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061.3 935
French Association for the Advancement o f Science: 

Victory Congress. Nature, Loud., 157, 198-9 (Feb, 16,
1946).
389.6 : 621.386 : 615.849 see Abstr. 1185

517.947

MATHEMATICS 51
512.831 : 621.392.5 936

The application of the characteristic equation o f a  
m atrix  to the evaluation o f the range of frequencies for 
which currents are passed through networks with four 
or more terminals without attenuation. L o w r y , H. V. 
Phil. M ag., 36, 255-64 (April, 1945).— [Abstr. 871 B 
<1946)].
512 .972 :621 .3  =  4 937

Applications of the tensor calculus to electrical en
gineering. T ournier, M ., a n d C eccaldi, M. Rev. 
Gen. Elect., 52, 309-18 (Oct., 1943) In French.— 
[Abstr. 714 B (1946)].
5 12 .9 7 2 :6 2 1 .3 9 2 :6 2 1 .3 .0 9  =  4 938

The application of the tensor calculus to the study of 
electric networks. Etienne, F. Rev. Gen. Elect., 52, 
318-i9  (Oct., 1943) In French.— [Abstr. 720 B (1946)]. 
513.614 939

On multiple curves. I I I . H od g e, W . V. D . Proc. 
Camb. Phil. Soc., 42,11-14 (Jan., 1946).— A  continua
tion  o f  previous w ork [Abstr. 2664 (1945)]. G iven 
a  (plane) algebraic curve, C, and  an  Abelian group, G, 
it is show n how a  norm al m ultiple curve, I \  o f  C, 
co rresponding to  G, m ay be constructed. Any 
norm al m ultiple o f  C is  b irationally  equivalent to  I \

l .  s. G .

513.766 =  5 940
Finite connections, de M ira Fernandes, A. 

Portugaliae M athem atica, 4 (No. 4) 203-10 (1945) 
In  Italian .— A discussion o f  E instein’s recent w ork on 
affine connections [Ann. M ath ., 45 (1944)]. Some o f 
the  results are derived from  a  different set o f  postulates 
from  those originally used. l. s. g .
517.2 : 519.53 941 

A general form of the covering principle and relative
differentiation of additive functions. II . Besicovitch, 
A. S. Proc. Camb. Phil. Soc., 42, 1-10 (Jan., 1946).— 
A n  extension o f  th e  results o f  a  previous paper 
[Abstr. 2668 (1945)], the convergent sequences o f  con
cen tric  circles being replaced by any regular convergent 
sequences o f  covering sets. The problem  o f  the 
differentiation  o f  indefinite integrals w ith respect to 
any  m easure function  is solved completely. Indefinite 
in tegrals are differentiable a t alm ost all points. In the 
case  o f  the general m easure function, necessary and 
sufficient conditions are given in  o rder th a t the 
derivative be equal to  the in tegrand  a t alm ost all 
po in ts . T he subject m atter o f  the paper is treated  for 
the  E uclidean plane, bu t the  results ho ld  fo r n- 
d im ensional space. l. s. g .
517.512.2 : 551.501 942 

A summary method in harmonic analysis. W eren-
skiold, W . M et. Ann... 1 (No. 7) 137-47 (1942).— 
A  m ethod o f  approxim ate calculation o f  the F ourie r

coefficients o f  a  function given by a num ber (24) o f  
discrete, equidistant values is explained, suitable when 
only one o r two harm onics are required. T he for
m ulae are proved and  the accuracy is illustrated  by 
com parison w ith exact analysis o f  daily tem perature 
values fo r Oslo. A  m isprint gives the m ean as */4 
(instead o f  1/24) o f  the sum. j. a .  w .

517.53 943
A formula for the solution of an arb itrary  analytic 

equation. B l a s k e t t ,  D . R ., a n d  S c h w e r d t f e g e r ,  H. 
Quart. Appl. M ath ., 3, 266-8 (O ct., 1945).—The 
theorem  proved is: Let w =  f ( z ) be an analytic func
tion , regular in  a  dom ain  A  o f  the com plex ¿-plane. 
Let a  be an in te rio r point o f  A  and a  sim ple root o f 

f ( z ) ,  th a t is, / ( a )  =  0, / '( a )  0. Further, let zq be
a  poin t o f  A w hich is a  first approxim ation to the 
ro o t a. Then, i f  z  — f ~ l(w) is the inverse function 
o f /(z )  and tt'o = /(z p ) ,  we have

v = 0  \  dwl. j
T his theorem  provides a  basis fo r an  iterative m ethod 
fo r approxim ating to the ro o t a. l. s. g .

517.947 944
On relaxation methods: A m athematics for en

gineering science. So u t h w e l l, R . V. Proc. Rov. 
Soc. A , 184 (No. 998) 253-88 (Aug. 21, 1945).—In  this, 
the  Bakerian lecture to  the  R oyal Society fo r 1943, 
the  au th o r traces the developm ent and application o f 
relaxation m ethods. A  large num ber o f  exam ples is 
given. These are taken m ostly from  various papers 
in  the series on relaxation m ethods by the  au tho r and 
his school. A com plete bibliography o f  the  series to  
date is given. l. s. g .
517.947 : 531.252.2 945 

Relaxation methods applied to engineering problems.
VIIB. The elastic stability of plane frameworks and 
of flat plating. C hristopherson, D . G ., Fox, L., 
G reen, J. R ., Sh a w , F. S., a n d So u t h w e l l. R . V. 
Philos. Trans. A , 239 (No. 810) 461-87 (Oct. 10, 
1945).—T he m ethod given in  paper .VI o f  the series 
[Abstr. 1997 (1940)], for com puting norm al m odes and 
associated frequencies o f  vibration , is developed and  
extended to  investigate the problem  o f the critical 
loadings and  the associated m odes o f  d isto rtion  for 
plane fram eworks and  fo r flat plating  when there is 
neutral elastic stability . F o r  flat p lating  it  is difficult 
to  conjecture even approxim ately  the  m ode associated 
w ith the  gravest critical loading and  it was necessary 
to  develop a special technique to  cope w ith  this. 
T h is is called optim al synthesis and consists in a  
system atic blending o f  two solutions, each o f  which 
satisfies th e  im posed boundary  conditions. Two

v o l .  x l i x . — a . — 1946. A p r i l . 103



517.947 519.283

exam ples are given, the com putational w ork being 
discussed in detail. O ne o f  these relates to  a rect
angular p late  sustaining th rust on one pa ir o f  edges. 
T he o th er concerns a  rectangular strip  sustaining 
bending m om ents accom panied by shear. l .  s . g .
517.947 : 531.252.3 946 

Relaxation methods applied to engineering problems.
V IID . Stress distributions in elastic solids o f revolu
tion. A l l e n ,  D . N . d e  G ., F o x ,  L., a n d  S o u t h w e l l ,  
R. V. Philos. Trans. A , 239 (No. 810) 501-37 (Oct. 10, 
1945).— It is show n that relaxation  m ethods can deal 
successfully w ith all the  problem s covered analytically 
by Southwell [Abstr. 2270 (1942)], w hich are:
( 1) torsional stresses in  an  incom plete tore, (2) to r
sional stresses in  a  circular shaft o f  non-uniform  
diam eter, (3) axially sym m etric stresses in  a  com plete 
solid  o f  revolution, (4) flexural stresses in  an incom 
plete tore, (5) shearing  and flexural stresses in a  
to ro idal “ hook .”  A  num erical exam ple is given in 
each case. M oreover, in the relaxation m ethod there 
is no  restriction on the form  o f  the  generating curve, 
so th a t th is m ethod provides the only practical m eans 
o f  investigating stresses in solids o f  revolution, l .  s. g .  
517.947:531.258 947

Relaxation methods applied to engineering problems. 
V IIA  Biharmonic analysis as applied to  the flexure 
and extension of flat elastic plates. Fox, L., a n d  
S o u t h w e l l ,  R . V. Philos. Trans. A , 239 (No. 810) 
419-60 (Oct. 10, 1945).—Biharm onic analysis and the 
solution o f  A4 w =  IV, where IF is a specified function, 
are  brought w ithin the range o f  the relaxation m ethod. 
T he theoretical basis for th is is discussed, including 
the  various finite-difference approxim ations to  the 
equation  m entioned. The relaxation patterns for the 
operators V2 and V are given in  the case o f  triangular 
and square netw orks. T he interlacing o f  nets and the 
treatm ent o f  a  double boundary  condition  is con
sidered. In  the application  special a tten tion  is given 
to the problem  o f  a  flat elastic p late w hich is either 
bent o r stretched. F o u r cases are treated, since the 
edge conditions m ay specify cither tractions o r dis
placem ents both in  the  flexural and in the extensional 
problem ; one exam ple o f  each is considered. Only 
slight m odification o f  the  m ethod is apparently  
needed to deal w ith aeolo tropic plates. T he m ethod 
o f  th is paper, while laborious, is no t m ore so than  the 
photo-elastic technique which, a t present, appears to  
be the sole alternative. l .  s .  g .
517.947 : 531.258 948 

Relaxation methods applied to engineering problems.
V n i  A. Problems relating to large transverse dis
placements of thin elastic plates. G r e e n ,  J. R ., a n d  
So u t h w e l l, R. V. Philos. Trans. A , 239 (No. 811) 
539-78 (Nov. 6, 1945).— F o u r problem s are  solved, 
(a) a circular plate, w ith clam ped edge, which sustains 
a  uniform  transverse pressure, (b) a  circular plate, w ith 
“ sim ply supported”  edge, which buckles with radial 
sym m etry under uniform  edge thrust, (c) a  square p late 
(sustaining uniform  transverse pressure) o f  which the 
edges are clam ped, (d) a  square p late buckled by actions 
which, clam ping its edges, tend initially to induce a  
state  o f  uniform  shear. The first two examples m ay
be solved analytically (and so serve as test cases) but 
the last tw o present great difficulties in  th is approach, 
since the large-deflection equations o f  von K drm an 
are in tractab le  in  m ost cases. Rayleigh’s principle is

extended to  apply to large deflections and appears 
likely to  have considerable value in  design problems.

l . s .  G .

517.947 : 534.121.2 : 621.396.611.4 949
Relaxation methods applied to engineering problems. 

V II C. Free transverse vibrations o f membranes, with 
an application (by analogy) to two-dimensional oscilla
tions in an electromagnetic system. A l l e n ,  D . N . 
d e  G ., Fox , L ., M o t z ,  H . ,  a n d  S o u t h w e l l ,  R. V. 
Philos. Trans. A , 239 (No. 810) 488-500 (Oct. 10, 
1945).— M em branes, o f  uniform  o r variable density, 
are  easily treated  by a  technique sim ilar to  that o f  
V IIB  [Abstr. 945 (1946)]. T he governing equation, 
in the case o f  uniform  density, is V2>v +  Aw =  0 and 
th is is ju st the type o f  equation  arising  in the electro
m agnetic application . T he m odes o f  oscillation in  a  
cavity reso n ato r m ay thus be treated  by the  relaxation 
m ethod. An exam ple given relates to  the resonator 
system  o f  a  klystron  tube. l .  s . g .

519.21 =  3 950
The experience effect in probability theory. H a d -  

w i g e r ,  H .  Experientia, 1, 87-9 (June 15, 1945) In  
German.-—A  study is m ade o f  the varia tion , w ith time, 
o f  a  probability  p(t) =  A (t){A (t) 4- 23(r)} 1, where 
A (t) is the weight o f  the desired cases and B(t) the 
weight o f  the  undesired cases. W hen A (t)  is a  con
stan t, A(0), and  B(t) varies according to  the form ula,

r t

B (t)/B (0) =  1 -  A {1 -  p($)}d£

it is found th a t p(t) satisfies the differential equation , 
p '  =  co\(p2 — p 3) where co =  B(0)/A(0). A  study is 
m ade o f  the  solution o f  this equation . An asym ptotic 
solu tion , for large t, is given and a  pow er series fo r 
l /p (0  is obtained. l .  s. c .
519.212 =  4 951

A hypothesis o f the identity o f coarse and fine as a  
basis of statistics. M e r c i e r ,  A. Experientia, 1, 92 
(June 15, 1945) In French.
519.214 952

O n the accumulation o f chance effects and the 
Gaussian frequency distribution. G r i m s e y ,  A. H . R . 
Phil. M ag., 36, 294-5 (April, 1945).— It is poin ted  ou t 
that a  certain  integral appearing  in  a  previous paper, 
o f  the  sam e title  [Abstr. 75 (1945)] m ay be evaluated 
exactly. N um erical values o f  the integral are given.

519.241 : 677.01 : 531.751 see Abstr. 1003
519.25 953

Random distribution o f  l in e s  in  a  plane. G o u d s m i t ,  
S. R ev. M od. Phys., 17, 321-2 (April-July, 1945).— 
A  plane is covered w ith straight lines d istributed  a t 
random  in  position  and direction. The problem  is to 
calculate th e  probability  d istribu tion  o f  the areas o f  
the polygons in to  w hich the plane is divided. This 
is done exactly fo r the  simplified problem  where the 
lines are  all parallel to  the  x-axis o r  the y-axis. F o r  
the general problem  a  sphere is considered instead o f  
a  p lane in o rder to  avoid difficulties w ith infinities.

L . s .  G .

