consistency a t the 
tim e o f  form ing the sheet; the  absence o f a  shake; 
inadequate d isintegration o f  the stock before the 
sheets are  m ade (although the influence o f  this factor 
is no t always consistent); prevention o f  the sheet from  
shrinking by drying it on  gloss plates (strength re
duction  ab o u t 7%); preventing it from  shrinking in 
one direction by applying a  unidirectional tension 
during  drying; a  reduction in substance when the 
sheet is m ade a t high consistency (0-3%). T he lower 
strength o f  paper m ade on  a fourdrin ier m achine as 
com pared with the P .M .A . labora to ry  appara tus is 
due mainly, to the relative inefficiency o f  the wet end 
o f  the m achine (24% loss), and to  the  unidirectional 
tension during drying (15% loss). W ood pulps o f 
different classes behave differently in the above 
respects, bu t the std. P .M .A . m ethod is satisfactory 
fo r com parisons o f  evaluations o f  beaten pulps o f  the 
sam e class. W )ien critical com parisons are  to be 
m ade, unidirectional tension tests and tests on  sheets 
m ade a t  0-2%  consistency should be included. J. G.
539.4.019 : 676 : 539.217 see Abstr. 300
539.431 321 

Conditions o f failure and factors o f safety in mem
bers subject to alternating stresses. Serensen, S. V. 
Phil. M ag., 35, pp. 470-477, July, 1944.—Various 
form ulae a re  found which facilitate calculation o f  
the  strength  o f  m achine details under the influence o f  
a lternating  stresses. T here is a  discussion o f  the 
Sm ith diagram  (giving the  strength  fo r sim ple tension 
and  sim ple torsion) and expressions are found fo r the 
factor o f  safety in the case o f  sim ultaneous applica
tion  o f  bending (or tension) and torsion. l. s. g .
539.431 : 669.14 322 

Fatigue strength of fillet-weld and plug-weld con
nections in steel structural members. W ilson, W . M., 
B r u ckner, W . H ., D uberg, J. E ., a n d B eede, H. C. 
Bull. Univ. 111. Engng Exp. Stn , No. 350, 94 pp., 
M arch 14, 1944.—A  series o f  exploratory  tests was 
m ade which did not include com prehensive investiga
tions o f  the fatigue strength o f  fillet-weld and plug- 
weld jo in ts. O f the various types o f  fillet-weld jo in ts 
connecting plates which were tested, none had a 
significantly greater fatigue strength than  the simple 
jo in t with longitudinal fillet welds along the sides and 
transverse fillet welds across the ends o f  the plates. 
In the case o f  fillet-weld jo in ts connecting channels to 
plates, th a t having longitudinal fillet welds along the 
sides and transverse fillet welds across the ends o f  
the channels had  the greatest fatigue strength. The 
fatigue strength was som ew hat lower fo r a  channel

box section connected to  gusset plates by fillet welds 
than  fo r two channels back-to-back connected with 
sim ilar fillet welds to  a  gusset p late between them . 
Peening increased the fatigue strength o f  transverse 
fillet welds and decreased th a t o f  longitudinal fillet 
welds. In  tests to  determ ine the fatigue strength in 
shear o f  the plug-welds connecting plates, a  sm alt 
increase o f  fatigue strength occurred with increase in 
thickness o f  the outside plates, while there was a 
slight' decrease in the fatigue strength o f  the plugs 
w ith increase in their diam eter. X. c . w .
539 .434:666.1  323

The glassy m atrix  in tank  blocks. Partridge. 
J. H ., a n d Seal, K. J. Soc. Glass Techno!., 28, 
pp. 119-132, April, 1944.—Specimens cu t from  re
fractory blocks em ployed in  the walls o f  glass tank  
furnaces have been subjected to a small tensile stress 
o f  500 g./cm .2 a t 1 350° fo r long periods. Some 
specimens extended rapidly and  failed in a  few hours; 
others m ore slowly and had no t failed after 300 hr. 
Differences in the n a tu re  o f  the glassy m atrix account 
fo r the different behaviour o f  these specimens; the face 
o f  a tank  block exposed to m olten glass consists o f  
crystals set in a m atrix  which m ust be a  viscous glass 
ra th e r than a  solid a t the tem peratures o f  tank furnace 
operation . The effect o f  an  addition  o f  substances 
to  sillimanite-clay m ixtures to produce denser tank  
blocks and to prom ote crystallization o f  m ullite was 
investigated from  the po in t o f  view o f  resistance to  
creep a t high tem p, and to corrosion by m olten 
glass.
539.501 324 

A molecular theory of the viscoelastic behaviour o f
an amorphous linear polymer. Alfrey, T. J. Chem. 
Phys., 12, pp. 374-379, Sept., 1944.—The distribution 
o f  relative displacem ents o f  every chain a tom  and 
the ra te  o f  approach to elastic equilibrium , as well as 
the equilibrium  itself, are considered. A s a  first 
approxim ation, it is predicted th a t a  linear am orphous 
polym er will possess a  d istribution o f  elastic re ta rda
tion times o f  the form  J(r)dr = (C log t — D )d  log r, 
where C  and D  are constants characteristic o f  th e  
m aterial.
539.501 325 

Some applications o f the N utting-Scott-B Iair
equation. B ilmes, L. J .S c i. Instrum., 21, pp. 183-185, 
Oct., 1944.—T he N utting-Scott-B Iair equation  is 
applied to  extension o r com pression under const, 
load, torsion o f  cylinders and deform ation in a  capil
lary tube. T he equations obtained contain as special 
cases the form ulae given by elasticity and viscosity 
theory. The close analogy existing between the 
equations obtained (when /? =  1) and elasticity and 
viscosity form ulae is pointed out and the m ethod o f  
conversion is indicated.
539.501 : 667.5 326 

Relationship o f ink to paper. R e id , J. F . Pulp
Pap. M ag. Can., 45, 3, pp. 189-190, 1944.—F actors 
affecting the printing value o f  ink  and the printability  
o f  paper a re  discussed. T he force which m ust be 
applied to  an  ink to  cause it ju s t  to  flow under p rin t
ing conditions (the yield value) acts, w ith the thixo- 
tropy  value, oppositely to  the fluidity o f  the ink. 
This explains why freedom  from  m ottle  can be 
obtained w ith an  ink  o f  high fluidity on  a  hard  n o n -
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-absorbent paper, although an ink o f  high yield value 
and fluidity tends to be sho rt and  buttery  and to dis
trib u te  badly. ' J. o .
541.12.032 327 

N ature and measure o f agitation. H ixson, A. W.
Industr. Engng Client., 36, pp. 488-496, June, 1944.— 
Discusses the criteria o f  agitation and gives a  rdsume 
o f  previous w ork in the field, such as a ttem pts to 
evaluate and relate the factors required to  produce 
an  arb itrary  std. result, e.g. a  definite dispersion o f  a  
finely divided solid in a  liquid (mixing index), the 
■dispersion o f  an.im m iscible liquid (std. emulsions) in 
an o th er liquid, a definite ra te  o f  solution o f  a  solid 
in a liquid (intensity o f  agitation). h . h . h o :
541.12.032 328 
A  mass-velocity theory for liquid agitation. M iller,

F . D ., a n d R ushton, J. H . Industr. Engng Client., 36, 
p p .  499-503, June, 1944.—The operation o f  agitation 
is appraised from  the standpoin t o f  2 types o f  in ter
related actions: ( 1) those characteristic o f  the impeller 
and  stream  discharged by it, and (2) those dependent 
upon the na ture  o f  fluid flow required to produce the 
■desired result in the fluid. The am ount and speed 
o f  flow required for a  given result are  controlled by 
the physical properties o f  the fluids, solids o r  gases, to 
be handled. D ata  are given show ing the relation o f 
the discharge characteristics and power required fo r 
several sizes o f  impellers. M ethods for evaluation 
o f  impeller perform ance and action o f  the discharge 
stream  are proposed. M eans fo r evaluating agitation 
requirem ents are discussed, and examples are given 
fo r operations such as m aintaining o r producing 
suspensions which show how an im peller can be 
selected to  produce a desired result once the agitation  
requirem ents are determ ined. h . h . h o .
541.12.032 : 542.231.8 329 

Perform ance of agitated gas-liquid contactors.
CoorER, C. M ., Fernstrom, G. A ., a n d M iller, 
S. A . Industr. Engng Cliem., 36, pp. 504-509, June, 
1944.— A m ethod o f  studying the design variables 
pertinent to  agitated gas-liquid reactors has been 
developed, in which the catalysed rate o f  a ir oxidation 
o f  aq. N a  sulphite and the ag ita to r power consum p
tion  are m easured. V olum etric absorp tion  coeffi
cien ts fo r agitated contactors vary w ith (agitator 
power)0 '95 and  w ith (gas velocity)0 '67, givjng rise 
to a  new function, absorp tion  num ber, defined as 

JCV/I/S0'61, where K v is the absorption  coefficient 
and Vs is the average gas velocity based on the cross- 
section o f  the reactor. W hen plotted against ag ita to r 
pow er input per un it vol. o f  liquid, this function corre
lates da ta  fo r vaned-disc impellers and flat paddles 

■covering, respectively, 3- and 10-fold variations o f  
scale size. Pow er m agnitudes ranging from  10 to 
3 000 ft. lb ./m in ./ft.3 and gas ra tes ranging from  20 
to  360 ft./h r. a re  reported. A pplication to  design 
variables is illustrated by da ta  relating the perform 
a n ce  o f  a  laborato ry  reactor to  liquid depth. A  no
gas power correlation is presented fo r the vaned disc 
operating  in a  baffled tank. h . h . h o .
541.123.2 : 536.421.1 330
The system acetic-acid-amriionia. D avidson, 

A . W ., Sisler, H . H ., AND Stoenner, R . J. Anter. 
Chem. Soc., 66, pp. 779-782, M ay, 1944.—The 
iem p./conc. curve fo r the system was completed

throughout the entire conc. range. The m .p. o f  pure 
anhydrous am m onium  acetate is 117°.
541.123.2 : 536.77 see Abstr. 229
541.123.31 331 