519.283:620.113 954
Statistical methods in quality’ control. V II. Control 

charts for analysis o f variables. Elect. Engng, N . Y., 
64, 448-50 (Dec., 1945).— [See A bstr. 372 (1946)]. —
519.53 : 517.2 see Abstr. 941

104



521.91 523.82

ASTRONOMY. GEODESY 52
521.91 : 535.225 =  3 see Abstr. 1025

522.21 955
Some a d v a n ta g e s  o f  l o n g  f o c u s  Newtonians. W h i t e ,  

E. K . J.R . Astr. Soc. Can., 39, 307-10 (Oct., 1945). 
—T his paper outlines the  advantages in  the m aking 
and  perform ance o f  f/12 m irrors over the  m ore 
com m on f/8. F o r  sh o rt focus m irrors parabolizing  is 
necessary to  correct spherical aberra tion  but the 
allow able tolerance fo r long focus m irrors is so  m uch 
greater th a t a  spherical m irro r will give good results. 
Long focus m irrors give high m agnification w ithout 
costly eyepieces o f  sh o rt focal length  and tem perature 
changes are less im portan t. T he disadvantages o f  long 
focus m irrors a re  few and no t serious, such as length 
o f  tube and  height o f  eyepiece. T ube currents have 
no t been found to  be increased. A  description o f  the 
perform ance o f  long focus m irrors as com pared with 
those o f  sh o rt focus on different classes o f  celestial 
objects is given. E. g .  m .

522.6 : 535.42 see Abstr. 1045
523.11 : 530.12 see Abstr. 981
523.72 : 551.510.535 =  3 see Abstr. 1169

523.72 : 621.396.821 956 
Radio-frequency energy from  the sun. P a w s e y ,

J. L ., P a y n e - S c o t t ,  R ., a n d  M c C r e a d y ,  L. L. 
Nature, Load., 157, 158-9 (Feb. 9, 1946).— [Abstr. 
897 B (1946)].

523.746 957 
M agneto-hydrodynamic waves and sunspots. A l f v e n ,

H . M on. N ot. R oy. A str. Soc., 105 (No. 1) 3-16
(1945).— A sum m ary o f  earlier w ork by Alfven 
[Abstr. 460 (1945)] and  W alen on the application  o f 
the  theory o f  m agneto-hydrodynam ic waves to  sun
spots, follow ed by an  in te rp reta tion  o f  sunspot ob
servations on  the  basis o f  the  theory. A  “ sunspot 
zone progression curve,”  show ing the  displacem ent 
o f  the  sunspot zone tow ards the so lar equator, is 
obtained by p lo tting  an  average tim e fo r the  appear
ance o f  sunspots in a  certain  solar latitude against 
this latitude. T his is com pared with the ra te  o f 
progress o f  the  sunspot' zone tow ards the equator 
calculated on th e  hypothesis th a t the sunspots are 
carried  from  the in te rio r o f  the  sun to  the  sun’s 
surface as a  m agneto-hydrodynam ic wave originating 
from  a single disturbance near the sun ’s centre. 
T he best results are obtained i f  the sun’s general 
m agnetic field is assum ed to be uniform  w ithin a  
concentric shell o f  radius 2 x  1010 cm  and  to  be that 
o f  a  d ipole outside this shell, the  “ sun’s m agnetic 
dipole m om ent”  being o f  the o rder o f  1 • 5 X 1033 to
6-2  x  1033 gauss.cm 3. v . c . a .  f .

523.746 : 621.396.812.5 958 
The great sunspot and radio transmission. Nature,

Load., 157, 155 (Feb. 9, 1946).— [Abstr. 895 B (1946)].

523.755 =  3 959
The behaviour o f the coronal line 5 694-42 A .

W a l d m e i e r ,  M . Astr. M itt., Zurich (No. 146)
(1945) In  German.—T he line (ascribed by Edlen to  
C aX V ) is seen only above sunspot groups, usually 
o f  great activity, and its frequency o f  observation 
follows the  11-year cycle. Its  highest intensities are 

v o l .  x u x . — a . — 1946. A p r i l .

observed in  prom inence heads and eruptions. T he 
reason is found in the  abnorm ally  large ionization  
energy required (814 V). t .  g .  c .

523.755 : 551.510.535 =  3 960
The physical sta te  o f the sun’s corona. W a l d m e i e r ,  

M . M t t .  Aargau. Naturf. Ges., 22, 185-201 (1945) 
In German.— The coronal tem perature is calculated 
from  ( 1) the density-gradient, (2) the  com plete 
blurring  o f  F raunhofer lines in  scattered light,.
(3) the  degree o f  ionization , (4) the  intensity  o f  coronal 
lines, (5) their D opp ler w idths. T he different m ethods 
all indicate a  tem perature  o f  o rder lO6“. C oronal 
rad ia tion  is suggested as th e  ch ie f cause o f  the 
ionosphere. t .  g .  c .

523.755.088.23 961
A possible source of erro r in the photographic photo

m etry of the solar corona. B a r b e r ,  D . R . M on. N ot. 
R oy. A str. Soc., 104 (No. 6) 335-9 (1945).— In ph o to 
graphs o f  a  dark  object su rrounded  by a  light 
background, a  spurious radia l density  gradient m ay 
be in troduced during  the developm ent, extending u p  
to  5 cm from  the  image o f  th e  object. A pplications to 
eclipse photography  are  considered. t .  g .  c .

523.77 962
Intensities o f hydrogen H a  and helium D 3 in so lar 

prominences, n .  B r u c k ,  H . A., a n d  M o s s ,  W. 
M on. N ot. R oy. Astr. Soc., 105 (No. 1) 17-22 (1945).—  
A continuation  o f  earlier w ork  [Abstr. 45 (1944)]. 
O bservations o f  line-intensities in  21 prom inences are 
quoted. These confirm  the  earlier result, th a t varia 
tions in  relative intensity  o f  H a  and  D 3 can in  general 
be explained as curve o f  grow th effects, w ith a  tem 
perature  o f  5 000°k. V ariations o f  excitation are, 
however, possible in particu lar cases. t .  g .  c .

523.82 , 963
O n the relation of the Cape magnitudes to  the In ter

national System. S t o y ,  R . H . M on. N ot. Roy. Astr. 
Soc., 104 (No. 6) 317-25 (1944).—T his paper gives the 
results o f  observations o f  the Pleiades and  a com 
parison  o f  the pho tographic  m agnitudes o f  stars in 
th is cluster and  in  the  H yades and Praesepe w ith the 
corresponding H arvard  m agnitudes which w ere 
directly com pared w ith the P o lar Sequence. A  zero- 
po in t correction is derived but no  satisfactory reduc
tion  to  the  In ternational System is possible. C ertain  
difficulties found from  the use o f  d iffraction gratings 
in  photom etry are m entioned. T he necessity for 
observations o f  a  num ber o f  standard  regions fo r the  
southern  hem isphere is stressed and  th e  tim e necessary 
to  carry ou t a  p lanned program m e is assessed. [See 
A bstr. 964 (1946)]. e .  g .  m .

523.82 964 
The Cape magnitudes and the International System .

S e a r e s ,  F. H ., a n d  J o y n e r ,  M . C. Astrophys. J ., 
102, 281-308 (Nov., 1945).—T his paper gives the 
results o f  the  reduction  o f  C ape m agnitudes by Stoy 
and M enzies fo r the H arv ard  S tandard  Regions a t 
declination —45° to  the  In terna tional System. T h e  
results o f  the  M ount W ilson observation o f  E ros stars 
com pared directly w ith the  N o rth  P o lar S tandards 
have been used as an  in term ediate link . A greem ent 
is found  w ith Stoy’s provisional reduction to  ab o u t 
th e  e igh th  m agnitude, bu t bo th  pho tograph ic  an d  

105 4*



523.83 523.872

photovisual scales diverge beyond th is poin t. The 
zero-points as reduced by Stoy fo r the H yades and 
Praesepe clusters a re  correct. S tars in  the Hyades 
beyond 200 parsecs show  colour excesses o f  0-3  m ag
nitudes. T his agrees w ith R am berg’s com putation  o f  
an  obscuring cloud beginning a t 140 parsecs. [See 
A bstr. 963 (1946)]. E. G . M.

523.83 : 523.873 see Abstr. 973
523.841.37 : 523.875 see Abstr. 975
523.841.9 965

A spcctrographic study of 68 u Herculis. S m i t h ,  B. 
Astrophys. J ., 102, 500-10 (Nov., 1945).—T he paper 
gives results o f  a  new determ ination  o f  the  orbital 
elem ents from  181 Y erkes spectrogram s, the lines o f  
the  secondary being m easured on tw o-thirds o f  the 
photographs. Values fo r y  and K  differ slightly from 
the  1935 results bu t o> shows a  large increase w hich is 
o f  doubtful im portance, the  value o f  e being sm all. 
A  difference o f  10° between zero phase fo r the prim ary 
and secondary is indicated  from  the least squares 
so lu tion  o f  the prim ary. e .  g .  m .

523.842 966
The spectroscopic orbit o f T U  M onocerotls.

D e u t s c h ,  A. J. Astrophys. J ., 102, 433-7 (Nov.,
1945).—T he spectroscopic o rb it o f  T U  M onocerotis 
has been determ ined from  27 spectrogram s. T he light 
curve by H ertzsprung is o f  the Algol type w ith a 
5 day period. M easures on the  spectrogram s using 
lines o f  H e I confirm  the period, bu t hydrogen lines 
give velocities w hich scatter widely abou t the  y  axis 
o f  the H e I velocity curve. T he spectra indicate a  
brighter secondary s ta r th an  the photom etric  elem ents 
w ould perm it. e .  g .  m .

523.85 967
Nebulous objects in the Andromeda nebula. Sey- 

f e r t ,  C. K ., a n d  N a s s a u ,  J. J. Astrophys. J ., 102, 
377-81 (Nov., 1945).r—Photographic  m agnitudes have 
been ob tained  fo r 212 o f  the  249 nebulous objects in  
M  31 using observational m aterial provided by 
Baade as well as H ubb le’s observations o f  1932. 
I t  is found th a t H ubble’s m agnitudes fo r 148 o f  these 
objects are system atically to o  bright by 0 -3  mag. 
Using the d istance m odulus o f  22-3 fo r M 3 1 , the 
m ean absolute m agnitudes fo r these objects is —5-0  
and  the  brightest has an  abs. m ag. o f —7 • 3. Since the 
average abs. m ag. fo r the g lobular clusters o f  the 
Galaxy is —7-5, it seems doubtfu l w hether the 
nebulous objects in  M  31 are  in fact globular clusters. 
As these objects are probably no t single stars, the 
stellar lum inosity d istribu tion  m ust be modified. 
S tar counts o f  M  31 now reveal no  stars brighter than 
apparent m agnitude 16-5 o r  abs. mag. —5-8.

g .  C. M cV .

523.854.1 968
Dimensions o f the G alaxy as defined by the system of 

globular clusters. Hogg, H. S. J. R . Astr. Soc. Can., 
39, 289-306 (Oct., 1945).—T he paper con tains a 
sum m ary o f  present knowledge o f  these objects. The 
96 g lobular clusters o f  the  Galaxy have a  colour class 
o f  G on  the  average and contain  stars o f  B aade’s 
type II  (abs. mag. no t greater than —1-5). T he 
distances o f  these systems and  their d istribu tion  in  
space show  that the centre o f  the Galaxy is possibly 
a t no t m ore than  8 000 parsecs from  the sun. D istances

norm al to the  galactic plane are  com parable w ith 
distances along it so th a t the  clusters fill a  roughly 
spherical volum e. N G C  2419 is an  exceptional object 
lying a t 56 000 p arsec  from  the sun in a  d irection 
opposite  to  the galactic centre. C om paring a  g lobular 
cluster w ith an  elliptical nebula, the au th o r poin ts ou t 
th a t there is a  discontinuity  o f  size bu t no t o f  stellar 
content between these two types o f  object. G . c . m c v .

523.87 969 
Spectrum of (3 Coronae Borealis. H i l t n e r ,  W . A.

Astrophys. J ., 102, 438-69 (Nov., 1945).—A  high- 
d ispersion spectrogram , ob tained  a t the M cD onald 
O bservatory, has been m easured for wavelengths and 
in tensities in  the  region AA3980-4638. Som e 1 560 
lines are listed together w ith th e ir in tensities and 
identifications. A  separate list o f  the  stronger 
unidentified lines is also given. Intensity  tracings o f 
the spectral region AA3987-4642 are given in thirteen 
figures. G . c .  M cv.

523.87 970 
The problem of U  Coronae Borealis, RS Vulpeculae

and TV Cassiopeiae. S a h a d e ,  J., a n d  S t r u v e ,  O. 
Astrophys. J ., 102, 480-91 (Nov., 1945).—A t principal 
m inim um  the spectra o f  U  CrB and RS Vul show 
fain t lines o f  Fe I, Fe  II, Ca I and Sr II, suggesting 
th a t the types o f  the  secondaries a re  abou t A2. This 
confirm s the discrepancy between the photom etric  
and the  spectrographic types announced previously. 
The reflection effect cannot account fo r this dis
crepancy, bu t the existence o f  a  peculiarity in  the 
structure o f  the H  lines o f  U  CrB n ear m axim um  
radial velocity suggests th a t a  stream  o f  gas sim ilar 
to  th a t previously observed in  A U  M on m ay account 
for the otherw ise unexplained early type o f  the 
secondary spectrum . I f  this should be true, the  eclipse 
w ould be partial, and  the true  spectrum  o f  the 
secondary unobservable; the m etallic lines a t m inim um  
w ould then  be a ttribu ted  to  the absorp tion  o f  the  light 
o f  the partly  eclipsed prim ary by the  atom s o f  the 
stream . d .  s .  e .

523.872 971 
M easurem ents on the spectra o f U Orionis, R Ser-

pcntis, R Aquilae and R  Cassiopeiae. M e r r i l l ,  
P. W . Astrophys. J ., 102, 347-52 (Nov., 1945).— 
F irst o f  a  series o f  papers on the spectra o f  long-period 
variable stars observed with a  dispersion o f  10 A /m m . 
The displacem ents o f  groups o f  lines are accurately 
m easured; m ost residuals a re  w ithin the errors o f 
m easurem ent, bu t a  few larger ones are related m ore 
to  the  behaviour o f  lines o f  various excitation levels 
th an  to  differential m otions o f  atom s. In U  Orionis 
before m axim um  H<5 in emission is notched by an 
absorption  line tentatively identified as due to  In  I. 
H i  m ay be exciting atom s by fluorescence to  the  upper 
level o f  I n i  A451I which appears as a  sharp  b righ t 
line o f  m oderate intensity. d .  s. e .