The ternary system silvcr-brom ate-sodium-brom ate-
watcr. R icci, J. E ., a n d A leshnick, J. J. J. Amer. 
Client. Soc., 66, pp. 980-983, June, 1944.—T he system 
was studied in detail a t 25°, and, partially, a t 50° 
arid 5° C. The salts form  a  definite com pound, 
A g B r0 3 . N a B r0 3, which form s a  continuous solid 
solution with A g B r0 3 . N a B r0 3 also form s a  solid 
solution containing up to  2 • 5-3 • 0% o f  A g B r0 3. The 
results m ay explain the great variation  in the values 
o f  the solubility o f  A g B r0 3 reported in the literature, 
and suggest th a t sam ples o f  the  salt used m ay have 
been contam inated  with N a B r0 3.
541.123.31 332 

The system m agnesium-selenate-selenic-acid-water
a( 30°C. F u r u k a w a , H ., a n d K ing, G . B. J. Phys. 
Chem., 48, pp. 174-178,Ju ly , 1944.—F o u r solid phases, 
M gSe04 .6 H 20 ,  M gS e04 .4 H 20 ,  M gSe04 . H 2S e0 2 . 
6H20 ,  and probably M gSc04, are in equilibrium  with 
solutions o f  sclenic acid a t this tem perature.
541.123.31 : 523.739.2 333 

The ternary system barium -brom ate-barium -chlorate-
water a t  25°. R icci, J. E ., a n d Smiley, S. H . J. 
Anter. Chem. Soc., 66, pp. 1011-1015, June, 1944.—  
T he form ation o f a  continuous solid solution o f  the 
m onohydrates o f  the 2 salts a t this tem perature ex
plains the difficulties in the attem pted analytical deter
m ination o f  b rom ate  in the presence o f  chlorate by 
precipitation with excess o f  Ba salt (B a C y . The 
system belongs to  Type II o f  R oozeboom ’s classifica
tion  o f  solid solutions, involving positive deviations 
from  ideality. T he d istribution const, fo r the  two 
isom orphous salts between their aq. solutions and the 
saturating  solid so lu tion  was determ ined from  a plo t 
o f  the data. Log K  so found =  2 '0 0, in agreement 
with the value calculated from  the separate aq. solu
bilities o f  the two salts, log K  =  1 - 8 j. T he disagree
m ent between calculated and observed distribution 
const, is a ttributed  to  uncertainty o f  the activity 
coeff. for Ba(C103)2 . H 20 ;  the d istribution const, 
derived from  this type o f  equilibrium  study m ay be 
used for the calculation o f  such an  activity coeff.
541.123.31 : 532.739.2 334 

The systems N aC 103-N a B r-H 2O , N aC 103-N a I -
H 20  and N aC 103- N a N 0 3- H 20 ,  a t  25°C. R icci, 
J. E. J. Anter. Chem. Soc., 66, pp. 1015-1016, June, 
1944.—Solubility m easurem ents are given fo r the 
systems N aC 103-N a B r-H 20 ,  N aC 103- N a I - H 20  and 
N aC 103- N a N 0 3- H 20 ,  a t 25°. These salt pairs form  
neither double salts n o r solid solutions a t this tem
perature.
541.124 335

The hydrolysis o f trimethylethylene bromide. 
M echanism of ketone formation. Sliter, C. M ., a n d
Z o o k, H. D . J . Amer. Client. Soc., 66, pp. 738-742, 
M ay, 1944.—The m echanism  by which triniethylethyl- 
cne brom ide is converted into m ethyl isopropyl, 
ketone proceeds in steps through trim ethylethylene 
brom ohydrin  and trim ethylethylene glycol, as evi
denced by ra te  m easurem ents on  the hydrolysis o f  the 
brom ide and brom ohydrin  and on  the conversion o f
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glycol to  ketone. Prelim inary experiments with iso- 
butyleiie brom ide indicate th a t a  sim ilar mechanism  
holds for the  hydrolysis o f  this com pound.
541.124 336 
Rearrangement of alkyl halides. M a y o, F. R ., a n d

D o ln ic k , A. A . J. Aitier. Chem. Soc., 66, pp. 985- 
990, June, 1944.—T he liquid-phase rearrangem ent o f 
the  brom opropanes to an  equilibrium  m ixture was 
studied . Analogies between this reaction and the 
add ition  o f  H B r to  alkenes suggest that rearrangem ent 
o f  an  alkyl brom ide occurs by loss and rcaddition o f 
H B r and  th a t the  reactions proceed by (1) a  non-chain 
m echanism  accelerated by soluble brom ide salts or 
H B r and  retarded by substances which rem ove HBr,
(2) an  atom -chain m echanism  accelerated by O and 
inhibited by antioxidants. A lkyl chlorides rearrange 
by the non-chain m echanism.
541.124 337 
The kinetics of anionotropic rearrangement. I. The

rearrangem ent of propenylethynylcarbinol. B raude, 
E. A ., a n d  Jones, E. R . H . I I .  Medium effects in 
th e  oxotropy of propenylethynylcarbinol. The deter
m ination of isodielectric energies of activation. 
B r aude, E. A . J. Chem. Soc., pp. 436-449, Sept., 
1944.—A  kinetic study o f  the acid-catalysed an iono
trop ic  1 rearrangem ent: C H 3 . C H  : C H  . C H (O H ) • 
C  i C H  - >  C H 3 . C H (O H ) . C H  : C H  . C  : C H  was 
m ade, the course o f  the reaction being followed by 
m easuring the changing absorption  o f  ultra-violet 
light. In  aq. solution containing 20% by vol. o f  
alcohol, the  reaction is o f  the first order, the ra te  
being independent o f  the initial conc. o f  the carbinol, 
cc the p H  a t low, and to  H am m ett’s acidity function 
a t  high acidities, and alm ost identical with the rate 
o f  racem ization. T he salt effect is positive. The 
experim ental energy o f  activation varies from  19 to 
24 kg./cal. over, a  wide range o f  conditions. The 
m echanism  o f  the reaction is discussed with ref. to 
c u rren t theories o f  anionotropy.—The rearrangem ent 
o f  the oxonium  ion R O H 2+ , no t the preceding 
pro ton-transfer reaction, appears to be  the rate- 
determ ining step. A  m ethod is outlined fo r the 
calculation  o f  isodielectric energies o f  activation, 
th e  values obtained being 4 to  10 kg./cal. higher 
than  the experim ental energies o f  activation and 
practically independent o f  the com position o f  the 
aq.-alcoholic  solvent.
5 41 .124 :535 .342  338

A spcctrographic and kinetic study of the alkaline 
fading of tetraiodophenolsulphonphthalcin. A mis, 
E. S., a n d O v e r m a n, R. T . J. Amer. Chem. Soc., 
66, pp. 941-945, June, 1944.—The absorption o f  
alkaline-faded iodophenol blue approxim ates that 
o f  alcohol acids and H 20 ,  as would be expected 
i f  the carbinol is form ed during fading. Spectra o f 
the  unfadcd and regenerated acid solution arc identical 
and the fading process appears to be reversed in acid 
solution. T he absorption  band is only lowered in 
intensity during  fading. A ddition o f  N a l influences 
th e  kinetics o f  fading by the B ronsted prim ary salt 
effect. Fading appears to consist o f  transform ation  
from  the quinonoid to the carbinol structure, w. r . a . 
541 .124:541 .145  339
The reaction of hydrogen atoms with acetylene. 

L eR o y, D. J., a n d Steacie, E. W . R . J. Chem.

Phys., 12, pp. 369-373, Sept., 1944.—W ith  the large 
H -atom  conc. produced in the discharge tube, catalytic 
recom bination o f  H  atom s occurs bu t no hydrogenated 
products could be detected. W ith sm all H -atom  
conc. resulting from  M g photosensitization, ethane 
and butane are  produced together with a partially 
hydrogenated polym er. The results are  discussed 
from  the p o in t o f  view o f  the elem entary reactions 
involved and it is concluded th a t ethyl and vinyl 
radicals play an  im portan t pa rt in the reaction.
541.124 : 541.64 340

Mechanism of peroxide-initiated styrene poly
merization. Pfann, H . F ., Salley, D . J., a n d 
M a r k, H . J. Amer. Chem. Soc., 66, pp. 983-985, 
June, 1944.—T he Br content in polymers obtained 
from  liquid styrene and /J-brom obenzoyl peroxide at 
various tem p, was determ ined gravim etrically and 
w ith the aid  o f  Br*. Values from  the two m ethods 
agree and indicate between 1 and 3 B r atom s per 
chain. w . r. a .
541.124 =  3 341 

The homogeneous thermic decomposition of cyclo-
pcntanc. K üchler, L. Z . phys. Chem. B, 53, pp. 
307-319, Juty, 1943.—The ra te  o f  decom position 
was investigated by a  static  m ethod. T he reaction 
products separated by desorption were analysed. 
T he decom position appears partly  as dehydration 
under form ation o f  C5H 6 and  partly  as splitting o f 
the ring which leads to  the form ation o f C2H 4 and 
C3H 6. D ehydration occurs in 2 steps by way o f  
C jHg. The first step determines the ra te  o f  decom 
position. T he heat o f  activation is 75 kcal. The 
splitting o f the ring shows an  autocatalytic character. 
A  tentative explanation is given. C hain reaction is 
im probable. r . n .
541.124.7 342 

The kinetics o f arom atic sulphonation reactions: the
sulphonation of p-nitrotoluene and of chlorobenzene by 
sulphur trioxide. W a d s w o r t h, K . D ., a n d H inshel- 
w o o d , C. N . J . Chem. Soc., pp. 469-473, Sept., 
1944.—Both reactions show characteristics sim ilar to 
those found in the sulphonation  o f  nitrobenzene, being 
o f  the second o rder with respect to S2Oe and exhibiting 
a strong re tardation  due to the form ation o f  a complex 
between S2Oe and the sulphonic acid produced. The 
activation energies and log P Z  factors were for 
p-nitrotolucne 11 025 cal. and 4-78 respectively, and 
fo r chlorobenzene 7 720 cal. and 5 • 14, com pared with 
11 400 cal. and 3-91 for nitrobenzene.
541.124.7 343 

The thermal decomposition of potassium perman
ganate. Prout, E. G ., a n d T ompkins, F. C. Trans. 
Faraday Soc., 40, pp . 488-498, Nov., 1944.—T he 
therm al decom position o f  whole and ground crystals 
o f  K M n 0 4 was studied in  the range 200°-225°C., and 
activation energies fo r bo th  acceleratory and decay 
coefficients are calculated. A n equation , which has 
the form  o f  a  modified auto-catalytic expression, is 
applicable and a theory is postulated which leads to 
the correct relation.
541.124.7 : 536.666 : 535.343.4 344 