523.872 972 
The spectrum of Nova Puppis 1942. S a n f o r d ,

R . F . Astrophys. J ., 102, 357-65 (Nov., 1945).— 
65 spectrogram s o f  N ova  Puppis 1942 were obtained 
between N ovem ber 11, 1942, and  N ovem ber 28, 1944. 
Em ission lines due to  H  were observed throughout, 
those due to  C a II, N  II, Si II, O I, O II, Fe  II  during
early pa rt o f  series o f  observations being m ainly-
replaced by lines due to  higher ions o f  the sam e atom s
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later. T he em issionJines sp lit in to  several com ponents 
w ith separate m axim a a t the end o f  N ovem ber 1942. 
The velocity o f  expansion as deduced from  em ission 
lines was 1 150 km /sec a t first, falling to 615 km /sec 
in  1944. Velocity o f  the nova as a  whole deduced 
from  bisection o f  em ission lines was ± (3 6 -8  
± 2• 1) km /sec. M easures o f  w idths and  strengths o f  
in terste llar C a lines give a  d istance o f  1 460 parsecs 
and  an  absolute m agnitude a t m axim um  o f  approxi
m ately —10. » T his value lies between the usual values 
fo r b righ t galactic novae and fo r supernovae, d .  s .  e .

523.873 : 523.83 973 
Radial velocities and spectral classes for some stars

of large proper motion. L u y t e n ,  W . J. Astrophys. J ., 
102, 382-4 (Nov., 1945).—T he observations were 
m ade w ith the  82-in M cD onald  telescope and the
1-prism quartz  spectrograph and f/1 Schm idt cam era. 
14 stars w ith photographic  m agnitudes between 10-1 
and 13-6 were m easured for b o th  spectral class and 
radial-velocity. 8 m ore stars were m easured for 
spectral class only. Radial-velocities range from  
+  65 to  —130 km /sec. E stim ates o f  spectral class are 
rough. g . c . Mcv.
523.873 : 537.228.5 974 

The S ta rk  effect o f  the helium lines 4 471 • 6 and
4  470-2 in spectra o f class B stars. V e r w e i j ,  S. 
Proc. N ed  A ka d  Wet., 43 (No. 8) 1000-10 (1940).— 
In  A m sterdam  Publication  N o. 5 Verweij calculated 
the  broadening o f  th e  B ahner lines due to  inter- 
m olecular S tark  effect. The w ork  is now  carried on  
to the  helium  lines 4 472 and 4 470 by very sim ilar 
m ethods. Tables o f  the line  absorp tion  coefficients 
(including D opp ler effect fo r various tem peratures) 
are given fo r various wavelengths w ithin th e  lines. 
In tegrations th rough  m odel ste llar atm ospheres a re  
carried ou t to  give the varia tion  w ith gravity. L ine 
profiles are derived and considered in  relation  to the 
observations o f  F o ste r and  D ouglas. W id th  o f  line 
wings is com puted an d  com pared w ith observations 
o f  Elvey. T he ra tio  o f  the to ta l absorptions o f  the 
tw o lines is suggested as a  good ind ica to r o f  surface 
gravity. d .  s .  e .

523.875 : 523.841.37 975
The spectra o f the cepheid variables. S t r u v e ,  O. 

Observatory, 65, 251-Pi (Dec., 1944).— Investigation 
o f  the  spectra o f  supergiants gives values o f  surface 
gravity fa r below expectation. Pannekock and 
R eesinck’s w ork suggests sim ilar conclusions for 
cepheids. There are however m arked discrepancies 
in values o f  electron pressure in  the  o u ter layers o f 
cepheids as deduced by various m ethods. The 
lite ra tu re  on  the  variation  o f  spectral type w ith phase 
is briefly reviewed and m ethods o f  inferring surface 
gravity from  intensity  changes o f  spectral lines are 
considered. D iscrepancies between the  radius 
varia tion  envisaged by the pulsation theory , and the 
range o f  lum inosity and colour tem perature are  d is

cussed. Struve’s observations o f  seven cepheids in  
Cygnus are  discussed, and the in terp reta tion  o f  the 
velocity curves o f  cepheids as due to  pulsation  is 
considered. d .  s. e .

523.877 976 
The natural philosophy of stellar structure. M i l n e ,

E. A. M on. Not. Roy. Astr. Soc., 104 (No. 2) 146-62
(1945).— A  review o f  the present position  in  the 
subject, w ith  a  restatem ent o f  the a u th o r’s views o n  the 
im portance o f  surface opacity [see A bstr. 519 (1938), 
1161 (1932), 1382(1930)].

523.877 977 
Identification of the post-maximum lines in the

spectrum of Nova (RS) Ophiuchi. Joy , A. H ., a n d
Swings, P. Astrophys. J ., 102, 353-6 (Nov., 1945).— 
The M oun t W ilson spectrographs o f  th is nova taken 
betw een Sept. 2 and  N ov. 10, 1933, have been 
analysed again  in  the  light o f  current knowledge o f 
fo rbidden transitions. T he atom s o f  H e, C, N , O, 
Ne, N a, Si, S, A, K , Ca, Sc, V, Fe, N i, K r in  various 
states o f  ionization  have been identified. O f these 
[A XI] A6919, [C a V n ]  A3688, [Sc VII] A4823, 
[K r III] A6827 and  possibly [ W i l l ]  A3686 have 
been identified fo r the first tim e. A  com parison o f  
th e  intensities o f  the  [Fe X] and [Fe XIV] lines shows 
th a t the  excitation in  the layers o f  RS O phiuchi in 
w hich these lines orig inate is definitely lower than  in  
m ost regions o f  the so lar corona. g . c . McV.
523.877 978 

The radiative equilibrium of an expanding planetary
nebula. I .  R adiation pressure in L ym an-a. C h a n 
d r a s e k h a r ,  S. Astrophys. J ., 102, 402-28 (Nov.,
1945).—T he problem  o f  the radiative equilibrium  in 
Lym an-a o f  a  differentially expanding nebula is 
form ulated  afresh, special a tten tion  being given to 
the  form ulation  o f  the boundary  conditions. Solu
tions o f  the resulting equations fo r a rectangular form  
o f  the  absorp tion  coefficient shows that when the  
D opp ler shift due to th e  difference in  velocities 
between the in n er and  o u ter boundaries exceeds the 
line w idth  by a  factor o f  ab o u t 3 ■ 5, the nebula m ay 
be divided in to  three regions: an  inner, a  central and 
an  ou ter part. The radiation  pressure in  L ym an-a 
in  the central p a rt is o f  the sam e o rder as th a t o f  the  
continuum , w hilst a t the “ edges”  it is still appreciable. 
T he bearing o f  this effect on  the dynam ics o f  a  
p lanetary nebula is indicated. v .  c . a .  f .

523.877 979 
O n the integration o f the equations determining the

structure o f a star. H o y l e ,  F. M on. N ot. Roy. A str. 
Soc., 105 (No. 1) 23-9 (1945).—A  m ethod o f  in te 
grating  the  equations inw ards from  a  p o in t n ear the 
surface to  th e  centre is described. T he m ethod 
applies to  a  m odel w ith convective core w hose energy 
is  generated in  th e  core. I t  is show n to  give results 
consistent w ith those o f  outw ard  integration , t . g . c .

PHYSICS 53
FU N D A M EN TA LS 530.1 given o f  phase space and its  place in  E dding ton’s

530.12 _ _ 980 Relativity theory o f  p ro tons and electrons and in  th e
Phase space in Eddington’s theory. C o l e m a n ,  A . J. theory  o f  the calculation o f  the  fundam ental constants.

Phil. M ag., 36, 269-78 (April, 1945).— A  discussion is T he w hole volum e o f  the  phase space is required  to  b e
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finite in E ddington’s theory, bu t the present paper 
show s th a t the  volume m ust be infinite. Tw o ways 
o f  avoiding the difficulty a re  suggested. l .  s .  o .

530.12 :523 .11  981
A new approach to kinematic cosmology. I n f e l d ,  

L., a n d  S c h i l d ,  A. Phys. Rev., 68, 250-72 (Dec. 1 
and  15, 1945).—The kinem atical aspect o f  relativistic 
cosm ology is exam ined on  the basis o f  3 postulated 
requirem ents: T he constancy o f  th e  velocity o f  light, 
spa tia l isotropy, and  hom ogeneity. Three distinct 
types o f  cosm ological m odels are obtained, charac
terized by different m otions o f  nebulae. The m etric 
o f  any universe is conform al to  M inkowski space and 
M axwell’s equations a re  the  sam e fo r all possible 
universes. I t  is show n th a t the  cosm ological m odels 
are metrically, though no t topologically, equivalent to  
those o f  H . P . R obertson  [Abstr. 1342 (1930)]. Next, 
special m odels a re  exam ined and  their line elements 
b rough t in to  the  conform al-M inkow skian form . 
T he problem  o f  the  displacem ent o f  the  lines o f 
nebular spectra is discussed; form ulae are  obtained 
and applied to  som e special cosmological models. 
Finally, idealized experim ents are described which 
indicate the  physical content o f  the  cosmological 
co-ordinates.
530.14 982

A study of the nature o f  the field theories o f the 
electron and positron and of the meson. F l i n t ,  H . T. 
Proc. Roy. Soc. A , 185, 14-34 (Jan. 10, 1946).—T he 
field theories are  developed, in close analogy w ith that 
o f  the  photon , by representing the  tracks o f  the 
particles by m eans o f  null-geodesics in  a five-dimen
sional space; the  use o f  the  la tter is satisfactory in  
th a t  the  lengths h/niQC and  e2lm 0c2 occur naturally  
w ith o u t reference to  the  structure o f  the  particles, 
a n d  the concept o f  quan tization  o f  electric charge is 
also included. T he energy, m om entum  and  current 
•density are  united in a  single tensor. A  certain 
a rb itrariness exists and  i f  th is is rem oved by m aking 
.a definite choice o f  the m agnitude o f  the m agnetic 
m om ent o f  the  electron and positron , the  spin 
a n g u la r m om entum  is fixed a t the value \ t i .  l .  s .  g .

530.145.1 =  3 983
On the interaction between two nucleons in the meson 

theory. F i e r z ,  M .  Helv. Phys. A cta , 11 (No. 3) 
181-94 (1944) In German.— U sing th e  sym m etrical 
m eson theory w ith strong coupling, the  H am iltonian  
function  fo r 2 nucleons, due to  W entzel [Abstr. 656, 
1380 (1944)], is w ritten down. The properties o f 
various differential operators a re  no ted  and these are 
used to  construct certain  m atrices w hich allow  the 
H am iltonian  to  be transform ed in to  a  form  m ore 
suitable fo r applications. L. s .  G.

530.145.6 984
Relativistic wave equations for the elementary 

particles. B h ab h a , H . J. Rev. M od. Phys., 17, 
200-16 (April-July, 1945).—T he general structure o f  
relativistically invariant wave equations o f  the  form  
(PkPk  +  X)il> =  0  is investigated, it being postulated 
th a t all properties o f  the particle should be derivable 
w ithout the help o f  any auxiliary conditions. The 
equations investigated by D irac, Fierz and Pauli for 
spins greater than  1 do  no t satisfy th is requirem ent. 
I t  is show n th a t a ll irreducible representations o f  the 
sp in  m atrices in the  above equation  satisfying the

condition  [<xm, a„] =  I mn can be obtained from  the 
irreducible representations o f  the o rthogonal group 
in  five dim ensions. T he wave functions do  no t in 
general satisfy a  second-order wave equation  in  the 
absence o f  in teraction , bu t one o f  a  h igher order. 
A consequence o f  the equations is th a t every particle 
o f  spin greater than  1 m ust appear w ith several values 
o f  the  rest m ass which are m ultiples o f  th e  lowest value. 
F o r exam ple, a  particle o f  sp in  3/2 m ust have two 
values o f  the m ass, one three tim es the other, and a 
particle o f  sp in  2 also two values o f  the  m ass, the 
higher double the  lower. These h igher values o f  the 
mass are a  necessary feature o f  the theory and cannot 
be elim inated.

530.145.6 =  3 985 
On the dcuteron problem. I. F i e r z ,  M ., a n d

W e n t z e l ,  G . Helv. Phys. Acta, 17 (No. 3) 215-32
(1944) In German.—A  study is m ade o f  the  two 
nucleon problem  on  the basis o f  a  theory w hich 
ascribes a  sp in  inertia  to  the nucleon so th a t it 
possesses an  excited (isobaric) state . T he nucleon 
m odel is essentially th a t o f  th e  sym m etrical m eson 
theory. I f  the energy o f  excitation is n o t very large 
com pared w ith  the  m ean energy o f  in teraction  there is 
a  considerable deviation from  the  earlier dcuteron 
theory. T o  solve the wave m echanical problem  in this 
case two processes o f  approxim ation are used—the 
ad iabatic  m ethod and  the  variational m ethod. A n 
application is m ade to  the deuteron sta te  w ith vanish
ing spin  (./ =  0) o r  w ith vanishing isotopic spin 
(K  =  0 ) .  l .  s. G .

530.145.6 =  3 986 
On the deuteron problem. II. W e n t z e l ,  G . Helv.

Phys. Acta, 17 (No. 4) 252-72 (1944) In German.—  
A  continuation  o f  a  previous paper [Abstr. 985
(1946)]. The states now studied are those given by 
K  =  0, J  — 1 and by J  =  0, K  — 1. These m ay be 
identified w ith the well-known 3S  and *5 deuteron 
states. The spin-charge character and  the  excitation 
energies o f  these two states are discussed. l .  s . g

530.145.63 =  4 987
F u n c t i o n a l  m e c h a n ic s .  S t u e c k e l b e r g ,  E .  C .  G .  

Helv. Phys. Acta, 18 (No. 3) 195-220 (1945) In French. 
—T he classical theory o f  the  electron and the  theory, 
due to  Heisenberg, o f  observable quantities associated 
w ith elem entary particles, together allow  the establish
m ent o f  a  functional m echanics. In  the  classical, 
non-quantized, form  the forces are  functionals o f  
the history, and th is type o f  m echanics m ay be 
in terpreted  in  quan tum  theo iy . T o characterize a 
problem  by a  m atrix  two principles o f  correspondence 
are necessary. These are  explained. T he new 
mechanics perm its a  treatm ent o f  all problem s in 
atom ic physics such as collisions, radia tion , etc. 
T he theory  o f  sta tionary  states o f  a  system  o f  ele
m entary particles is discussed. l .  s .  g .

M E C H A N IC S O F  SO L ID S  531
531.21 =  69 988

Study of statically indeterm inate structures by 
CastigUano’s theorems and by Bcggs’s method. 
R o c h a ,  M . Tkcnica (1943). Publ. Centro Estnd. 
Engenharia Civ. (No. 1) 76 pp . (1943) In  Portuguese 
H ooke’s law  is sta ted  in  generalized form  and ex-
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plained and  M axwell’s law o f  reciprocity is deduced. 
Expressions for the w ork  o f  deform ation arc  given. 
These laws are applied  to  various structures and 
extended to  cases o f  a  couple o f  given m om ent. 
C astig liano’s first theorem , concerning the partial 
derivatives o f  the elastic deform ation energy, is applied 
to  lattice girders, continuous beam s and  a  num ber o f
2- and  3-dim ensional statically indeterm inate struc
tures. A pplications o f  C astigliano’s second theorem  
to  structures internally  indeterm inate and externally 
determ inate are  given, and Beggs’s experim ental 
m ethod using m icro-m easurem ents on  m odels is 
explained. j. a . w .
531.224 : 621.774.034.3 : 620.174.2 =  3 989

M easurem ent o f expansion curves of pipe lines. 
Schmidt, E. Schweiz■ Arch, angew. Wiss. Tech., 10, 
234-41 (Aug., 1944) In German.— [A bstr. 705 B
1946)].

531.252 990
A note on certain stress distributions in isotropic 

and aeolotropic m aterials. G reen, A. E . Proc. 
Camb. Phil. Soc., 41, 224-31 (O ct., 1945).—The 
m ethods o f  various au thors [Abstr. 1998 (1945), 827
(1944), 2151 (1942), 3499 (1938)] are  reviewed and 
a tten tion  is  redirected to  problem s o f  stress dis
tribu tions in  sem i-infinite iso trop ic  m edia, using a  
com plex variable approach. T he analysis is developed 
for generalized plane stress. L. s. g .
531.252.2 991 

Stress systems in isotropic and aeolotropic plates. V.
G reen, A. E . Proc. R oy. Soc. A , 184 (No. 998) 
231-52 (Aug. 21, 1945).— A  theoretical so lu tion  is 
given fo r problem s o f  stress d istribu tions in  iso tropic 
and aeolo tropic plates con tain ing  holes o f  various 
shapes. In  the  iso trop ic  case the so lu tion  is used to  
discuss stress d istribu tions n ear rectangular holes 
and  n ear holes represented by the equations

x  — na  cos £ +  b cos /if , y  =  — no  sin  f  +  b sin  / if

N um erical results a re  given fo r the  cases n — 3, 
a =  36, which represents a  square w ith rounded 
com ers, and  for the case n =  2 , a — 2b, w hich 
represents an  equilateral triangle w ith rounded 
corners. W ell-know n results fo r a n  elliptical hole are 
deduced from  the  general solution, and  num erical 
results a re  ob tained  for the  d istribu tion  o f  stress 
round  the edges o f  a n  elliptical hole in  a  spruce 
p lank  under tension, a  square hole in  an  isotropic 
tension m em ber and in  an  iso tropic p late under shear, 
and a  triangu lar hole in  an  iso tropic tension m em ber. 
T he m ethod o f  solution is an  extension o f  one used 
previously [Abstr. 2151 (1942)]. l. s. g .
531.252.2 992 
Stress systems in aeolotropic plates. VI. G reen,

A . E. Proc. R oy. Soc. A ,  184 (No. 998) 289-300 
(Aug. 21, 1945).—T he stress d istribu tion  due to  
hyperbolic notches in  an  aeolotropic p lank  under 
tension  o r flexure is discussed theoretically when the 
p lank  has two directions o f  sym m etry a t righ t angles. 
N um erical results re la ting  to  spruce wood, w hich is 
highly aeolotropic, are  given, the  elastic constants 
being  given num erical values found by experiment. 
T he calculated stresses are  used in  conjunction w ith 
m easurem ents o f  u ltim ate  strength  to  determ ine the 
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kind of failure which might be expected near notches 
in a spruce plank under tension. l. s. g .
531.252.2 993 

Stress systems in aeolotropic plates. V II. G reen,
A. E. Proc. R oy. Soc. A , 184 (No. 998) 301-45 
(Aug. 21, 1945).—A  general m ethod is given for 
obtain ing  the stress d istributions in  iso trop ic  and 
aeolotropic plates contain ing a  hole, when the 
boundary values o f  the  displacem ents a re  prescribed. 
A pplications are m ade to  an  aeolotropic p late w ith a 
circular o r  elliptical hole; and  in the case o f  a  circular 
hole when the boundary  conditions a t the edge are 
mixed, i.e. involve bo th  the displacem ents and tl\e 
stresses, a  set o f  fundam ental stress functions Is 
obtained which are used to  investigate stresses due to 
bolts and knots in  stressed planks. N um erical results 
for spruce are  given. N ext a  solution is given fo r an 
aeolotropic p late con tain ing  any d istribution  o f  
c ircular holes o f  any size. T he m ethod in  th is case is  
analogous to  one used earlier [Abstr. 316 (1941)] fo r 
iso tropic plates. T he case o f  two equal circular holes 
is treated in  detail and  num erical results are given.

l. s. o .
531.252.2 994 

The transverse flexure o f perforated isotropic plates.
H olgate, S. Proc. Roy. Soc. A , 185, 35-49 (Jan. 10,
1946).—T he com plex variable m ethod [Green, 
A bstr. 991 (1946)] is used to  solve the  problem  o f  
a  large th in  p late (containing a  hole) bent o r 
tw isted by couples a t infinity. K now n results fo r 
circular and  ellip tic  holes are obtained as special 
cases. N um erical values o f  the  stress couple round 
the  edge o f  a  square hole o r  a  triangular hole, each 
w ith rounded corners, a re  given, and the results are 
also presented in graphical form. The m ain practical 
value o f  the solutions lies in  the determ ination o f  the 
concentration  o f  tangential stress couple on the 
periphery  o f  the  hole. l. s. g .
531.252.2 995 

The transverse flexure o f perforated aeolotropic
plates. H olgate, S. Proc. Roy. Soc. A , 185, 50-69 
(Jan. 10, 1946).—The problem  o f  A bstr. 994 (1946) 
is extended to  aeolo tropic plates, and applied to  the 
case o f  a  spruce plate, for which num erical results 
are  given. Extension is m ade to  elliptical holes and 
a  so lu tion  is given o f  the  problem  o f  a  p late bent in to  
the  form  o f  a  cylinder whose generators a re  parallel 
to  the m ajo r axis o f the hole. l. s. g .
531.252.2 ; 517.947 see Abstr. 945
531.252.3 : 517.947 see Abstr. 946
531.258 996

Non-linear theory o f curved elastic sheets. B r o m 
berg, E ., a n d Stoker, J. J. Quart. Appl. M ath ., 3 ,
246-65 (O ct., 1945).—T he disadvantage o f  a  linear 
theory, w hich neglects bending, is discussed, and  a 
non-linear theory is developed w hich takes account 
o f  certain  non-linear term s in  th e  relations fo r the  
stra ins as functions o f  the  displacem ents. A s a  
prelim inary three  different specializations o f  the non
linear plane sheet theory  are  discussed. T he th ird , 
the  non-linear large deflection theory, is generalized 
to  the  case o f  curved sheets. Expressions are given 
fo r the stra ins in  term s o f  the  displacem ents, and  from  
the integral fo r the  potential energy the  E uler varia- 
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tional equations m inim izing th is energy are  obtained. 
These together w ith the boundary  conditions a re  a  
com plete form ulation o f  the problem . T he general 
theory  is specialized fo r the  case o f  a  spherical sheet 
and  num erical solutions are  given fo r the flat spherical 
segm ent. l. s. g .
531.258 : 517.947 see Abstr. 947, 948
531.259.2 997 

O n the buckling o f a  thin-walled circular tube loaded
by pure bending. I—n .  B iezeno, C. B., a n d K o c h, 
J. J. Proc. Ned. Akad. Wet., 43 (No. 7) 783-96 and  
(No. 8) 923-35 (1940).— The tube is loaded at its ends 
by two equal and  opposite  bending m om ents, M . 
F o r  certain  critical values o f  M ,  longitudinal and 
circum ferential waves appear in  th e  cylindrical shape 
o f  the tube. These are studied  as a  problem  in  the 
theory o f  elasticity. The differential equations o f  the 
buckling p roblem  are set up  and, since these are linear 
and  hom ogeneous in  the  displacem ents, they only 
ad m it solu tions fo r special values M  — /iM .  T he 
values o f  p  a re  given by a  determ inantal equation. 
T he sm allest ro o t (the m ost im portan t) o f  th is equa
tion  is found  by an  iterative m ethod. l. s. g .
531.259.2 998 

The stress distribution in a long circular cylinder when
a  discontinuous pressure is applied to the curved surface. 
T ranter, C. J., a n d C raggs, J. W . Phil. M ag., 36, 
241-50 (April, 1945).—T he pressure is  assum ed to  be 
axially sym m etric and static . T he stress d istribu tion  
is obtained by using the com plex form  o f  the Fourier 
integral transform . N um erical results are given for 
the particu lar case in  w hich the  applied stress is a  
uniform  pressure over h a lf  the length  o f  the  cylinder 
the o th er h a lf  being unloaded. L. s. G.
531.3 : 621.93 999

Basic mechanics o f the m etal-cutting process. 
M erchant, M. E. J. Appl. M ech., 12, .4257-60 
(Dec., 1945).—D iscussion. [See A bstr. 575 B (1945)].
531.383 1000

The spherical gyrocompass. K o h n , W. Quart. 
Appl. M ath ., 3, 87-8 (April, 1945).— A study is m ade 
o f  the m otion  o f  a  gyrocom pass, th e  ro to r o f  w hich 
has a  spherical ellipsoid o f  inertia. T he general theory 
o f  the  m otion  is com plicated bu t in  this special case a 
m uch sim pler treatm ent is possible. N o  approxim a
tions are necessary. L. s. G.
531.44 : 669.4/.6 see Abstr. 1188

M EC H A N IC A L M E A SU R E M E N T S 531.7

531.7 : 536 1001
M echanical and thermal instruments. Evans, J. C. 

J . Sci. Instrum ., 23, 26-9 (Feb., 1946).— A  description 
o f  som e o f  the  exhibits a t the  Physical Society’s 
Exhibition, London, Jan . 1946.
531.717.1 : 621.386.1 1002

Continuous gauging with X -ray micrometer. W oods, 
R . C ., a n d F u a, F . Iron Age, 156, 50-1 (Nov. 29, 
1945).—T he thickness o f  sheet in m otion  can be 
gauged w ith high sensitivity by a  device which com 
bines X-rays an d  electronic elem ents. I t  can be 
applied to  measure, the wall thickness o f  long-coated 
m etals; the  thickness o f  the coating and  th a t o f  the 
backing p late can be m easured independently, m .-v.