The dissociation o f H 20  into H  +  O H . D w y e r ,
R . J., AND O ld e n b e r g , O . J. Chem. Phys., 12, 
pp .. 351-361 , Sept., 1944.—A  spectrograph o f  high 
resolving pow er served fo r the  m easurem ent o f  the

39



541.124.7 REACTION KINETICS. CATALYSIS 541.128.24

intensity o f  the  absorption  spectrum  o f O H  in a 
heated m ixture o f  w ater vapour and oxygen. The 
result (for 0°K .) was H  +  0 H - > H 20  — (118-2 ±  
0-7) kcal. and O +  H  - x  O H  — (100-1 ±  0-9) kcal. 
T he probabilities o f  transition  o f  the lines o f  the  O H  
band were recom puted. [See A bstr. 309 (1939)].
541.124.7 : 541.127.1 see Abstr. 349
541.127 345 

The kinetics o f the reaction between silver per
chlorate and methyl iodide. R edies, M. F ., a n d 
Iredale, T. J. Phys. Chem., 48, pp. 224-230, Aug., 
1944.—T he reaction between Ag salts and alkyl 
iodides in various solvents appears to be o f  the 2-J 
order, the  kinetics assum ing a  modified, pseudo- 
bim olecular form , in which k i  is cc a i (a =  initial 
Ag salt conc.) a t lower concentrations. T he energies 
o f  activation are o f  the o rder 11 000 to  13 000 
calories.
541.127 346 

The kinetics o f the reaction between chlorine and
nitric oxide. Stoddart, E. M . J. Chem. Soc., 
p p . '388-393, Aug., 1944.—Previous experim ents have 
shown that this reaction is influenced by surface 
conditions, adsorption  o f  the nitrosyl chloride form ed 
during the reaction inhibiting the change. The 
present work shows th a t the velocity const, o f  the 
reaction diminishes from  experim ent to experiment, 
as well as during each experiment, owing to an  ageing 
effect o f  the reaction vessel. The original sta te  o f  the 
surface cannot be recovered by m ere pum ping o r by 
baking under vacuum , although the latter procedure 
is m ore efficacious than the form er. D rying prevents 
inhibition, and it is concluded th a t the ageing and 
inhibitory effects arc due to  the activated adsorption 
o r chem isorption o f  nitrosyl chloride on  the adsorbed 
m oisture o f  the  wall o f  the reaction vessel.
541.127“. 536.423 347

Increase in concentration of insecticide in Freon-12. 
Smith, C. M ., a n d G o o d h u e, L. D . Industr. Engng 
Chem. (A nalyt. Edit.), 16, pp. 355-357, June, 1944.—  
In  the transfer o r discharge o f  solutions in  liquefied 
gases used for the production  o f insecticidal aerosols, 
a  concentrating effect occurs because o f  escape o f 
solvent from  the solution to  m aintain  the high vapour 
density. A  m athem atical treatm ent o f  this effect is 
given, and experiments are described by which it was 
confirm ed fo r solutions in Freon-12. In  th a t case a  
discharge o f  90% o f  the  liquid phase raises the conc. o f  
the rem aining solution by 8% o f  its value.
541 .127:541.128 348

The effect o f dielectric constant and temperature on 
the catalysed decomposition of azodicarbonate ion. 
K ing, C. V., a n d Josephs, J. J. J. Amer. Chem. Soc., 
66, pp. 767-771, M ay, 1944.—The ra te  o f  decom 
position o f  the azodicarbonate ion  was determ ined at 
5 tem peratures from  15° to  35° in dil. aq. N aO H  and 
in dil. aq. N aO H  +  dioxane (up to  60%). M olar H ‘ 
catalysis const, a t  zero ionic strength, calculated from  
these rates, vary with the perm ittivity o f  the medium  
in agreem ent w ith theoretical predictions. Tem p, 
coeff, energies and entropies o f  activation are calcu
lated and agree w ith values obtained from  the Eyring 
abs. ra te  and collision-rate theories. w. r. a .
541.127 : 676.11 : 541.144.8 see Abstr. 362

541.127.1 : 541.124.7 349 
The reaction of dibromidcs o f mono-substituted

ethylcnes with potassium iodide. Pressman, D ., a n d  
Y o u n g, W . G. J. Amer. Chem. Soc., 66, pp. 705-709, 
M ay, 1944.—T he reaction ra te  constants and the heats 
and entropies o f  activation were determ ined fo r the  
reaction in 99% m ethanol o f  K I with R C H B rC H 2B r 
where R  was C3H7, CgH5, C6H 5C H 2, C H 2O H , 
C O O H  and Br. Since each o f  the  B r atom s can  
react and a t a  different rate  and with a  different h e a t 
o f  activation, no  theoretical significance can be given 
to  the  effect o f  various substituents, R , on  the observed 
values o f  the heats o f  activation.

541.127.1 : 541.132 see Abstr. 354

541.128 350 
The metal-catalysed reaction between acetylene and

hydrogen. I . Nickel catalysts. Sheridan, J. J. 
Chem. Soc., pp. 373-380, Aug., 1944.—T he ra te  o f  fall 
in to ta l pressure in H -C 2H 2 m ixtures over N i-pum ice 
catalysts increases, under const, conditions, during  
the early stages o f  use o f  the catalysts. T he yields, 
o f  ethylene, ethane and higher hydrocarbons, ex
pressed in term s o f  the C2H 2 no t recovered, a re  th e  
sam e on fresh and old catalysts. T he course o f  re
action in 1 : 1 and 2 : 1 H  : C2H 2 m ixtures on  cata 
lysts o f const, activity is p lotted. The products o th er 
than  C2 hydrocarbons have an  empirical" gross com 
position o f  abou t C4H 7, and are  form ed in yields o f  
55-60% o f  the C2H 2 no t recovered a t  all stages o f  
reaction, with bo th  gas ratios. The initial reaction  
on catalysts o f  const, activity is o f  first o rder w ith 
resp. to  H  and o f  approx. zero o rder with respect to  
C2H 2. The hydrogenation to ethylene and the form a
tion  o f  reduced polym ers o f  acetylene bo th  have 
kinetics o f  approx. this type, bu t differing slightly 
such th a t an  increase from  1 : 8 to 8 : 1 in initial 
H : C2 H 2  ra tio  causes an  increase from  40% to 67% 
in the yield o f  hydrocarbons. E thylene added to . 
the system acts as an inert diluent, and is less strongly 
adsorbed than  C2H 2 on N i. T he sam e catalysts have 
negligible action on  C2H 2 alone.

541.128 : 541.127 see Abstr. 348

541.128.13 =  3 351
O n the joint action o f flow, diffusion and chemical 

reaction in heterogeneous catalysis. W a g n e r, C. 
Z . phys. Chem., 193, pp. 1-15, Oct., 1943.—A  theory 
is developed fo r determ ining the tem poral and local 
differences o f  conc. between the inside o f  contact-dis
persed catalyst grains and  the flowing gas. U nder 
laborato ry  conditions and in  technical N H 3 catalysis 
with sufficient surface diffusion [Abstr. 1255 (1942)], 
the differences are small. In  the technical catalysis, 
larger differences are to be expected only if  the surface 
diffusion is negligible. R. N.
541.128.24 352

Oxidation processes. X V II. The autoxidation of 
ascorbic acid in the presence of copper. W eissberger, 
A ., a n d Lu Valle, J. E. J. Amer. Chem. Soc., 66, 
pp. 700-705, M ay, 1944.—The autoxidation  ra te  o f  
/-ascorbic acid in the  presence o f  Cu (2 x  10~ 5 
mole/1.) is investigated from  p H  2-59 to 9-31. T he 
results agree with the assum ption th a t in  the prim ary 
reaction, one m ole o f  dehydroascorbic acid and  o f  
H 20 2 is form ed from  one m ole o f  ascorbic acid and O.
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T he ra te  is independent o f  the ascorbic acid conc. 
and  cc O conc. [Abstr. 287 (1944)]. A t very low Cu 
conc. the ra te  increases faster than  the conc. o f  the 
m etal. A t higher conc. o f  the latter the rate increase 
becomes cc increase in the Cu conc. Only the m ono
valent ion o f  /-ascorbic acid is the substrate o f  the Cu 
catalysis, and the apparent irregularity in the depend
ence o f  the ra te  on  pH  is caused by complex form ation 
o f  som e o f  the buffers with the Cu catalyst.
541.128.3 : 538.214 see Abstr. 276
541.128.5 353 

On the poisoning of metallic catalysts. H erington,
E. F. G ., a n d R ideal, E. K . Trans. Faraday Soc., 
40, pp. 505-516, Nov., 1944.—The variation o f reaction 
ra te  which would arise if  catalysis were proceeding 
on a  uniform  set o f  sites is exam ined. This m odel is 
capable o f  reproducing m uch o f  the observed be
haviour so th a t an  explanation o f  catalysts requiring 
active spots would in m any cases appear to  be un 
necessary. Som e o f  the com plications which may 
arise in studying catalyst poisoning are discussed, and 
it is show n that additional factors m ay operate in flow 
systems. h . h . h o .
541.132:541.127.1 354

The ionization constants o f very weak acids. Acc- 
toxime, methyl ethyl and diethyl kctoxim es. K ing, 
C . V., a n d M arion, A. P. J. Amer. Chem. Soc., 66, 
pp. 977-980, June, 1944.—The ra te  o f  decom position 
o f  n itrosotriacetonam inc, catalysed by O H ', was 
m easured as a function o f  ionic strength (p) a t 
24-9°C . up  to  [O H '] =  0-05 and p  =  0-22 and may 
be expressed as k  =  (1 -209 — 0 -4 7 9 p )[O H ']. The 
acid dissociation const, o f  the ketoxim es were deter
m ined as a  function o f  the ionic strength, using the 
catalytic reaction above to m easure the [O H '] o f  
N aO H  partially neutralized by ketoxim e. w. r . a.
541.132.3 355 
Borax as a standard buffer solution. L a u c h l a n,