531.751 : 519.241 : 677.01 1003
Some calculations relating to the arrangem ent o f 

fibres in slivers and rovings. Foster, G. A . R., 
G regory J., a n d W omersley, J. R. J. Text. Inst., 
M anchr, 36, 7311-23 (Dec., 1945).— [Abstr. 983 B
(1946)].
531.767 : 6X2.1 see Abstr. 1180
531.788.7 : 537.561 see Abstr. 1090

M E C H A N IC S O F  L IQ U ID S 532

532 .133:621.892 1004
Viscosity o f lubricants under high pressure. H ersey, 

M . D ., a n d H opkins, R . F. M ech. Engng, N . Y., 67, 
820-4 (Dec., 1945).— [Abstr. 930 B (1946)].
532.5 : 629.12.037 1005

The transient performance of propellers and ships 
during backing and reversal. I I .  R udenberg, R. J .  
Franklin Inst., 240, 347-78 (Nov., 1945).—In  con tinua
tion o f  previous work [Abstr. 393 (1946)] it is show n 
th a t the  transient behaviour o f  the  propeller exhibits 
the  production  o f  a  vortex during every rap id  change 
o f  propeller speed, leading to the developm ent o f 
inertia  forces, which add to the  inertia  forces o f  
propeller and driving m achinery in the reversal con
dition  and consum e m uch o f  the  available reversing 
torque. These transient forces develop a  pressure 
drop  in  the  w ater behind the  blades which m ay cause 
cavitation during reversal and  lead to  collapse o f  the 
backing thrust. C onditions fo r avoiding this pheno
m enon are  discussed. A  sim ple form ula o r  chart can 
reduce the  working conditions o f  the  propeller behind 
the  hull to  operation in open water. C ontraction  o f  
the  m oving propeller je t varies widely over th e  ranges 
o f  operation  and  changes to  expansion under backing 
conditions. T he coeflf. o f  contraction  o f  the equivalent 
standing je t probably varies between 0-5  an d  1 over 
th e  ranges o f  driving, backing and reversal o f  the 
propeller, resulting in distortion  o f  the  parabolic  
shape o f  the thrust-velocity characteristic. J. s. g . t.
532.511 : 551.511 =  3 see Abstr. 1171
532.517.4 : 536.24 1006

Diffusion in turbulent flow between parallel planes. 
Jaeger, J. C. Quart. Appl. M ath., 3, 210-17 (Oct., 
1945).—T he diffusion equation  in a  tu rbu len t fluid,

32X/6z2 +  (1 -  2 p )z~ 'b X (b z =  DXIbx

is solved by m eans o f  the  Laplace transform ation  
m ethod and a  num ber o f  results fo r sym m etrical flow 
are  given. I t  is show n th a t all the  results o f  a  previous 
paper [Abstr. 2530 (1943)] m ay be obtained m ore 
shortly  by this m ethod. T he significance o f  som e o f 
the  results in problem s o f  heat transfer is indicated.

l. s. G.
532.525 : 533.6.011.5 see Abstr. 1015
532.525 : 621.1.013 1007 

The discharge of saturated water through nozzles.
Silver, R . S., a n d M itchell, J. A. Trans. N .E . Cst 
Instn Engrs Shipb., 51-72 (1945).— In  the  discharge o f  
sa tu rated  w ater (i.e. w ater a t a  tem perature very close 
to  th a t a t w hich its vapour pressure would be equal 
to  the  pressure exerted on  the  water) th rough  nozzles, 
the anticipated evaporation  does n o t occur. A  
quantitative theory o f  the  ra te  o f  v apour form ation  is
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required in o rder to  estim ate flow conditions and how 
they are affected by nozzle dim ensions. A  theory  is 
developed in w hich it is assum ed th a t a  cylindrical 
stream  o f  liquid  emerges from  th e  nozzle, rem aining 
in the  superheated m etastable state , suggested by 
Bottom ley, w ithout form ation o f  bubbles, w ith 
evaporation  occurring a t its surface. F a ir agreem ent 
is found between experim ental and  theoretical values 
o f  the  discharges from  a  series o f  nozzles. D is
crepancies, w hich are significant, are discussed. 
W ith  the  larger nozzles and  a t higher pressures the 
m etastable sta te  is d isturbed so m uch th a t the experi
m ental discharges arc less than  the theoretical values.

j. s. G. T.
532.527 =  3 1008

On theorems relating to hydrodynamieal vortices. 
E rtel, H . Phys. Z .,  43, 526-9 {Dec., 1942) In Ger
man.— T he vortex equations a re  form ulated  in general 
te rm s by m eans o f  an  exchange re la tion : {Dl D2 — 
D 2D )ip  =  N {p, a, ip) where D l and  D2 are certain 
differential operators, p  is the  pressure, a  the sp. vol. 
a n d  i/i a  field function. T hree theorem s are  then  
deduced, e.g. i f  0  is a  conservative p roperty  o f  the 
particles com posing the fluid, we have =  0  and 
th e  above relation  reduces to

: N {p, a, ip)

T h e  physical in terpreta tion  o f  this equation  is given.
l. s. G.

532.542.1 =  4 1009 
Definition and measurement o f loss o f head in in 

dustrial pipes. Fortier, A . Rev. Gin. ¿ led .,  54, 
313-19 {Oct., 1945) InFrench.— Loss-of-head form ulae 
established fo r uniform  flow are  well know n and 
com m only applied to  cases o f  variable o r turbulent 
flow by m aking use o f  the  average flow through  the 
pipe concerned. Exact form ulae are  developed 
analytically  fo r these cases, involving the  speed 
fluctuations in the  flow and the  variations o f  speed 
th ro ughou t a  given cross-section. Experim ental 
verification and com parison o f  the different form ulae 
requires particu lar care in the use o f  the differential 
m anom eter since an  accuracy to  w ithin 1% is necessary.

e. o. T.
532.61 1010

The surface tension of molecular solutions. M cC or
mick, H . Phil. M ag., 36, 288-93 {April, 1945).— 
A pparatus is described fo r the m easurem ent o f  surface 
tension, based  on the  falling d rop  m ethod. F o r  
accurate  m easurem ent the d iam eter o f  the dropping 
surface m ust be 5 mm, m easured accurately to  within 
0 -01 m m ; then  the surface tension in  dyne/cm  has 
th e  sam e num erical value as the  m ass o f  one d rop  in 
m illigram s. In  the  case o f  a  m olecular solution the 
m olecular weight o f  the solute m ay be found from  the 
increase in the  surface tension o f  the  solvent produced 
by the solute. T he results o f  m easurem ents on  a  large 
num ber o f m aterials a re  given. l. s. g .
532.696.1 : 536.423.1 see Abstr. 1066

532.71 : 541.13 ; 539.217 see Abstr. 1127, 1128

532.71 : 541.18 see Abstr. 1139

533.5 1011
Oil-sealed spherical joints for high-vacuum applica

tion. T horp, C. E ., a n d L a n d a y, H . L. Industr. 
Engng Client. {Analyt. E d it)  17, 741-2 {Nov., 1945).

533.5 1012 
A useful seal for dynamic vacuum systems. D 'E u -

stachio, D . Rev. Sci. Instrum ., 16, 377-8 {Dec., 
1945).

533.56 1013
The theory o f the mercury-vapour vacuum pump and 

a  new high-speed pump. A lexander, P. J. Sci. 
Instrum., 23, 11-16 {Jan., 1946).—G aede’s theory o f  
the  operation  o f  m ercury vapour pum ps took  in to  
account the  fact th a t fo r low  stream ing velocity o f 
vapour, th e  n e t gas transfer was reduced, owing to 
the  vapour no t being entirely gas-free; G aede neg
lected, however, the increase in collision frequency 
obtained by increasing the  velocity o f  the  vapour, 
and  so concluded on  theoretical grounds th a t high 
pum ping speeds were unattainable. T he au th o r’s 
experim ents show  th a t the vapour stream  past a  
nozzle rem ains quite  com pact for a  considerable 
distance, i.e. G aede’s theory  is no t wholly true, and 
in particu lar G aede’s conclusion as to m axim um  
pum ping speeds is incorrect. T he au th o r describes 
pum ps based on his extension o f  G aede’s theory, and 
having m easured volum etric pum ping speeds up  to  
1 4001/sec a t any pressure from  10~ 4 to  10~ 2 mm 
m ercury. n . c.
533.6.011 1014

On rotational gas flows. V azsonyi, A. Quart. 
Appl. M ath., 3, 29-37 {April, 1945).—The theory o f  
the  irro ta tional m otion  o f  a  frictionless compressible 
fluid is no t sufficient to  cope with som e o f  the  present- 
day problem s in  aerodynamics, e.g. supersonic 
phenom ena, shock waves; and  a  study is now  m ade 
o f  the m otion o f  a  gas under less restricted con
ditions. The fundam ental equations a re  first set up. 
These a re  the continuity equation, the  N avier-S tokes 
equation  and  the energy equation. T hen som e vortex 
theorem s fo r frictionless fluids are given. A diabatic, 
steady frictionless flow is next considered and  an  
analysis is m ade o f  the flow a round  an  obstacle w ith 
shock waves. l. s. g .
533.6.011.5:532.525 1015

Nozzles for supersonic flow without shock fronts. 
Shapiro, A. H . J. Appl. M ech., 12, 4 260-2  {Dec., 
1945).—D iscussion. (See A bstr. 2138 (1944)].

533.6.08 1016
The behavior o f a  hot-wire anemometer subjected to  

a  periodic velocity. M artinelli, R. C., a n d R a n
dall, R. D. Trans. Amer. Soc. M ech. Engrs, 68, 
75-9 {Jan., 1946).—A  m ethod is given fo r the rapid  
graphical prediction o f  the  response o f  the  constant- 
curren t hot-w ire anem om eter to  a  periodic velocity. 
T he suitability  o f  th e  hot-w ire anem om eter fo r any 
particu lar application can then  be readily determ ined. 
Several illustrative exam ples are  provided.

MECHANICS OF GASES 533
533.275 : 551.508.71 =  3 see Abstr. 1165
533.343.4 : 551.521.3 see Abstr. 1174
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534.121.2 : 621.396.611.4 : 517.947 see Abstr. 949

534.13 1017
On the vibrations of the ro tating ring. C arrier, 

G . F . Quart. Appl. M ath., 3, 235-45 (O ct., 1945).— 
The dynam ical equations are  set u p  and an  analysis 
based on  these solves the following problem s. F o r 
th e  unconstrained ring the  frequencies o f  the small 
bending vibrations are determ ined. F o r  the partially 
constrained ring it is show n th a t the free vibrations 
differ essentially in character front those o f  the free 
ring. A group o f  na tura l m odes occur which are 
characterized by linear com binations o f  trigono
m etrical functions. T he forced vibrations o f  the 
free and  supported  rings are also analysed and in the 
case o f  an  elastically supported  ring an  interesting 
eigenvalue problem  is discussed. l .  s .  g .

534.22 1018 
Sound velocity and inter-molecular action in liquids.

Parshad, R . Indian J. Phys., 19, 47-62 (April. 
1945).—A n attem pt is m ade to  explain Partha- 
sarathy ’s [Abstr. 1696 (1938)] empirical rules relating 
sound velocity and  constitu tion  o f  pure organic 
liquids, on the  basis o f  the theory o f  intcrm olecular 
attractive forces. I t  is show n how  cohesion and 
sound  velocity depend upon  the m olecular structure 
o f  liquids, and  som e further rules, especially between 
diam agnetic susceptibility and velocity, are introduced. 
T he effect o f  association on compressibility and factors 
giving rise to  cohesion and viscosity a re  also discussed.

534.22 : 534.321.9 =  3 see Abstr. 1021

534.22 : 541.6 1019 
Relationships between the velocity o f sound and

other physical properties o f liquids. La g e m a n n, R . T., 
a n d D u nbar, W . S. J. Phys. Chem., 49, 428-36 
(Sept., 1945).—A  new physical constant, V =  M vU ijd , 
involving the velocity o f  sound in liquids, is found to 
be a  linear function  o f  the parachor, m ole refraction, 
Souders’ viscosity constant, m olecular m agnetic 
ro ta tion , critical volum e, and van der W aals’ b for 
m em bers o f  4 hom ologous series. The constan ts o f  
the  equations a re  evaluated. This implies th a t all the 
above properties are linear am ong themselves for 
hom ologous series and  to a  good approxim ation  the 
linearity m ay be applied to all com pounds. T he 
critical tem peratures and b.p.s o f  hom ologous series 
o f  unassociated com pounds oc log V. Lists o f  atom ic 
increm ents and  the  accom panying constitutive values 
are  com piled fo r several o f  the properties, including 
m olecular sound velocity, and lists o f  bond increments 
are reported  and their relationships noted.

S34.23/.24 1020
On the theory of the reflection o f sound by porous 

media. K orringa, J., K ronig, R., a n d Smit, A. 
Physica, 's  Grav., 11, 209-30 (Dec., 1945).— [See 
A bstr. 1348 (1945)]. The porous m edium  is form ed 
by a  large num ber o f  identical rigid spheres with 
infinite heat capacity and therm al conductivity, which 
are  arranged in  a  cubic lattice. T he aerodynam ic 
equations o f  m otion  and the boundary  conditions o f  
the problem  are  form ulated, and the propagation o f  a 
plane sound  wave along one o f  the cubic axes is

treated  in  the  case w hen the  cubic lattice fills all space. 
Such a  wave can be described by m eans o f  a  complex 
index o f  refraction N , which is a  function o f  the 
frequency, the  lattice constant, th e  radius o f  the 
spheres and the  frictional and therm al properties o f  
the  air. The acoustical im pedance Z x  o f  an  infinitely 
thick layer o f  the lattice, bounded by a  plane in ter
face against free air, which determ ines the reflecting 
properties o f  the  layer, is no t expressible in term s o f  
the  index o f  refraction alone, bu t is given by ano ther 
function. T he acoustical im pedance Z ,  fo r a  layer 
o f  thickness s  on a  perfectly rigid backing from  
Z „  is obtained. A  com parison between theory 
and  experim ent is m ade, the results being show n 
graphically.

534.321.9 : 534.22 =  3 1021
On measurement o f  ultrasonic velocity in gases. 

Bo m m e l, H . Helv. Phys. Acta, 16 (No. 5), 423-5 
(1943) In  German.—W ith h.f. the  usual sound in te r
ferom eter m ethod is inaccurate, and th a t o f  D ebye 
and Sears, in which the sound waves act by diffraction 
on the light waves, was m odified by em ploying 2 
frequencies a t the  sam e tim e, enabling  d ispersion to  
be observed i f  present. In  tests w ith C 0 2, 0 2, N 2, A  
and  a ir  no  dispersion was observed in the frequency 
intervals between the fundam ental and  3rd o r  funda
m ental and  5 th  harm onic  o f  a  quartz  crystal w ith a  
prim e o f  951 kc/s. T he know n dispersion region in 
C 0 2 was displaced by the  application  o f  pressure and  
addition  o f  ano ther gas, and on testing in  the interval 
951-2 853 kc/s a  change o f  velocity o f  2 %  was 
m easured w ith an  accuracy o f  2 in  a  thousand.

G . E. A.

534.511.1 = 4  1022
Audition of a concert, of distant sounds, and the 

scintillation of stars. Piccard, A. Helv. Phys. Acta, 
16 (No. 5) 425-7 (1943) In French.— Various exam ples 
o f  sound  interference in  concert hall and  church  are 
cited in which, using one ear, surfaces o f  silence m ay 
be detected, and also changes in  the  quality  o f  the 
sound heard. T he variation  in the loudness o f  the 
hum  o f  a  one-engincd aeroplane high overhead o r o f  
a  d istan t church-bell a t n ight is . due to  inhom o
geneities in  the a ir  which cause changes in  the  speed 
and  direction o f  the  sound waves. Interference o f  
ligh t waves in their passage th rough  the  a ir  is the cause 
o f  the  tw inkling o f  the stars. g . e. a .

O P T IC S  . RA D IA TIO N  . SPEC TR A  535
535.14 : 535.338.334 =  4  1023

R adiation damping on the quantum theory7.
Stueckelberg, E. C . G . Helv. Phys. Acta, 16 
(No. 5) 427-8 (1943) In French.— If  D irac’s m ethod 
o f  the invarian t subtraction  o f  divergent term s 
[Abstr. 3660 (1938)] is applied to  the case o f  the 
effective cross-section fo r the  diffusion o f  photons, 
tak ing  dam ping in to  account, a  non-contradictory 
theory is obtained o f  which th e  form alism  is th a t 
recently proposed by H eisenberg [Abstr. 2109 (1944)]. 
The factor (1 4- <52) - 1 , which allows for dam ping on 
the  classical theory, becom es (sin S)2IS2. In the  case 
o f  a  particle  o f  m ass m  in  a  scalar field o f  frequency 
p , the  K le in-N ish ina  equation  for the  effective cross- 
section becomes
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535.215 535.338.4

ß (a )  =  fi(0) [ l  - 4 «  +  |  £ ) « 2 -  • • •]

F o r  p  >  m, ô =  s 2 /8 t7 .  W here e2I8tt >  1,
Q(a) —> An ¡mp.

T he theory also applies to  the  w idth o f  a  spectral line 
o f  frequency p 0. T he classical facto ry2/[ ( /i - - / /0)2+ y 2] 
then  becomes (sin y )2/(/r0 — A2)2 on th e  quantum  
theory. a . J. M.
535.215 : 621.383 1024

C haracteristics o f the A g-C s and Sb-C s photoelectric 
surfaces. Lewin, G . Trans. Electrochem. Soc., 87, 
(Prepr. 22) 8 pp. (1945).— Characteristics o f  the 
SI (A g-Cs) and  S4 (Sb-Cs) photo-electric surfaces are 
discussed. Procedures followed in  producing these 
surfaces are outlined. D a ta  on  current output, 
spectral sensitivity, dark  current, and  fatigue a re  given. 
Theoretical considerations o f  the probable  electro
chem ical action  responsible for sensitivity o f  the SI 
surface in  the  red region are  presented.
535.225 : 521.91 =  3 1025

O n the theory o f the Doppler effect and aberration 
o f  light. R ü c h a r d t, E. Pliys. Z .,  43, 525-6 (Dec.,
1942) In German.— A  derivation o f  form ulae is 
presented w hich is m uch sim pler than  th a t usually 
given; it avoids the use o f  a  L orentz transform ation .

L. s. G.
535.231.4:621.385.032.22 1026

Effect o f surface finish and wall thickness on the 
operating tem perature of graphite radio-tube anodes. 
W inter, L. L., a n d M acPherson, H . G. Proc. Inst. 
Radio Engrs, N .Y .,  33, 834-7 (Dec., 1945).— [Abstr. 
852 B (1946)].
535.241.431 : 628.9.033 =  4  1027

Calculation of the illumination from linear light 
sources and comparative measurements on fluorescent 
tubes, using rectifier photocell illuminometers. Cohu, 
M. Rev. Gén. Élect., 52, 92-6 (M arch, 1943) In  
French.— Derives the formula for the illumination 
from a line source and compares the values thus 
calculated with those found in practice using (a ) a 
Macbeth visual illuminometer, (b) photoelectric 
illumination photometers. j. w . t .  w .
535.242.088.21 =  4 1028

Asymmetry of visual perception. T errien, J. Rev. 
Opt. (Théor. In stru m ), 22, 1-8 (Jan.-M arch, 1943) 
In French.— Examines the magnitude o f  the personal 
error in visually matching illuminated surfaces, and 
discusses the effect this has upon the magnitude o f  
photometric errors. Methods for the elimination o f  
the error arc given. a .  h.
535.247.4 1029 

New procedure to  measure accurately illumination a t
large angles o f incidence with a  barrier-layer cell. 
G ood b a r, I. Ilium. Engng, N .Y .,  11, 830-5 (A'ov., 
1945).— Describes a  mechanical device fo r giving the 
correction factor to  be applied to  the  readings o f  a 
particu lar photoelectric  illum inom eter on  account o f  
the  obliquity  o f  the incident light. T he device deals 
w ith the light from  a  single source only. j w . t. w .
535.247.4 : 535.651 see Abstr. 1048
535.247.4 =  3 1030 

Precision photometry with a  caesium photocell and
compensating filter. K önig, H. Helv. Phys. Acta,

16 (No. 5) 421-2 (1943) In German.— D escribes a  
physical photom eter consisting o f  a  caesium  vacuum  
photocell and a  correction filter m ade up o f  a  com 
bination  o f  3 Schott glasses in  appropria te  thicknesses.

J. w . t. w .
535.322.4 1031 

A simple refractoscope for liquids. W illard, G . W .
Rev. Sei. Instrum ., 16, 340-2 (Dec., 1945).—A  com 
parison instrum ent designed especially fo r use in  
mixing and testing the binary, quartz-m atching, 
im m ersion liquids now  widely used in  quartz  inspec
tio n  and  o rien tation  instrum ents. T he optical system 
com prises only a slit and  a  Z-cut quartz  prism  im 
m ersed in  the  liquid, and a  lens contacting the liquid 
surface. By observing the  slit bo th  th rough, and  to 
the sides of, the  prism  it is possible to  detect a 
A N  =  0 '001 m ism atch between the liquid index and 
the  desired quartz  index. F u rther, w ithout additional 
scales o r  o ther m eans, the  degree o f  m ism atch m ay be 
closely estim ated, by com parison with the  A N  =  0-01 
birefringence in the q uartz  prism  itself.
535.322.4 1032 

A refractom eter. H e r n d o n, T. C. Rev. Sci.
Instrum., 16, 379-80 (Dec., 1945).
535.33 : 537.568 see Abstr. 1092
535.33.072-15 : 545.82 =  3 1033

Recording infra-red spectrom eter for chemical 
analytical purposes. Ganz, E. Helv. Phys. Acta, 18 
(No. 7) 551-8 (1945) In German.—D escribes a 
recording spectrograph  covering the  range 0-8  to  
24 fi  by m eans o f  4 prism s. T he source o f  rad ia tion  
is a  rod  o f  silicon carbide tak ing  200-250 W  a t 30 V 
and  runn ing  a t a  tem perature o f  ab o u t 1 150°k. The 
best conditions as regards relation o f  exit slit w idth 
and wavelength are  secured autom atically  throughout 
the spectral range covered. D etails o f  the per
form ance o f  the instrum ent are given. J. w . t. w.
535.331 1034 

The isotope effect in the spectrum o f Nd I. K lin-
kenberg, P. F . A . Physica, 's Grav., 11, 327-38 
(Dec., 1945).— By studying the spectrum  o f  N d I w ith 
high resolving pow er apparatus a  num ber o f  weaker 
lines a re  found to be o f  complex nature. T his com 
plexity is in terpreted  as an  isotopic displacem ent. 
W hile the frequency intervals between the com ponents 
belonging to  142N d, I44N d, 146N d and 148N d are 
equal w ithin the lim its o f  the m easuring accuracy, the 
interval I48N d— 150N d that could be determ ined in 
4 different electron transitions has an  average value 
w hich is 1-7 tim es greater. A  sim ilar anom aly is 
know n only in  the spectrum  o f  Sm. A  discussion is 
given o f  the connection between the observed structure  
and  the possible line classification in  a  system  o f  
spectral term s.
535.331 : 539.153 see Abstr. 1112
535.333 : 539.132 see Abstr. 1106
535.338.1 : 539.15 see Abstr. 1107
535.338.334 : 535.14 =  4 see Abstr. 1023
535.338.4 1035 

New Green band system of N 2 and conditions o f
excitation. T a w d e , N . R ., a n d G a y d o n, A. G . 
Nature, Lond., 157, 136 (Feb. 2, 1946).— [See A bstr. 
880 (1944)].
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535.338.4 535.42

535.338.4 : 539.155.2 =  3 1036
The band spectrum of tellurium dichloride with heavy 

chlorine. W ehrli, M., a n d Spinnler, W. Helv. 
Phys. Acta, 17 (No. 4) 240-2 (1944) In German.—  
T he results a re  given o f  experim ental m easurem ents 
o f  the isotope separation, AA, between T eC l, 7 and 
T eC l, 5 and  the related edges, v, o f  T cC l,5, where v 
is the  wave num ber. l. s. g .
535.341 : 535.434 : 541.18.041.2 =  4 1037 

Absorptiometry of suspensions and the phenomenon
o f flocculation. D o g n o n , A. Rev. Opt. (Théor. 
Instrum.) 22, 9-19 (Jan.-M arch , 1943) In French.—  
Surveys the  theory o f  the  optics o f  tu rb id  m edia, 
particularly  variation  o f  optical density w ith dim en
sions o f  particles and  w ith distance o f  observing 
instrum ent. T he variation o f  optical density with 
wavelength is also exam ined. T he treatm ent developed 
is applied to the question o f  the  opacity o f  colloidal 
solutions tending tow ards flocculation. a . h .
535.341 : 578.087.8 1038 

A single cell photo-electric absorptiometer in which
the intensity o f b'ght source and characteristics o f  the 
photo-cell may change without causing error in estim a
tion. Peterson, J. M . J. Physiol., 103, Proc. (June) 
15-16 (Sept., 1944).— Light is reflected from  a  single 
source th rough  tw o identical apertures, and the beam s 
o f  light are bent by a lens to  fall on the  sam e area  o f  
the  photo-cell. A  sem i-circular ro tating  disc al
ternately in terrupts the two paths o f  light while m ain
taining the  effective apertu re  constant. O ne o f  two 
annu lar spectroscopically neu tra l wedges has a
m arginal scale. T he procedure is described, c. J. G.
535.343.32 : 535.372 1039

On the intensities and the multipole character in the 
spectra o f the ra re  earth  ions. B roer, L. J. F ., G orter,
C. J., a n d H oogschagen, J . Physica, 's  Grav., 11, 
231-50 (Dec., 1945).—T he various m echanism s are 
discussed by  which the  forbidden transitions in the  
incom plete 4/-shell can occur. This discussion is based 
o n  a  p ap er by V an Vleck [Abstr. 1889 (1937)], bu t the  
estim ated intensities do  no t in all respects agree w ith 
those o f  th a t paper. I t  is show n th a t the electric 
quadrupole  rad ia tion  is fa r too  weak to  account fo r 
the  observed intensities, whereas the m agnetic dipole 
rad ia tion  only under certain  circum stances will be 
able to  do  so. Som e instances o f  m agnetic dipole 
rad ia tion  are explained and  others are  predicted. 
T he electric d ipole rad ia tion  m ay account fo r in ten
sities o f  the required order, except fo r tw o strong 
bands in P r+  +  +  and T m +  +  + , which are difficult to 
explain on  the basis o f  the  discussed m echanism s.

535.37 :;538.222 see Abstr. 1102
535.372 1040

On phosphorescence vibration spectra of polyatomic 
molecules. R edlich, O., a n d H olt, E. K . J. Amer. 
Chem. Sac., 67, 1228-9 (July, 1945).—T he recent 
w ork o f  Lewis and K asha  [Abstr. 1425 (1945)] is 
amplified on the basis o f  the F ranck-C ondon  prin
ciple. Com plete in terpreta tion  o f  phosphorescence 
vibration spectra requires the  analysis o f  vibration 
spectra and  knowledge o f  the param eters o f  the  
phosphorescent state. A n  equation  is given for the 
quantum  num ber o f  the &th vibration in  term s o f  the 
vector o f  the norm al co-ordinates and the vector

representing d istortion  o f  the phosphorescent m ole
cule. T he m ethod is applied to  benzene, trans- 
dibrom oethylene, naphthalene, and  /?-chloro- 
naphthalene. w . r . a .
535.372 : 535.343.32 see Abstr. 1039
535.39.08 =  4 1041

Graphical method for the rapid determination o f 
reflection factors o f compound plates. Perrot, M. 
Rev. Opt. (Theor. Instrum.) 22, 20-8 (Jan.-M arch,
1943) In French.—A  theoretical treatm ent is given o f  
the case o f  a  th in  m etallic layer deposited on  the 
surface o f  a  slightly prism atic transparen t support. 
T he relations thus obtained form  the basis o f  a 
graphical m ethod which perm its o f  the  rapid deter
m ination o f  the various optical quantities involved, 
including the-variation w ith thickness o f  the reflection 
coefficient o f  the  m etallic layer. T he results are 
applied to the case o f  several m etals on  glass. a . h .
535.392 1042

Polynomial representation of reflectance curves. 
M o o n, P., a n d Spencer, D . E. J. Opt. Soc. A m er.,
35, 597-600 (Sept., 1945).—Spectral reflectance and  
absorption  curves a re  found to  fail m ainly in to  6 com 
paratively sim ple types, to  which polynom ial expres
sions can  be fitted. T he specification and integration 
o f  the  curves is thereby simplified, and  tables o f  factors 
a re  included fo r this purpose.
535.41 1043 