A. D . E. Nature, Land., 154, p. 577, Nov. 4, 1944.
541.135.5 356 

A comparison of platinum and palladium hydrogen-
electrodes in aqueous solutions o f acid potassium 
phthalate. H ame r, W. J., a n d A cree, S. F . J. Res. 
N at. Bur. Stand., Wash., 33, pp. 87-104, Aug., 1944.—  
A  study was m ade o f  the reproducibility o f  H  elec
trodes o f  various types and o f Ag/AgCl electrodes o f  
th e  therm al-electrolytic type in aq. solutions o f  
phthalates. T he potentials o f  H  electrodes prepared 
w ith P t sponge under a  variety o f  conditions increased 
w ith tim e and  frequently were erratic, whereas those 
m ade w ith Pd sponge under different conditions 
rem ained const, fo r periods o f  35 hr. Pa  o r Pt. elec
trodes having the sam e type o f  coating bu t o f  different 
ages agreed in potential after 2 h r in phthalate solu
tions. The ra te  and the m agnitude o f the increase in 
potential fo r the P t electrodes after approx. 2 hr. 
depend m ainly upon  the thickness o f  the m etallic 
sponge. T he characteristics o f  the Pd electrodes were 
independent o f  thickness o f  the  sponge, c.d. used in 
the  electrolysis, conc., com position, acidity and  con
ductance o f  the plating solution, and o f  the conc., 
com position, p H  and buffer capacity o f  the phthalate 
solutions in which the electrodes were used.
541.135.5 : 532.66 see Abstr. 132

541.135.8 : 621.357.1 =  3 357 
The part played by inhibitors a t the electrolytic

separation of metals. I I .  Fischer, H . Kolloidzschr., 
106,-pp. 50-62, Jan., 1944.— [Abstr. 137 B (1945)].
541.138.3 358

The reduction potential o f acridines, with reference 
to their antiseptic activity. B reyer, B., B u c h a n a n,
G . S., a n d D uewell, H. J. Chem. Soc., pp. 360-363, 
Aug., 1944.—T he acridines a re  reduced in 2 stages, 
the first leading to  the form ation o f a  m onohydro- 
acridine radical, the  second to  dihydroacridine. 
Diffusion currents and concentrates o f  m ost acridines 
arc m utually p roportional in solutions from  10 ~ 3 to
10- 5  M . The reduction potentials were m easured 
through the p H  range from  2 to 12; this property is 
correlated with the know n relationship between deg. 
o f  dissociation and biological activity o f  acridines. 
Those m em bers having a m ore neg. reduction potential 
than  — 0-400 V (against the norm al H  electrode) at 
p H  7-3 are m ost active biologically.
541.141 : 539.172 see Abstr. 296
541.141.1 359

Photochemical reactions. V III. Reaction of ethy- 
lenes with phenanthraquinone. Schonberg, A., a n d 
M ustafa, A. J. Chem. Soc., p. 387, Aug., 1944.— 
[See A bstr. 1426 (1944)]. The reactions o f phenan
thraquinone w ith styrene, stilbene, a  a-diphenylethy- 
lene and triphenylethylenc in sunlight are described. 
The products a re  probably derivatives o f  2 : 3 -  
dihydro-1 : 4-dioxane.
541.144.8 . 360

Photochemical studies. XXXVII. Some tests o f
mechanism for the photochemical decomposition of 
acetone. H o w l a n d , J. J., J r . ,  a n d N oyes, W . A., J r .  
J. Amer. Chem. Soc., 66, pp. 974-977, June, 1944.—  
The photochem ical decom position o f  COM c2 was 
investigated a t 27°C., using AA2 500-2 700 and 
3 130 A and  various pressures. The quantum  yield 
diminishes with increasing intensity a t all wavelengths. 
Decrease in the size o f  the reaction vessel leads to an 
increase in C2H6/C O  ra tio ; this ra tio  is diminished 
w ith increasing pressure a t high intensity. These 
da ta  are  discussed [Abstr. 2605 (1941)]. w . r .  a .
541.144.8 361 

The asymmetric photolysis of f3-chIoro-(3-nitroso-aS-
diphenylbutane with circularly polarized light. M it
chell, S., a n d D a w s o n, I. M. J. Chem. Soc., 
pp. 452-454, Sept., 1944.—T he com pound (in m ethyl 
alcohol) was irradiated  w ith right-handed circularly 
polarized red light until abou t 90% o f  it had  been 
decom posed. T he unattacked portion  was recovered 
and showed =  — 0 -10° (/ — 1, c — 4% in
methyl alcohol). A  corresponding experim ent with 
left-handed light gave the value +  0 1 1 °. 
5 4 1 .1 4 4 .8 :541 .127 :676 .11  362

The action of ultra-violet light upon cellulose.
I. Irradiation effects. I I .  Post-irradiation effects. 
Stillings, R . A ., a n d N ostrand, R. J. V a n . J. 
Amer. Chem. Soc., 66, pp. 753-760, M ay, 1944.— 
A pparatus, suitable for the ultra-violet irradiation  o f 
pow dered solids in  various atm ospheres and providing 
fo r evacuation p rio r to exposure, continuous mixing 
and continuous analysis o f  gaseous products, is 
described. Cellulose in N 2 is considerably degraded
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(lowering o f  degree o f  polym erization and a-cellulose 
content, increase in  Cu no. and liberation o f CO and 
C 0 2), the degradation increasing with tim e o f 
exposure. These changes are no t related to the 
presence o f  0 2 in the N 2 o r in the cellulose. The 
ra te  o f  degradation increases with increasing 0 2 in 
the atm osphere. B ut ra te  o f  change o f  chain length 
and Cu no. do no t correspond with a  first-order 
reaction rate . /?-r/-glucose and cellobiosc liberate 
C O and C 0 2 bu t m ore slowly th an  cellulose. I f  
cellulose which has been irradiated  in the absence o f  
0 2 is left in  air, the changes brought ab o u t by irrad ia
tion  continue, bu t cease when air is absent. Post
irrad iation  effects are enhanced by increased tem 
perature  to  70° and by 0 2 instead o f air, bu t diminished 
on replacem ent o f  0 2 by N 2. R e-introduction o f  0 2 
caused production  o f  post-irradiation  effects. F o r 
cellulose, irradiated  in 0 2, the post-irradiation  effects 
were less m arked and o f shorte r duration . w . r. a .
541.144.8 : 577.16B2 363

Photochemical destruction of vitamin B2 in milk.
Z iegler, J. A. J. Amer. Client. Soc., 66, pp. 1039— 
1040, June, 1944.
541.145 : 541.124 see Abstr. 339 
541 .18 :615 .37  364

Protective colloids in cancer. M u n r o, L. A. 
J. Pbys. Chem., 48, pp. 187-195, July, 1944.—The 
protective colloids o f  78 cancer sera were com pared 
w ith norm al sera from  70 individuals. The addition 
o f  0-075 ml. o f  serum  is m ade to  5 ml. o f  C ongo red 
and afte r addition  o f  the  coagulating electrolyte and 
incubation  a t  30°C. fo r 30 m in., the residual colour is 
determ ined in a  photo-electric colorim eter. Average 
values o f  9-26 and 40-52 y  per m l., respectively, were 
obtained, 89-6%  o f  the  cancer patients and 4-3%  o f  
norm als giving values below 15 y/m l. The A /G  ratio 
shows a ra th e r p o o r parallel to the protective colloid 
index. I t  is suggested th a t o ther factors such as 
m olecular dispcrsity and  even m olecular species are 
m ore im portant.
541.182.025 : 532.613.2 =  3 365

O n the theorv of thixotropy. v o n Engelhardt, W. 
Kolloidzschr., 102, pp. 217-232, M arch, 1943.—An 
explanation  is given o f  the  parallelism  between the 
degree o f  th ixotropy o f  K aolin ide in  various liquids 
and  the grinding hardness o f  quartz  suspended in 
colloidal dispersion in  the  sam e liquids. B oth values 
depend on  the po lar properties o f  the liquid. The 
higher the liquid particles a re  polarized in the 
solid/liquid interface field, the sm aller is the thixo
tropy. The interface tension solid/liquid, and there
fore the  grinding hardness, is the higher the less the 
liquid is polarized in  the interface field. T he 
behaviour o f  various solid m aterials suspended in  the 
sam e liquid depends largely on  the shape o f  the 
particles. I t  is assum ed th a t the attractive forces 
are o f  the  van de r W aals type and  therefore depend on 
volume,, while the repulsive forces are  caused by sur
face charges. r .  n .
541.182.04 : 536.658 =  3 see Abstr. 223

541.182.4 : 532.695.1 see Abstr. 135

541.183 : 531.72 see Abstr. 108

541.183 : 531.724 see Abstr. 110

541.183.1 : 536.658 366 
Cluster formation and phase transitions in the

adsorbed state. C assel, H . M . J. Phys. Chem., 48, 
pp. 195-202, July, 1944.— On plane surfaces, m utual 
a ttraction  and cluster form ation  m anifest themselves 
in the shape o f  adsorp tion  isotherm s as a  convexity 
against and as an  osculation o f  the pressure axis. 
A  van der W aals equation  o f  state  fo r m onolayers 
and the corresponding equation  for the coexisting 
volume phases being assum ed, a  relation betw een the 
critical tem peratures o f  2- and 3-dimensional con
densation is derived. F o r  L ondon dispersion forces, 
T2 =  IT j .  The possible discontinuities in the transi
tion  from  the adsorbed gaseous to the liquid sta te  in 
bulk a re  discussed, and the hysteresis in sorp tion-de- 
sorption  processes is interpreted as a  supcrsaturation 
phenom enon. T he occurrence o f  knee-points in 
adsorp tion  isotherm s on powdered m aterials is re
interpreted as an effect o f  active areas.

541.183.2 : •532.614.2.08 367 
The properties o f  freshly formed surfaces. I I I .  The

mechanism of adsorption, with particular reference to 
the jec.-octyl-alcohol-water system. A ddison, C. C. 
J. Chem. Soc., pp. 477-480, Sept., 1944.— [See A bstr. 
105, 2301 (1944)]. D ynam ic surface tensions o f  aq. 
icc.-octyl alcohol solutions were m easured by the 
vibrating-jet m ethod. The extent to which the free 
energy o f  the surface can be reduced by the a'dsorbate 
a t any given conc. is the m ajor facto r controlling the 
velocity a t which the adsórbate  m olecules m igrate to  
the surface; the variation  in true velocity during 
adsorp tion  is determ ined.