New contributions to  interferometry. VI. W hite
light Fabry-Pero t fringes. T olansky, S. Phil. M ag.,
36, 236-41 (April, 1945).—T he Fabry -P ero t fringes 
are very easy to  produce experimentally, only low 
resolving pow er instrum ents being needed. T he 
fringes appear as a  large num ber o f  strongly curved 
narrow  fringes extending across the w hole spectrum . 
Photographs o f  these are given and  their relationship  
to  the  fringes o f  P a rt V [Abstr. 1044 (1946)] is dis
cussed. T hey have little practical application, l. s. g .
535.417 : 620.179.6 1044

New contributions to  interferom etry. V. New 
multiple beam white light interference fringes and their 
applications. T olansky, S. Phil. M ag., 36, 225-36 
(April, 1945).— [See A bstr. 1798 (1944)]. T he theory  
and properties o f  the fringes are discussed in detail 
and  som e applications to  precision interferom etry are 
considered. I t  is em phasized th a t the  h igh pow er 
and  wide application  o f  the fringes depend upon the  
em ploym ent o f  m any m ultiple beam s. A  precision, 
an d  variety in th e  range o f  application, is achieved 
which probably  surpasses th a t show n by any o ther 
existing low -ordcr interference fringes in  the  w hole 
o f  optics. Exam ples a re  given o f  an  application o f  
the  fringes to  the  study o f  surface contours an d  the 
detection and m easurem ent o f  sm all angles. Surface 
defects m ay be m easured even if  only o f  the o rder o f  
A/200. N ew  topographical features a re  revealed on 
the cleavage faces o f  m ica crystals [see A bstr. 610
(1946)]. In the m easurem ent o f  sm all surface angles 
the resolution available is 100 tim es better than  th a t 
o f  the R ayleigh lim it. l. s. g .
535.42 : 522.6 1045 

The theory of the Foucault test. G ascoigne,
S. C. B. M on. N ot. R oy. Astr. Soc., 104 (No. 6) 
326-34 (1944).—A  diffraction theory fo r the Foucault
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535.42 535.8

knife-edge test is given, a  closed expression being 
obtained for the  variation o f  light-intensity over a  
m irro r w ith arb itrary  e rro r when it is tested w ith a  
knife-edge. T he geometrical explanation o f  the test 
is derived as the lim it w hen A -J- 0, and  exam ples are 
given o f  several com m only occurring errors. In pa r
ticular, it is show n th a t an  edge turned by i/iA will 
give rise to n well-defined rings.
535.42:621.396.671 =  4 1046

Quasi-optical links; ellipsoidal models and space 
aerials, with experimental results. D reyfus-Graf, J. 
Helv. Phys. A cta , 17 {No. 4) 245-50 (1944) In French.— 
[Abstr. 890 B (1946)].
535.434 : 541.18.041.2 : 535.341 =  4 see Abstr. 1037
535.566.2 =  3 1047

On the influence of the molecular electrostatic field 
o f  a  solvent on optical rotation. G utzwiller, N . 
Helv. Phys. Acta, 18 {No. 7) 497-526 (1945) In  Ger
man .— According to  theory the rotivity, defined as 
the specific ro ta to ry  pow er divided by (n2 +  2), 
where n  is the  index o f  refraction  fo r light o f  the 
frequency in question, is a  linear function o f  the field 
acting on  the  solute molecules. The theoretical 
relation  can  be tested either by using different sol
vents, since the  field depends on the  perm ittivity, o r 
by using m ixtures o f  a  po lar and  a  non-po lar solvent 
in various p roportions. T he substance chiefly 
investigated was diethyl ta rtra te , abou t a dozen 
solvents o r  solvent m ixtures and several wavelengths 
being used. O n .the whole the theoretical relation was 
found  to  be correct. a . j. c. w .
535.651 : 535.247.4 1048

A direct-reading photoelectric colorimeter. B arnes,
B. T . Rev. Sei. lustrum ., 16, 337-9 {Dec., 1945).—  
A  special current balance is used w ith photo-cell filter 
com binations whose spectral sensitivities a re  nearly 
p roportional to  the  I.C .I. x ,  y ,  and  z  functions. 
A pproxim ate colour co-ordinate values are  indicated 
directly on the  dials o f  this instrum ent. This m akes 
rou tine  colorim etry m ore convenient and  accurate 
th an  w ith previous equipm ent [Abstr. 4536 (1939)]. 
T he instrum ent can also be used as a  direct-reading 
photom eter.
535.653.32 =  3 1049

On an objective colorimeter. K önig, H ., a n d 
M äder, F . H elv. Phys. Acta, 16 {No. 5) 419-21 
(1943) In German.—D escribes a  colorim eter in which 
m easurem ents a re  m ade w ith a  potassium  vacuum  
photocell, using the Ives (tem plate) m ethod o f  com 
pensating the sensitivity curve o f  the  cell. j. w . t. w .
535.661.3 1050

Unusual colours produced by uranium in glasses. 
C olbert, W., a n d K reidl, N. J. J. Opt. Soc. Amer., 
35, 731-5 {Nov., 1945).—W hen U  is in troduced into 
o rdinary  soda  lime silicate glasses under oxidizing 
conditions the  fam iliar fluorescent yellowish glass is 
obtained. However, non-fluorescent glasses o f  various 
colours, yellow, red, brow n and green can be obtained 
by in troducing U  in to  o th er types o f  glass, either 
under oxidizing o r under strongly reducing con
ditions. T he spectral transm ission curves o f  a  
num ber o f  such glasses (including a red which is 
insensitive to  tem perature) are given. J. w. t. w .
535.7 : 612.843.611 see Abstr. 1182

535.733.1 1051 
N ote on M acA dam ’s determination of chromaticity

sensibilities. Sinden, R. H . J. Opt. Soc. Am er., 35, 
737-41 {Nov., 1945).— In M acA dam ’s determ ination  
o f  chrom aticity sensitivities [see A bstr. 2329 (1942)], 
filters were used instead o f  spectral colours to  produce 
the  desired illum inants. The results obtained were 
therefore n o t independent o f  selective abso rp tion  in 
the optical m edia o f  the  observer’s eye. T he au th o r 
shows that the  results obtained by one o f  the two 
observers were p robably  affected by sm aller than  
usual m acular pigm entation, and  th a t M acA dam ’s 
da ta  m ay therefore need m odification. j. w. t. w .
535.733.1 1052 

On the M acAdam  ellipses. W undheiler, A. W.
J. Opt. Soc. Am er., 35, 767-71 {Dec., 1945).— [See 
A bstr. 2329 (1942), 2333 (1943)].

535.733.1 1053 
Tritanopia and colour vision. Pi£r o n, H . Nature,

Lond., 157, 106 {Jan. 26, 1946).

535.755 1054 
Two criteria for the selection o f colour vision test

plates. G reen, E. L ., a n d Sloan, L. L. J. Opt. Soc. 
Am er., 35, 723-30 {Nov., 1945).—Pseudo-isochrom atic 
charts (e.g. the  Ish ihara  plates) a re  used fo r rough 
discrim ination o f  colour defectives. T he requirem ents 
which should  be m et by such charts are described and  
a  system fo r grading sets o f  test plates in o rder o f  
m erit is proposed. J. wi t. w .
535.755 1055 

An improved screening test for red-green color
deficiency composed of available pseudo-isochromatic 
plates. Sloa n, L. L . J. Opt. Soc. Am er., 35, 761-6 
{Dec., 1945).

535.8 1056 
The British optical industry in the war. M artin, T.

J. Sci. Instrum ., 23, 21-6 {Feb., 1946).—Describes 
design and production  problem s. B inoculars, artillery 
dial-sights, theodolites, tan k  periscopes and  m icro
scopes all had  to  be designed fo r different conditions 
o f  service. Bloom ing o f  surfaces found increasing 
use; the  field o f  view o f  all instrum ents was enlarged 
where possible; a  totally enclosed construction was 
used fo r som e tropical instrum ents; a  lubricant was 
found suitable for use between 60°c a n d — 50°c. N ew  
glasses have been developed, and im proved cem ent 
fo r a  large tem perature range. Plastics have no t yet 
been found to  replace optical glass. n . c .
535.8 1057 

O ptical and allied instruments. H o u g h t o n, J. L.
J. Sci. Instrum ., 23, 29-31 {Feb., 1946).— Describes a  
num ber o f  the  optical instrum ents show n a t the 
Physical Society exhibition, Jan ., 1946. These include 
appara tus fo r m easuring light o f  b rief duration , a  
portable  pho tom eter fo r m easuring brightness dis
tributions, a  p o lar nephelom eter, certain  high-speed 
cam eras, stroboscopic flash lam ps fo r studying 
m achinery in m otion  and the new  brief-duration 
high-intensity discharge lam p. A pparatus for m aking 
aspherical surfaces and  a device for com paring two 
spherical surfaces o f  nearly the sam e radius are 
m entioned. J. w. t. w  .
535.8 : 771.351 =  4 see Abstr. 1189
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535.825 : 621.365 1058
A  hlgh-tempcrature furnace for use under the micro

scope. Lambeth, A. J. Aits I. J. Sci., 7, 118-20 
(Feb., 1945).— [Abstr. 839 B (1946)].
535.88 =  4 1059

Optical effect of the glass bulb of the lamp in a 
projector. G odfert, A. M . Bull. Soc. Frang. ¿ le d .,  
5, 293-7 (O d .,  1945) In  French.— Gives first a  
theoretical treatm ent o f  the  effect o f  the  lam p bulb 
on the light reflected from  a projector m irror. Some 
experim ental results a re  also show n. The loss o f 
light from  the filament due to  bulb reflections is 
ab o u t 8-9% . The loss o f  light reflected from  the 
m irror, due to  th e  bulb acting as a  very im perfect 
diverging lens, is ab o u t 25% for a  tubu lar bulb and 
32% for a  spherical bulb. j. w. t. w .

H E A T  . T H E R M O D Y N A M IC S 536 

536 : 531.7 see Abstr. 1001
536.2 1060

On the problem of heat conduction in a semi-infinite 
radiating  wire. Lo w a n , A . N . Quart. Appl. M ath., 
3 , 84-7 (April, 1945).—A  Laplace transform  m ethod 
is used to solve the problem  when there  is an  a rb itrary  
initial tem perature d istribution  and  when the  boundary  
tem perature is a prescribed function o f  time. l. s. g .
536.212.3 1061
Heat conductivity of glass at 1-3°k . K eesom, P. H. 

Physica, 's  Crav., 11, 339-42 (Dec., 1945).—The heat 
conductivity o f  thuringian glass a t 1-3°k is 8 x  10~ 5 
cal/cm.deg.sec.
536.24 1062 

Some simplified heat transfer data. Fishenden, M.,
a n d Saunders, O. A. J. Inst. Fuel, 19, 62-74 (Dec., 
1945).—A ctual heat transfer coefficients, which can 
be read  off directly from  curves, have been worked 
o u t fo r liquid and gaseous flow. T he exam ples, 
however, are prefaced by a  b rie f outline o f  the m ore 
com prehensive m ethods o f  correlation  upon which 
they are  largely based, on  the use o f  dim ensionless 
num bers o r  groups, and  o f  the  com plex n a tu re  o f  heat 
transm ission. R adiation  and convection coefficients 
fo r gases are  exam ined separately, and their relative 
values com pared. The coefficients have been worked 
out for a ir, but they a re  applicable to nitrogen, oxygen 
and carbon  m onoxide for the  sam e m ass flow; they 
can also be used fo r flue gases with an  e rro r usually 
less than  10%, especially if  carbon dioxide is the m ain 
product. H. H. HO.
536.24 1063 

Special problems of heat transfer through walls.
Levy, F. L. M od. Refrig., 49, 7-9, 12 (Jan., 1946).—  
Problem s arising in calculating the  heat transfer 
th rough  walls which vary in thickness and in therm al 
conductivity from  point to  poin t are discussed. The 
cases o f  transfer through the  lagging between an  
external spherical shell and an internal cube and o f  
transfer through walls in which structural m aterials 
form  channels through the  lagging are  considered.

l. j. c. c.
536.24 : 532.517.4 see Abstr. 1006
536.24 : 662.61 1064 

Total, recoverable and returnable heat in combustion
gases. RosrN, P. O. J . Inst. Fuel, 19, 53-61 (Dec.,

1945).— Statistical relations betw een the  net calorific 
value, the  a ir requirem ents, and  the com bustion gas 
volume, a re  dealt w ith. I t  is next show n how  the 
heat con ten t o f  com bustion and w aste gases a t 
any given tem perature m ay be read  from  an I - t  
diagram . F inally, the  calculation o f  th e  to ta l, 
recoverable o r  returnable heat in  w aste gases from  the 
values o f  the com bustion  gas volum e and  its heat 
con ten t is explained. The paper contains 14 tables 
and a diagram m atic sum m ary. h . h . h o .
536.423 : 539.217.3 : 677 =  3 1065 

O n the drying of textiles. H onegger, E ., a n d
B ellenot, C. Schweiz. Bauztg, 125, 205-9 (April 28,
1945) In German.— [A bstr. 982 B (1946)].
536.423 : 541.183.56 see Abstr. 1143
536.423.1 : 532.696.1 1066 

Factors affecting boiling in a liquid. L arson, R . F.
Industr. Engng Chem., 37, 1004-9 (O ct., 1945).—  
The phenom ena o f  liquid superheat and o f  nucleate 
and film boiling in connection with heat transfer are 
reviewed. O n the basis o f  wettability o r interfacial 
free adhesion energy, a  theory fo r the solid cbullator 
is evolved. A n apparatus to  test the theory is 
described, and various solids are tested fo r the 
ebullition property.
536.423.1 : 536.717 1067 