541.183.53 : 536.655 : 532.62 368
Surface of solids. X. Extension o f the attractive 

energy of a  solid into an adjacent liquid or film, the 
decrease o f energy with distance, and the thickness of 
films. H arkins, W . D ., a n d Ju r a, .G . J. Amer. 
Chem. Soc., 66, pp. 919-927, June, 1944.— [See A bstr. 
840 (1944)]. Practically every film adsorbed on  the 
surface o f  non-porous solids is highly polym olecular 
a t  v.p. slightly <  sa turation . T he effect o f  distance 
on the interm olecular a ttrac tion  between a solid and 
an  adjacent liquid o r an  adsorbed layer was deter
m ined in energy units. T h e  energy decays exponen
tially w ith distance. T he energy o f  vaporization  o f  
H 20  at 2 5 °C .|(®  is 10 540 g. cal./m ol. I f  the w ater 
is adsorbed on  a clean surface o f  c ry st.T i0 2 (anatase), 
.this energy is increased by am ounts depending on  the 
num ber o f  layers o f  H 20  adsorbed, the values for 
1, 2, 3, 4  and 5 layers being 6 550, 1 380, 450, 80 and 
40 g. cal./m ol. >  Q. Consequently, a t least 5 m ol. 
layers o f  H 20  should be  adsorbed on anatase  before 
sa tu ration  o f  the vapour is attained and  experim ental 
evidence shows thicknesses o f  >  15 A. W ith N 2 at 
— 195-6°, the m easured thickness is 36 Á  (10 mol. 
layers). A t 0°C. n — C4H jo attains a  thickness o f 
64 Á, bu t the thickness o f  the first m ol. layer is 
~  4 Á since the mols. lie flat on  the  surface. U ntil 
ab o u t the seventh layer, the  degree o f  o rientation  is 
sm all, bu t thereafter the surface o f  the film should 
exhibit the  sam e orientation  as liquid ti-C 4H i0. 
These results are n o t in accord w ith L angm uir’s 
theory o f  m onom olecular layers, o r  the com bined 
m onolayer plus capillary condensation  theory. They 
show th a t films adsorbed on p lain surfaces usually
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a tta in  greater thicknesses than  on  porous solids, but 
P r“O H  on B aS 0 4 is an  exception and  H 20  on  hydro- 
phobic solids should also be an  exception. W hilst 
these results agree with the m ulti-m olecular theory, 
the assum ption th a t the energy o f vaporization  o f  the 
second adsorbed layer is >  the energy o f  vaporiza
tion o f  the liquid is incorrect. Capillary condensa
tion  does no t play an  im portan t role in the sorption  
w ith cryst. pow ders o f  the type used. w . r . a .
541.24 369 

M olecular weight by isothermic distillation.
N iederl, J. B., a n d  K asanof, D . R. Science, 100, 
p. 228, Sept. 8, 1944.—The apparatus consists o f  a 

' capillary desiccator tube and  2 capillaries, each 
25 m m. long and 1-5 m m . inner dia., A  and B. 
C apillary A  contains the std. solution, B contains the 
unknow n. The sealed desiccator tube is m ounted on 
a  m icroscope slide. T he solutions o f  std. and un 
know n are placed in com petition fo r solvent through 
a  sho rt vapour bridge in obedience to  R aou lt’s law.

541.24 : 661.713 : 541.64 : 532.133 see Abstr. 119
541.265 370  

M olecular volume and structure. V II and V III.
G ib lin g , T. W . J. Chem. Soc., pp. 380-385 , Aug., 
1944.—Slight m odification o f  2 group values and 
one interference correction previously assessed 
[Abstr. 2056 (1943)] is necessitated by recent deter
m inations, and the parachors o f  aldehydes, ketones 
and esters o f  fatty acids a re  reconsidered, as well as 
those o f  certain  esters and ethers containing olefinic 
groups. Cyclic paraffins and olefins are considered 
in  fu rth er detail. T he variation o f  parachor with 
tem perature in the case o f  certain  norm al liquids is 
discussed with sp. ref. to the anhydrides o f  fatty  acids. 
T he parachors o f  alkyl sulphides; thiols and disul
phides are considered, and group values are estim ated. 
I t  is suggested that the interference corrections, varying 
from  m em ber to m em ber, w hich are required fo r the 
parachors o f  m ercury alkylm ercaptides, afford evi
dence o f  the structure o f  these com pounds. The 
structures o f  alkyl sulphites are sim ilar to  those o f 
the corresponding alkyl carbonates, and those o f  sul
phates and  phosphates appear to  belong to  the same 
type as the sulphites.

541.265 : 532.612 : 532.14 : 535.324 371
A study o f organic parachors. V I. A supple

m entary series o f tertiary  alcohols. Q uayle, O. R., 
a n d Sm a r t, K . O. VII. A series o f saturated hydro
carbons. Q uayle, O. R ., D ay, R . A., a n d B r o w n ,
G . M . J. Amer. Chem. Soc., 66, pp. 935-941, June, 
1944.—VI. Experim ental values o f  refr. index, densi
ties, surface tensions and parachor, o f  9 tertiary  
alcohols agree w ith calculated values. Tables fo r the 
estim ation o f  parachors o f  tertiary  alcohols, and 
position values o f  C H 2 in alkyl chains, are given. 
M odifications in the bubbler fo r m easuring surface 
tension are described.—V II. Values for 13 paraffin 
hydrocarbons are given. Parachor values a re  given 
fo r C H 2 (40), H  (15 • 5), and C  (9 • 0). T he value for 
C H 2 is no t changed by chain  length up  to  C i2H 26. 
C hain-branching does no t produce uniform  effects 
b u t the d a ta  are  inadequate to  evaluate variations in 
the effect. • w . r . a .
541.265 : 541.636 see Abstr. 374

541.57 : 539.133 372 .
M olecular constants and chemical theories.

I I I .  Bond moments o f higher valence states. Samuel,
R . J. Chem. Phys., 12, pp. 380-390, Sept., 1944.— 
[See A bstr. 2304 (1944)]. Bond m om ents are calcu
lated fo r such molecules as a re  form ed by a m arked 
central a tom  in a  higher state o f  valency. T he bond 
m om ents are additive in  the sam e m olecule and un
changed from  molecule to  m olecule as long as the 
multiplicity o f the bond and  the state  o f  valency o f 
either a tom  rem ain the same. This treatm ent m akes 
possible the simple calculation o f  the to ta l m om ents 
o f  a  num ber o f  molecules form ed by pentavalent N . 
Observable facts o f  dipole m easurem ents a re  as well 
represented by the classical structures and their under
lying concepts, as by any o ther theory o f  the covalent 
bond. D ipole m om ents do  no t provide any evidence 
o f  the existence o f  such linkages as a  sem ipolar double 
bond o r its wave-mechanical equivalent.

541.6 : 536.7 see Abstr. 227

541.636 : 536.7 373 
An empirical correlation and method of calculation

of barriers hindering internal rotation. A ston, J. G ., 
Isserow, S., Szasz, G . J., a n d K ennedy, R. M . J. 
Chem. Phys., 12, pp. 336-344, Aug., 1944.—The 
barriers hindering internal ro tation  o f  methyl groups 
can be calculated by assum ing th a t they are solely 
due to repulsion between H  atom s according to  the 
law Vy —  4-99 x  105//-y5. F o r  dim ethyl ether, di
m ethyl sulphide and propylene, the empirically 
calculated values are low. This discrepancy is dis
cussed. This treatm ent is applied to  ethyl and iso
propyl alcohol and several norm al paraffins. The 
resulting entropies, h eat capacities and equilibrium  
constants, are com pared with available experimental 
data.

541.636 : 541.265 374 
Steric inhibition of resonance. I .  The dichloro-

nitrobenzenes. I I .  The m-xylidines and A'-dimelhyl- 
ni-xylidincs. Thomson, G . J. Chem. Soc., pp. 404- 
410, Aug., 1944.—T he m ol. solution volumes and 
m ol. refractivities o f  the 6 isomeric dichloronitro- 
benzcnes are interpreted as supporting the view that 
in 2 : 6-dichloronitrobenzene resonance between the 
n itro-group and the benzene nucleus is to  a  large 
extent inhibited and  th a t even 1 Cl o rtho  to  a nitro- 
group will have a certain  inhibitory effect on  the 
resonance. Variations in the parachors are o f  the 
sam e m agnitude and sign as the variations in mol. 
solution volumes. Values found for their dipole 
m om ents are  no t inconsistent with this view. C or
roboration  o f  views expressed is given by the observa
tion th a t the atom ic refractivity o f  N  in A-dim cthyl- 
wj-2-xylidinc is lowered to  nearly the value observed 
in  aliphatic tertiary amines, whereas in A-dim ethyl-m- 
5-xylidine it has the norm al value for arom atic  tertiary 
amines. A n  interm ediate value is found  in A- 
dimethyl-ni-4-xyIidine, in which one m ethyl group is 
o rth o  to  the dim ethylam ino-group. T he m ol. solu
tion  volume o f  Ar-dimethyl-/u-2-xylidine is higher than  
th a t o f  A-dimethyl-m-S-xylidine bu t indistinguishable 
from  th a t o f  iV-dimethyl-/«-4-xylidine. T he parachors 
o f  the  A-dimethyl-m-xylidines decrease in the order 
771-5 >  777-4 >  777-2.

43
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541.64 : 541.124 see Abstr. 340

541.64 : 541.24 : 661.713 : 532.133 see Abstr. 119

541.65 : 535.343-31 see Abstr. 179

541.653 : 535.56 see Abstr. 189

541.654 : 535.324 see Abstr. 170

541.67 ; 537.226.2 see Abstr. 239, 240 
5 4 1 .6 8 :5 3 2 .1 3 3 :5 3 9 .1 3 3  =  3 375

Structural mechanics o f highly elastic continua. 
V I. Viscosity and chemical constitution of micro- 
molecular systems. U mstatter, H . Kolloidzschr., 102, 
pp. 232-245, M arch, 1943.— [See A bstr. 1396 (1942)]. 
The viscosity/tem perature function a t  const, vol. is 
derived by substituting the time param eter o f  N ew 
to n ’s cooling law in M axwell’s viscosity equation. 
U pper and lower critical tem peratures, the latter being 
th a t a t which the liquid will cease to flow even under 
highest negative pressure, form  the boundary  condi
tions. L inear dimensions o f  m icrom olecular particles 
m ay be calculated with considerable accuracy from  
surface tension and shearing elasticity, relaxation time 
from  surface tension and abs. mol. wt. C om pounds 
w ith equal relaxation times are in general m utually 
soluble. A  structural analysis o f  m ixtures o f  hydro
carbons based on optical investigations is discussed.

r . N.
542.231.8 : 541.12.032 see Abstr. 329

542.48 :621 .316 .7  376
Automatic pressure regulation in vacuum distillation.

C oulson, E. A ., a n d W arne, R. J. J. Sci. Instrum., 
21, pp. 122-123, July, 1944.—A  description is given 
o f  a m ethod for controlling autom atically the pressure 
in laboratory  distillation apparatus o f high fractiona
tion efficiency (equiv. to  betw. 50 and 100 theoretical 
plates). The m ethod depends upon the use o f  a 
H 2S 0 4 m anostat,- an  electronic relay and  a solenoid- 
operated  air-valve. C onstructional details are given 
for the tw o last-m entioned com ponents. Over the 
range 700-70 m m . o f  H g  the pressure variation is 
lim ited to  abou t 0 -1% o f  any desired pre-set value.
542.61 : 532.739.2 w e  Abstr. 143
543.81 377

A physical method for determining residual water and 
other volatile m aterials in pure substances. Sc h w a b ,
F . W ., a n d W ichers, E. J. Res. Nat. Bur. Stand., 
Wash., 33, pp. 121-129, Aug., 1944.—T he im purity  is 

separated by fusing the substance in a  cell attached to 
a  collecting system  and allowing it to  freeze slowly 
while the vapours are collected by pum ping them  into 
a  trap  o f  know n volume, cooled by liquid air. W hen 
the trap  is warm ed to  room  tem perature, the pressure 
o f  the vapour w ithin it, if  below sa turation , together 
with the tem perature and volume, determ ine the 
quantity  o f  im purity in term s o f  m oles and, if  its 
identity is know n, in term s o f  weight. An auxiliary 
procedure perm its the im purity to be isolated as a 
liquid, in a  capillary container, and thus to be 
identified.

545 : 621.357.7.035.4 378
The estimation of ammonia in electrolysed cyanide 

plating solutions. B l o w , C. M., H iscox, N. G., a n d 
Smith, M. W. J. Eleetrodepos. Tech. Soc., 19, 
pp. 147-156, 1944.— [Abstr. 138 B (1945)].

545.37 379
Polarographic examination of carbonyl compounds.

Lu p t o n, J. M ., a n d Ly n c h , C. C. J. Arner. Chem. 
Soc., 66, pp. 697-700, M ay, 1944.—R eduction o f 
aldehydes and ketones in acid N 2H 4 was carried ou t 
polarographically using P r"C H O , M e2CO, M e n- 
amyl ketone and  M eB ufC O  from  0-0001 to  0 01 M . 
E quations relating diffusion curren t and conc. are 
given. The precision is between 2 and 5%. w . r. a .
545.71 380

A simple analysis of the helium content o f air.
G luckauf, E. Trans. Fqraday Soc., 40, pp. 436-439, 
Oct., 1944.
545.82 381 

Infra-red analysis of butadiene. B r a d y, L. J.
Industr. Engng Chem. (A nalyt. Edit.), 16, pp. 422-424, 
July, 1944.—D etails are given o f the infra-red tech
nique involved where the concentration o f  only one 
com ponent o f  a m ixture is o f  interest.' Refined 
butadiene m ay contain a num ber o f  im purities which 
absorb  a t a  wavelength fo r which butadiene is rela
tively transparent. D eterm ination  o f  the im purity 
concentration  allows o f  the butadiene content being 
determ ined by difference. a . h .
545.82 : 669.14 see Abstr. 421
545.824 : 548.73 see Abstr. 394
545.83 : 778 : 535.247.4 see Abstr. 165
545.844 : 535.321 see Abstr. 169
546.78 382

a-tungsten. Petch, N . J., R ooksby, H . P. Nature, 
Lond., 154, pp. 337-338, Sept. 9, 1944.
548.0 : 531.7 : 536.41 =  3 383 

The lattice constants and coefficients o f expansion
o f iodine. Straumanis, M ., and Sauka, J. Z . phys. 
Chem. B, 53, pp. 320-330, July, 1943.—T he lattice 
constants and expansion coefficients o f  rhom bic I 
crystals were determ ined at 3-4  const, tem peratures 
[Abstr. 1551 (1943)]. A t 18°C., a =  4-7761 A, 
b  == 7-2501 A, c =  -9-7711 A. The linear expansion 
coefficients a re  oq =  133-4 X I 0 ~ 6, a 2 =  95 X 10~6, 
0:3 =  35-1 x  10 ~ 6 and the cubic expansion coeff. 
j) =  264 x  10~6. N o  m onoclinic crystals could be 
established and, therefore, a  transition  po in t a t 
46-5°C . docs n o t exist. The preparation  o f  the 
crystals and the choice o f  rad ia tion  are discussed and 
the interferences observed are indicated on  equatorial 
planes o f  the reciprocal lattice. r. n.
548.0 : 536.631 , 384

The specific heat of m etals crystallizing in the cubic
system. D ayal, B. Proc. Indian Acad. Sci. A, 
20, pp. 24-50, July, 1944.— Sp. h t. da ta  fo r Al, Ag, 
A u, Cu and Pb (face-centred), Li, K , N a  and W 
(body-centred) crystals have been evaluated by 
R am an dynam ics o f  crystal lattice from  known elastic 
constants and a  Debye function representing the  o ther 
degrees o f  freedom . Calculated and experim ental 
values are  in fair agreem ent. T he accuracy with 
which sp. ht. da ta  can  be represented by a  single 
Debye function is discussed. w . r . a .
548.0 : 621.794 : 535.21-31 see Abstr. 160
548.1 385 

The space groups of N iCl2 . 6N H 3, N iBr2 . 6N H 3
and N il2 . 6N H 3. Y u , S. H . Sci. Rec., Acad. Sinica,

44
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1, 1-2, p. 151, Aug., 1942.—I t  was form erly thought 
th a t crystals o f  these salts m ust have the sym m etry o f 
one o f  the space groups Fm3(Tb), F 4 3 (0 3) and 
F niim (cfy  [J. Amer. Client. Soc., 44, p. 1239, 1922), 
Nature, 128, p. 410, 1931]. A discussion is given to 
show  th a t there are reasons for concluding th a t the 
correct space group is FAlnt. l. s. g .
548.3 : 553.621 386

Orientation of the etching figures of quartz.
C h o o n g, S. P. Nature, Lond., 154, p. 464, Oct. 7, 
1944.

548.32 =  3 387 
On the isomorphous interchange of the groups

— C H = C H — and — C H 2= C H 2— (cinnamic acid 
and hydrocinnamic acid). K ofler, A., a n d 
B randstatter, M . Z . phys. Chem., 192, pp. 71-75, 
July, 1943.—The fusion d iagram  o f  /ra/tr-cinnam ic 
acid and hydrocinnam ic acid is investigated. It 
consists o f  3 parts, the m iddle o f  which is produced 
by a  stable series o f mixed crystals form ed o f 2 instable 
form s o f  th e  com ponents. O f the o ther 2 series, one
shows the structural type o f  the stable form  o f cin
nam ic acid, the o ther th a t o f  the stable form  o f  hydro
cinnam ic acid. The transition points are located a t 
61°C. and I22°C. corresponding to  80% and 18% 
(wt-X respectively, o f  hydrocinnam ic acid. r . n .
548.32 =  3 388 

On the isomorphous interchange of the groups
- C H 2- C H 2- ,  - C H = C H - ,  - N = C H - ,  - N = N —  
B randstatter, M. Z. phys. Chem., 192, pp. 76 - 
81, July, 1943.— [See A bstr. 453 (1943)]. T he 
structure  .of the  miscibility types o f  benzalaniline 
w ith stilbene, azobenzene and dibenzyl, respectively, 
a re  investigated by K ofier’s m ethod [Abstr. 1444 
(1943)] and their fusion diagram s are discussed.

R. N.
548.32 =  3 389 

Isodimorphism in an alleged case of formation of
mixed crystals o f type la . Brandstatter, M . Z. 
phys. Chem., 192, pp. 82-84, July, 1943.— A n investi
gation  o f  the system />-bromoiodobenzcne : p- 
diiodobenzene [Abstr. 1444 (1943)] shows that it is 
no t o f  type la  [Abstr. 1424 (1907)] (miscible w ithout 
gap, with a  poin t o f  inflection in the fusion diagram) 
but o f  type IV  [Abstr. 678 (1900)], i.e. w ith a  transition 
point. Thus a case o f  isodim orphism  is apparen t 
which was also proved by m aking a  contact p repara
tion. r. n .
548.55 : 548.73 see Abstr. 395

548.7 : 531.19 390
Note on Kirkwood’s theory of superlattices. W a n g, 

J. S. Sci. Rec., Acad. Sinlca, 1, 1-2, pp. 116-120, 
Aug., 1942.—The K irkw ood m ethod o f  evaluating the 
partition  function [Abstr. 928 (1938), 3858 (1939)] in 
the statistical theory o f  superlattices is based on  the 
transform ation

log (  2  M„xnln !\  - 2  A„x"/nl
\n ~ 0  J n — 1

where M n =  X "  is the nth m om ent. H ere X  is the 
num ber o f  pairs o f  atom s situated a t neighbouring 
sites fo r any given configuration and the ba r denotes

an average over all possible configurations. There 
are two form ulae for com puting the m om ents

N '
(l) 2

a , 6  =

N '
2  U a  

0 =  1

where N '(=  $N ) is the num ber o f  sites in one class 
and ia, rjb, and pab are certain integers depending 
on the configuration. In the present paper it is shown
(i) that the form  (2) serves equally well as the form  ( 1) 
for the exact evaluation o f  the m om ents o f  any order,
(ii) that when surface effects arc neglected, the o rder 
o f  term s in M n and in A„ should be carefu lly 'con
sidered. l .  s. G.

548.73 391 
An improved algebraic method for the determination

of crystal structure from X-ray data. Y u, S. H .
Sci. Rec., Acad. Sinica, 1, 1-2, pp. 109-110, Aug., 
1942.—A vram i’s m ethod [Abstr. 3460 (1938)] con
sists in solving an  algebraic equation  o f  degree 
n =  m(m  — 1) where m  is the num ber o f  x , y  or z  
com ponents o f  the interatom ic distances to  be deter
m ined. The present m ethod is an  im provem ent in 
that (i) it is only necessary to solve an  equation 
(determ inantal) o f  degree n fl, and (ii) the num ber o f 
term s needed in a  given spectrum  H(h, k, I) is reduced 
from  2n to («/2) +  1. This m eans th a t intensity data 
o f  very high-order reflections are no t needed, so that 
som e experim ental difficulties are avoided. l. s. g .
548.73 392 

A new method of analysis of X-ray data for the
determination of crystal structure—its application to 
iron pyrites. Y u, S. H ., a n d H o, C. P. Sci. Rec., 
Acad. Sinica, 1, 1-2, pp. 111-115, Aug., 1942.—A 
m odification o f  the Patterson synthesis is developed 
and com pared with the latter in an  application to the 
analysis o f  the structure o f  iron  pyrites. T he rates 
o f  convergence o f  the two m ethods are discussed and 
also the resolving pow er between peaks on  the 
Patterson diagram . It is claimed th a t the new 
m ethod is m uch m ore powerful th an  the classical 
Patterson m ethod. l .  s. g .
548.73 393 

Lightning calculations with light. B r a g g, L.
Nature, Lond., 154, pp. 69-72, July 15, 1944.—T he 
trial and erro r m ethod o f  reconciling X-ray diffraction 
m easurem ents w ith probable crystal structure is 
simplified by the “ fly’s eye” device. A  m aster p late 
is prepared consisting o f a  pattern  o f m inute holes 
in an  opaque background, the plate is exposed to  a  
single un it o f  the crystal pattern  represented by a  
cluster o f  lam ps and the pattern  form ed by a  pinhole 
image o f  the array  is photographed and the p late 
developed as a  cross grating. Hence any proposed 
structure to  be tested is draw n to  scale and a  lam p 
placed a t each a tom  in tu rn  and the cross grating 
spectrum  and observed diffraction spectrum  are com 
pared. The mol. scattering factor and the use o f  the 
Patterson  o r vector d iagram  are discussed, n . m . b.
548.73 : 545.824 394 

Chemical analysis by powder diffraction. F revel,
L. K. Industr. Engng Chem. (Analyt. Edit.), 16, 
pp. 209-218, April 20, 1944.— Extensive tabulated  
d a ta  are given on the use o f the pow der diffraction 
m ethod in the chemical identification o f  solids. T he
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d a ta  are fo r boiler scale, M gO, AI- o r Fe-containing 
substances, and  for am biguities due to solid solution, 
isom orphism , o r structural similarities. General 
difficulties that m ay be encountered are discussed.

N. M. B.

548.73 : 548.55 395 
A simple vector method for the determination o f

orientations o f cubic single crystals from back-reflection 
X-ray photographs. D ecker, B. F . J. Appl. Phys., 
15, pp. 610-612, Aug., 1944.—The m ethod is described 
and an exam ple is given. T he calculations m ay be 
m ade with a  slide rule and the process requires 20 to 
30 m inutes. l. s. g .
548.73 = 6  396 

Contribution to the evaluation of the lattice constant
by D ebye-Scherrer’s method. V jerheller, F ., a n d 
B ueno, A. Pub/. Fac. Cienc. Fis-M at. La  Plata, 
No. 173, p . 617, M arch, 1944.— Correction. [See 
A bstr. 1206 (1944)].
548.74 397 

An electron diffraction investigation of sulphur
nitride, arsenic disulphide (realgar), arsenic trisulphide 
(orpiment) and sulphur. L u, C. S., and Donohue, J. 
J. Amer. Chem. Soc., 66, pp. 818-827, M ay, 1944.— 
From  electron diffraction ̂  m easurem ents the S8 m ol. 
has a regular puckered ring  with S -S  2-07 ±  0-02  A 
and angle S -S -S  105° ±  2° and shows ra th e r large 
am plitude o f therm al vibrations; As4Sg has A s-S  
2-25 ±  0-02 A, angles A s-S -A s and S -A s-S  100° ± 2° 
an d  114° ±  2°. M ol. structures o f  As4S4 and S4N 4 
could no t be unequivocally established b u t cradle- 
shaped configurations o f  an  a lternating eight-ring are 
satisfactory. In  S4N 4 there  is a  bisphenoid o f S and  a 
square o f  N  atom s with N -S  1-62 .± 0 - 0 2 ,  S-S  
2-69 A, angles S -N -S  and N -S -N  112° and 106°; 
whereas As4S4 has a bisphenoid o f  A s and  a  square 
o f  S atom s w ith A s-S  2-23 ±  0-02, A s-A s 2-49 ±  
O’04 A and angles A s-S -A s, S -A s-S , and S -A s-A s 
101° ±  4°, 93° and 100°. The structures, and m ore 
particularly  those q f  As4S4 and S4N 4, are discussed 
in  relation to  their chemical properties. w. r. a.
549.211 ; 536.413.3 see Abstr. 211
549.211 : 539.32 see Abstr. 310
550.34 ' . ' 3 9 8

Bibliography o f seismology, Ju ly  to Dec., 1943. 
H odgson, E. A. Publ. Dom. Obs., Ottawa, N o. 14, 
pp. 233-252, 1944.— [See A bstr. 1462 (1944)].
550.341 399

Wavelet functions and their polynomials. R icker, 
N . Geophysics, 9, pp. 314-323, July, 1944-— The 
wavelet functions used in the  previous paper [Abstr. 
1893 (1944)] a re  extended, a  m odified no tation  is 
adopted , and 24 o f  the polynom ials are  given, 
together w ith their roots. Expressions are  given for 
the displacem ent, velocity and acceleration-type 
wavelets.
550.8 : 553.98 see Abstr. 418
550.831 : 550.838 400

Geophysical survey of the Arkansas bauxite region. 
M a l amphy, M . C., a n d VAllely, J. L . Geophysics, 
9, pp. 324-366, July, 1944.— M agnetic and  gravi
m etric surveys were conducted over an  a rea  o f  approx. 
1 400 sq. miles. T he various syenite ou tcrops are

dom es or bosses on a  large batholith , and o ther 
sim ilar dom es occur on  the batholith  but do  no t 
outcrop. Drilling on the local geophysical anom alies 
proved the presence o f  10 buried dom es, bu t only 2 
project above the upper surface o f  the M idway clays. 
The geophysical data  indicated the approx. configura
tion o f  the buried flanks o f  the know n syenite ou t
crops, and the portions o f  these flanks th a t project 
above the M idway have been outlined m ore accurately 
by drilling. M agnetic surveys extending along the 
M idw ay-W ilcox contact from  G urdon  to Searcy have 
proved the im probability o f  the existence o f o ther 
syenite masses sim ilar to  those found in Pulaski and 
Saline Counties. A  detailed m agnetic survey o f  the 
M agnet Cove area in H ot Spring County proved that 
the syenite mass exposed in th a t locality is an  isolated 
in trusion  and entirely unrelated to those o f  Pulaski 
and Saline Counties.
550.838 : 550.831 see Abstr. 400
551.2 401

Volcanic contributions to the atmosphere and ocean. 
C otton, C. A . Nature, Loud., 154, pp. 399-400, 
Sept. 23, 1944.
551.44 402

The natural resources o f G reat Britain. II . U nder
ground waters. B ailey, E. B. J. R . Soc. Arts, 92, 
pp. 545-552, Sept. 15, 1944.— A  survey o f  the quality  
o f  w ater available and the requirem ents.
551.481.1 : 535.43 403

Occasional whiteness o f the Dead Sea. B loch, R., 
Littman, H. Z., a n d E lazari-Volcani, B. Nature, 
Loud., 154, pp . 402-403, Sept. 23, 1944.
551.5 : 613.1 404

Clim ate, weather, and man. B runt, D . E n
deavour, 3, pp. 87-97, July, 1944.—The factors in 
volved in the heat exchange processes o f  the hum an 
body are  ra te  o f  generation o f  heat in ' the body 
(m etabolic rate) and heat losses by radia tion , con
vection and evaporation. This article is a  general 
study o f  heat exchange processes under various 
atm ospheric and  o th er conditions, in relation to  the 
physiological conditions determ ining com fort and 
health; and  contains the results o f  experim ents 
carried ou t on  bo th  clothed and unclothed subjects. 
Particular consideration is given to the lim iting con
ditions o f  tem perature and hum idity  fo r heat-stroke, 
fo r varying degrees o f  physical activity and including 
the effect o f  increased ventilation. A tentative 
classification o f  clim ates is given in term s o f  qualita
tive observations o f  com fort o r discom fort, and the 
article concludes with som e considerations on  the ideal 
clim ate. a . e. t.
551.510.41 405

O n the existence o f atom ic nitrogen in the upper 
atmosphere o f the earth. W u, T. Y. Phys. Rev., 66, 
pp. 65-68, Aug. 1 and  15, 1944.— Evidence for the 
existence o f  atom ic nitrogen in the upper atm osphere 
is presented. It is show n th a t the absence o f  certain 
lines o f  N I  and  the absence o f  continuous absorption  
which leads to  the dissociation o f  N 2 cannot be con
sidered conclusive evidence against the existence o f  
atom ic nitrogen. Relative densities o f  the E  and  F  
layers are discussed, and  it is shown that observations 
o f  high density in  the  F  layer m ay be com patible w ith
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th e  existence o f atom ic nitrogen. Possible transitions 
which produce the night sky spectrum  are discussed.
551.513 406 

Periodic properties o f the semi-pcrmancnt atm o
spheric pressure systems. Stewari', H. J. Quart. 
Appl. Math., 1, pp. 262-267, Oct., 1943.—These 
systems and the belts o f  westerly winds are the 
outstanding features o f  the general circulation o f 
the  atm osphere. In a  previous paper [Abstr. 199 
(1941)] the form ation o f  such high-pressure systems 
was discussed. The period o f  the characteristic 
oscillations o f  these systems is now  determ ined and 
found  to  be o f the o rder o f  m agnitude o f  years. The 
m eteorological significance is pointed out. l. s. o .
551.513 =  3 407 

The deterioration of hot and cold a ir masses through
the action o f exchange. Ja w , J. J ., a n d G u h , J. S. 
Sci. Rec., Acad. Sinica, 1, 1-2, pp. 140-145, Aug., 
1942.—T he equation  fo r stationary  exchange is

+  +  V ^ z  ~  a  ¡)z 2 w h e rc  V  —  (K c>  v y<

is the  velocity o f  the a ir  current. The one-dim en
sional case is solved with and w ithout tem perature 
inversion and som e num erical exam ples are studied.

L. S. G.
551.521.1 : 615.83 408

A daily record of ultra-violet solar and sky radiation 
in W ashington, 1941 to 1943. C oblentz, W .W ., a n d 
Stair, R. J. Res. Nat. Bur. Stand., Wash., 33, 
pp. 21-44, July, 1944.—A  description is given o f  a 
photo-electric ultra-violet-intcnsity m eter and au to 
m atic integrating and recording apparatus for 
m easuring the biologically effective com ponent o f 
ultra-violet radia tion , o f  wavelengths 3 132 A  and 
shorter, from the sun  and the entire sky, incident on  a 
horizontal plane, under various m eteorological con
ditions. M ethods o f  standardization , in abs. value, 
a re  described (see RP1542 fo r supplem entary data). 
A  continuous graphical record  is given. T he 
m onthly to tals in abs. value (m W m in./cm .2) a r e . 
show n graphically. O n the  clearest days the radiation  
ranges from  ab o u t 180 p W /cm .2 in m idsum m er to 
ab o u t 30/rW /cni.2 in m idw inter. A  series o f  erythem a 
tests is given, correlating the physical (radiom etric) 
m easurem ents with the physiological reaction o f  the 
untanned skin. •
551.577.33 409

Smoke and rain. B ibby, J. R. Nature, Load., 154, 
p. 434, Sept. 30, 1944.
551.579.5:537.311.5 410

The water table, equipotentials and streamlines in 
drained land. C hilds, E. C. Soil Sci., 56, pp. 317— 
330, Nov., 1943.—The equation  o f  flow o f  ground 
w ater to  parallel drain lines is also the equation  o f 
2-dimensional flow o f electricity in a sheet conductor. 
T he construction o f  the sheet and circuit is described 
and illustrated. Three sets o f  experiments show 
(a) how  the w ater table falls with increase o f  drain 
dia., o r with reduction o f  drain  separation; (b) the 
relation o f water-table height to  rate  o f  rainfall; 
(c) the influence o f  the depth o f  the im perm eable 
floor below the drains. T he form ula giving an  
elliptical water-table section is no t in accordance with 
the requirem ents o f  potential theory. c .  J. g .

551.579.5 : 631.415.1 411 
M easurements o f p H  with the glass electrode as

affected by soil moisture. D avis, L. E. Soil Sci., 56, 
pp. 405-422, Dec., 1943.—A  study was m ade o f  the 
operation  o f  the glass electrode, the calomel half-cell 
w ith salt bridge and the valve amplifier, when used 
to  m easure the p H  o f  soils a t low m oisture content. 
In dry soils, comm ercial valve amplifiers m ay give 
erroneous results because the p roduct o f  the grid 
current and resistance o f  the soil yields an  extraneous
e.m .f. The apparen t p H  obtained in soils o f  low 
m oisture content depends on  pretreatm ent o f  the glass 
electrode. T here is no acceptable evidence that dry 
soils are characteristically m ore acid o r m ore alkaline 
than  m oist soils, and attem pts to  m easure the p H  o f  
soils below the m oisture equivalent are undesirable.

c .  J. G.
5 51 .579 .5 :631 .432 :621 .317 .39  412

A note on electrical methods o f determining soil 
moisture. C hilds, E. C. Soil Sci., 55, pp. 219-223, 
March, 1943.— [Abstr. 105 B (1945)].
551.583.2 413

On the problem of desiccation of the Tarim  basin 
during historic times. L ee, J. Sci. Rec., Acad. 
Sinica, 1, 1-2, pp. .146-150, Aug., 1942.—T he hypo
thesis that C entral Asia has gradually been getting 
d rier during  the past two m illennium s is discussed 
and the conclusions reached are : (i) Owing to  the 
encircling m ountains, the T arim  Basin has been 
extremely arid  in  historic times, (ii) O n the Pam irs 
and K arakoram  ranges, the  m oisture is relatively 
plentiful on  account o f  the influences o f  the western 
depressions in the w inter and o f  S.W . m onsoons in 
the sum m er, (iii) The glaciers on  the K unlun ranges 
have been undergoing slow but continuous dim inution 
due to  a  m ilder clim ate, so the rivers on  the northern  
slopes o f the K unlun have been retreating  backward 
during historical times. l. s. g .
551.593.6 414 

Spectrum formed on a cloud. N ightingale, E.
Nature, Lond., 154, p. 434, Sept. 30, 1944.
551.593.63 415

Abnormal paranthelia. W h it e ,  P. Nature, Lond., 
154, pp. 517-518, Oct. 21, 1944.
551.594 416 

Persistence o f luminosity in air. O ’D oherty, J. J.
Nature, Lond., 154, p . 339, Sept. 9, 1944.
551.594 : 537.591.2 see Abstr. 269
552.64 : 538.214 see Abstr. I l l
553.042 417

The natural resources of G reat Britain. I. M inerals. 
B a i le y ,  E . B . J. R. Soc. Arts, 92, pp. 538-545, 
Sept. 15, 1944.—A  survey incl. m ainly coal, oil, iron , 
tin , lead, copper and zinc.
553.61 : 631.43 : 539.215 see Abstr. 299 
553.621 : 548.3 see Abstr. 386
553.98 : 550.8 418

Analytical and experim ental data  concerning a solid 
hydrocarbon survey of the Fort Collins anticline. 
T ripp, R. M. Geophysics, 9, pp. 367-387, July, 
1944.—An analysis is m ade o f  the properties o f  sedi
m ents and their derived products which pertain  to 
the m igration o f  gaseous hydrocarbons. F ro m  a
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therm odynam ic consideration the zone o f  secondary 
m ineralization is located and the appearance o f  radio
active highs over structure  is explained. A distinction 
is m ade between the types o f  soil waxes, and an  hypo
thesis is. advanced to explain the origin o f  the petro
leum derived waxes. T he results o f  a  soil wax survey 
o f  a producing structure are presented and discussed.
571 : 53 see Absir. 85
576.33 : 537.531.9 see A bstr..261
576.333 : 591.181 : 537.213 see Abstr. 231
576.35 : 517.92 see Abstr. 59
576.8.095.14 : [537.531.9 +  539.164.94 

+  539.166.94] see Abstr. 260
576.8.095.14 : 539.185.9 see Abstr. 298
576.8.098 : 537.363 see Abstr. 250 
577.16B2 : 541.144.8 see Abstr. 363
581.03 : 537.531.9 see Abstr. 262
591.111.3 : 532.64 : 537.39 see Abstr. 251 
591.148 : 535.247.4 see Abstr. 164
591.181 : 537.29 see Abstr. 242
591.181 : 537.39 see Abstr. 252, 253
591.181 : 576.333 : 537.213 see Abstr. 231 
593.171 : 537.311 see Abstr. 243
612.79 : 537.311.3 see Abstr. 245
612.79 : 537.312.6 see Abstr. 249
612.84 : 535.7 see Abstr. 193, 194

6 1 2 .8 4 5 3 5 .7 3 5  see Abstr. 196
612.843.613 419

Current problems of visual research. Stiles, W. S. 
Proc. Phys. Soc., Lond., 56, pp. 329-356, Sept., 
1944. Abstr. in Nature, Lond., 154, pp. 290-293, 
Sept. 2, 1944.—A  resum e o f the subject, including
(a) a discussion o f  random  variations in the visual 
threshold and possible explanations based on  quanta 
variations in the stim ulus, (6) the different visibility 
(luminosity) curves which are found under different 
viewing conditions, (c) the phenom ena o f  vision under 
changing conditions (adaptation  and recovery), (d) the 
fundam ental response curves in colour vision. The 
paper concludes with a  bibliography. j. w . t . w .
612.85 : 534.7 see Abstr. 156
613.1 : 551.5 see Abstr. 404
615.37 : 541.18 see Abstr. 364
615.83 : 551.521.1 see Abstr. 408 .
616.8 : 534.154 see Abstr. 153

622 : 535.371 see Abstr. 182
623.5 : 531.55 see Abstr. 105
631.415.1 : 551.579.5 see Abstr. 411

631.43 : 553.61 >539.215 see Abstr. 299
631.562.3 : 532.69 see Abstr. 133
631.563.2 : 536.2 see Abstr. 206
632.94 420

Abrasion of soil insects. W igglesworth, V. B. 
Nature, Lond., 154, pp. 333-334, Sept. 9, 1944.
661.713 : 541.64 : 541.24 : 532.133 see Abstr. 119
665.5 : 535.33 see Abstr. 171
666.1 : 539.434 see Abstr. 323

667.2 : 535.371 : 535.54 see Abstr. 188
667.5 : 539.501 see Abstr. 326 
669 : 539.4.01 see Abstr. 317
669.14 : 538.2 see Abstr. 275
669.14 : 539.431 see Abstr. 322
669.14 : 545.82 - 421

The routine spcctro-chemical analysis o f steel.
Y o u n g , L. G . Engineer, Lond., 178, pp. 116-118, 
Aug. 18, 1944.
676 : 532.13 : 539.24 see Abstr. 303 
676 : 532.691 see Abstr. 134 
676 : 535.653.3 see Abstr. 191 
676 : 536.468 see Abstr. 215 
676 : 539.4.019 see Abstr. 320
676 : 539.4.019 : 539.217 see Abstr. 300
676.11 : 541.127 : 541.144.8 see Abstr. 362
677 : 531.717 see Abstr. 106
677.001 422

Tentative Textile Standard No. 10, 1944. Standard 
testing methods for narrow fabrics. J. Text. Inst., 
Manchr, 35, pp. S7 -S40 , Sept., 1944.— Specifies p ro 
posed tests relating to general dim ensional and 
physical properties o f  narrow  fabrics, the special 
characteristics o f  elastic narrow  fabrics, chemical 
properties, and colour fastness.
678 : S36.6/.7 see Abstr. 221
678 : 536.77 : 532.71 see Abstr. 137 
678 : 539.388.8 : 532.71 see Abstr. 138 
778 : 545.83 : 535.247.4 see Abstr. 165
778.3 : 535.243 see Abstr. 163
778.31 : 535.824 see Abstr. 199
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