Occurrence of m etastable states of liquid and vapour.
Larson, R. F. Industr. Engng Client., 37, 1010-16 
(Oct., 1945).—A  therm odynam ic theory is advanced 
fo r the requirem ent and m echanism  o f  bubble fo rm a
tion  in a  heated liquid. T rial calculations using 
estim ated therm odynam ic properties o f  superheated 
w ater indicate th a t the  nucleus bubble in the  tran s
form ation state  consists o f  a  single molecule. The 
theory  is extended to  condensing w ater vapour with 
sim ilar results. T he literature is reviewed fo r sup
porting  evidence. T he sim ilarity between the 
supposed action  o f  the  ebu lla to r and o f  a  catalyst is 
pointed out.
536.423.1 =  4 1068 

Boiling point and altitude. Jaquerod, A. Helv.
Phys. A d a ,  17 (No. 4) 238-40 (1944) In French.—  
G raphs are given show ing the variation in  the cases 
o f  w ater and chlorobenzene. T he graphs arc straight 
lines and  fo r w ater tw o lines a re  given, one fo r w inter 
and  one fo r sum m er. l. s. g .
536.52 : 662.92 1069

Industrial use o f radiation pyrometers under non- 
blackbody conditions. H arrison, T. R . J. Opt. Soc. 
Am er., 35, 708-23 (Nov., 1945).—T he principles o f  
non-blackbody rad ia tion  and  o f  the  application  o f  
em ittance corrections is discussed for various in
dustrial conditions. Beside the com m only treated case 
o f  radiation  from  a  non-blackbody in  the  open, others 
discussed are  rad ia tion  from  a heated object sur
rounded by walls a t a  higher o r lower tem perature, 
rad ia tion  from  an  object viewed th rough  flame, sm oke, 
and  furnace gases, and rad ia tion  from  glass. A  table 
and  curves are given for obtaining em ittance correc
tions applicable fo r a  rad ia tion  pyrom eter having a 
Pyrex glass lens an d  ano th er table  and curves are 
given for a  rad ia tion  pyrom eter w ith fused silica lens. 
T he use o f  an  optical pyrom eter as a  “ checking 
instrum ent”  is discussed, and a  table and  curves are
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given fo r em ittance corrections where A =  0 -6 5 //.  
C om parisons are d raw n between the  readings o f  the 
optical pyrom eter and  rad ia tion  pyrom eters having 
the  two types o f  lens, for the condition ex =  et . F o r 
certain  cases d a ta  and procedures are given by m eans 
o f  which em ittance corrections a re  obtainable. F o r 
o th e r cases, only the  underlying principles are dis
cussed. A  bibliography is given.
536.54 : 621.9.014 1070

M easurem ents o f tem peratures in metal cutting. 
Schmidt, A. O., B oston, O. W ., a n d G ilbert, W. W . 
Traits. Amer. Soc. M ech. Engrs, 68, 47-9 (Jan.,
1946).— [Abstr. 932 B (1946)].
536.58 1071

Design for constant-tem peraturc tanks. C ampbell, 
W . A., a n d Presley, J. T . Phytopathology, 35, 
213-16 (M arch, 1945).—T he construction o f  6 red
w ood tanks fo r the  study o f  the relation o f  soil 
tem peratures to infection by soil fungi is described 
and  illustrated. F our o f  them  were electrically 
heated  and  therm ostatically  controlled to  give tem 
peratures above th a t o f  the w ater supply (approx. 
70°f). T he o th er 2 were cooled by individual refrigera
tion  coils to  provide tem peratures below 70°f. T he 
tem peratures in bo th  types o f  tank  did no t fluctuate 
m ore th an  2° from  the  desired tem perature. c. j. g . 
536.587 : 62i.316.74 1072

A highly simplified thermionic control of tem 
perature. W allace, R . H ., a n d B ushnell, R . J. 
Plant Physiol., 16, 647-50 (July, 1941).— [Abstr. 780 B
(1946)].
536 .621.1:541.115 1073

An improved apparatus for measuring heats o f 
reaction. Y o rk e , S. G . Chem. and Ind., 17-18 
(Jan. 12, 1946).
536.717 : 536.423.1 see Abstr. 1067 
536.75 1074

Entropy and irreversible processes. E hrenberg, W. 
Phil. M ag., 36, 250-5 (April, 1945).— A reply to 
criticism  [Abstr. 397 (1944)] o f  a  previous paper 
[Abstr. 2193 (1943)]. C ertain differential equations, 
appearing  in this paper, are  discussed m ore fully. 
The com plete solution is obtained and this leads 
substantially  to  the  sam e result as the particular 
so lu tion  given in the  earlier paper. The au tho r 
justifies his m ethod o f  approach. l. s. g .

E LE C T R IC ITY  . M A G N E T ISM  . X-RAYS 
C H A R G ED  PA R TIC L E S 537/538 

537.122: 538.311 : 539.154.3 =  4 see Abstr. 1113
537.22 1075

The basic mechanisms o f static  electrification. 
Loeb, L. B. Science, 102, 573-6 (Dec. 7, 1945).—  
A n exam ination o f  the literature shows th a t the 
theoretical in terpreta tions p u t forw ard to  explain 
sta tic  phenom ena are frequently inadequate. Five 
basic m echanism s are  discussed, nam ely electrolytic 
effects, con tact potential m echanism s, spray  electrifica
tion , friction o r tribo  phenom ena, and the segregation 
o f  ions and electrons in  gases and flames. It is likely 
th a t these basic m echanism s operate  together in any 
p a rticu lar case, bu t th e ir separate consideration should  
help to  clarify past results and  to guide future w ork.

E. H. D.

537.226.2.08 1076
Cell for determination o f dielectric properties o f 

liquids. B erberich, L. J. Industr. Eitgitg Chem. 
(A nalyJ Edit.) 17, 582-4 (Sept., 1945).
537.228.1 =  3 1077 

The inverse piezo-effect of Rochelle-dielectric
[seignette-eiektrischen] crystals K H 2P O 4. v o n A r x, 
A., a n d Bantle, W . Helv. Phys. Acta, 17 (N o. 4)
298-318 (1944) In  German.—T he effect is studied in  
the tem perature region 100°k-300°k, the Curie 
po in t being a t 0  =  122-9’k. T he relation between 
the electric field and  the deform ation is investigated 
in the  region T  >  0 ,  and in the  C urie region (T  <  0 )  
piezo-electric hysteresis occurs. Several hysteresis 
curves are given. T he therm al linear expansion 
coefficient is 2 -2  X 10—5 for T >  0 .  In  th e  Curie 
region the  therm al deform ation is anom alous, l. s. g . 
537.228.5.: 523.873 see Abstr. 974
537.291 : 538.691 : 621.385 1078

Dynamics o f electron beams. Applications of 
Ham iltonian dynamics to electronic problems. G abor,
D . Proc. Inst. Radio Engrs, N .Y .,  33, 792-805 (Nov., 
1945).— [Abstr. 850 B (1946)].
537.311.1 : 621.3.014.1 : 621.385 1079 

Fluctuations o f electric current. B ell, D . A.
J. Instil Elect. Engrs, Pt III, 93, 37-44 (Jan., 1946).— 
[Abstr. 851 B (1946)].
537.523.2 1080 

Production o f photons in a Townsend gap in air,
nitrogen and argon. Fisher, L. H . Phys. Rev., 68, 
279 (Dec. 1 and  15, 1945).— [See A bstr. 1350 (1945)].
537.523.4 : 545.823 1081

The constancy of spectral line excitation in quanti
tative spcctrographic analysis. Jones, F. L. J. Soc. 
Chem. Ind., 64, 317-22 (Dec., 1945).—The electro
physics o f  the type o f  spark  discharge usually em
ployed in quantitative spectrographic analysis is 
investigated, and the way in which various param eters 
affect the excitation process is examined. F rom  this 
the conditions necessary for stability o f  excitation are 
show n to  be dependent upon the constancy o f  certain 
electrical param eters, the breakdown potential o f  the 
gap, initial spark  current, and duration  and intensity 
o f  the  arc. In  o rder to  obtain the constancy o f  these 
param eters the following factors should be specified: 
(a) gap geom etry an d  use o f  an approxim ately uniform  
field; (b) circuit constants; (c) breakdow n potential o f  
th e  gap; and (d) m axim um  e.m .f. applied to  the gap, 
and, if  necessary, the contro l o f  th e  a rc  curren t by  a  
series resistance. m .-v .
537.525.5 : 621.314.651 =  4 1082 

M easurem ent of non-ionized vapour density and its
variations in a  m ercury-arc rectifier. H erreng, P., 
a n d B r a u n t, C. Rev. Gen. ¿Ject., 54, 305-9 (O ct., 
1945) In French.— [Abstr. 745 B (1946)].

537.525.5 : 621.385.18 1083 
S tability  o f the low pressure m ercury arc  as a

function of area at the cathode pool. L ufcy , C. W., 
a n d C opeland, P. L. J. Appl. Phys., 16, 740-4 
(Nov., 1945).— [Abstr. 857 B (1946)].
537.531 1084

X-ray line absorption in the M -series for 62-Sm.
R ule, K . C. Phys. Rev., 68, 246-9 (Dec. 1 and  15,
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1945).—T he M iv  and M \  absorption  edges fo r 62-Sm 
were studied by use o f  evaporated films o f  Sm20 3 
and Sm Cl3. In  view o f  da ta  in the literatu re  on  M -  
absorp tion  o f  the ra re  earths 70-Yb and 68-Er, it 
seemed possible th a t absorp tion  lines w ould be found  
corresponding to  transitions in which electrons from  
the  A/-sheIl are  lifted to the  inner AVn and  AVt levels. 
W hen th in  absorp tion  films were em ployed, th e  entire 
absorption  had  the  appearance o f  lines, bu t thick 
films revealed the  definite edge-like character o f  the 
absorption . The M i \  and M \  edges are very sim ilar 
and  are  bo th  complex, 4 edges being distinguished in 
each case. In  b o th  cases the first p a ir o f  edges is 
separated  from  the la tter pa ir by a  m inim um , which 
m ay correspond to  transitions in which the  electrons 
are lifted to the  AVn and  AVt levels.
537.531 : 621.386 : 615.84 1085

Symposium on X-rays. Elect. Engng, N .Y .,  64, 
423-47 (Dec., 1945).— Som e experiences with the 
X -ray, Coolidge, W . D . [see also Arner. J. Roentgenol, 
and Radium Ther., 54, 583-8 (Dec., 1945)]; X-ray 
history  and developm ent, Coolidge, W . D ., and  
C harlton , E . E .; Industrial X-ray developm ents, 
M oriarty , C. D .; X -rays an  early Institu te  topic; 
Scientific im portance o f  X -rays, G arland , L. H .; 
50 years o f  X -ray progress in E urope.
537.533.74 =  3 1086

Scattering  o f rapid electrons by iodine nuclei. 
Sigrist, W. Helv. Phys. Acta, 16 (No. 5) 471-90 
(1943) In German.—W ilson cham ber experim ents on  
the  elastic scattering o f  rap id  electrons (1-3 eMV) by 
I nuclei give results in agreem ent w ith M o tt’s form ula 
fo r dependence o f  effective cross-section on  angle, 
and  energy. a . j. m .
537.533.8 1087

N ote on the internal secondary emission and the 
influence o f surface states. B loembergen, N . Physica, 
's Grav., 11, 343-4 (Dec., 1945).— Electrons falling on 
the surface o f  a  solid liberate secondary electrons, 
an d  m any m easurem ents have been m ade on those 
em itted. M any electrons however rem ain in the 
crystal, raised in to  the conduction  bands. A n AgCl 
crystal, subjectecjjto a  field o f  2 000 V/cm, was bom 
barded w ith pulses o f  10-500 eV electrons in an 
a ttem pt to  detect the  retained secondaries, bu t no  
pulses o f  increased conductivity were observed. 
Theory indicates a  d isto rtion  o f  the  norm al energy 
levels in a  surface layer ab o u t 100 A thick, Which m ay 
provide “ traps” for the  secondary electrons. Experi
m ents w ith h igher energy electrons, capable o f  
penetrating  the surface layer, would test this hypothesis.

a . j. c. w.
537.534.72 : 621.385.833 =  4 1088

O n the design of a  proton microscope. M a g n a n, C., 
C hanson, P., a n d E r taud, A. C.R. Acad. Sci., 
Paris, 220, 770-2 (M ay  28, 1945) In  French .— The 
lim itations o f  the electron m icroscope a re  discussed 
and  the  advantages o f  the  p ro to n  m icroscope are 
poin ted  out. A  m agnetic p ro ton  m icroscope would 
no t be practicable since the focal length o f  a  m agnetic 
lens is p roportional to  the m ass o f  the  particle. B ut 
an  electrostatic p ro ton  m icroscope is a  possibility, 
fo r the optical characteristics o f  an  electrostatic lens 
are the  sam e fo r a  beam  o f  p ro tons as fo r a  beam  o f  
electrons. T he design o f  a  p ro to n  m icroscope o f

300 kV is discussed briefly. Its  resolving pow er is 
3 A whereas the resolving pow er o f  the  best electron 
m icroscopes is 50 A. The p o o r penetrating  pow er o f  
protons w ould lim it the  use  o f  the p ro to n  m icroscope 
largely to  the  exam ination o f  surface properties and 
to  the  study o f  gases. L. s. g .
537.542.22 ; 621.385.1 =  3 1089

On the clean-up of inert gases in hollow cathodes and 
the associated processes. B artholomeyczyk, W . 
Ann. Phys., Lpz., 42 (Nos. 7-8) 534-60 (1943) In  
German.— [Abstr. 854 B (1946)].
537.561 : 531.788.7 1090

Calibration of ionization gauge for different gases. 
D u s h m a n, S., a n d Y o u n g , A. H . Phys. R ev., 68, 
278 (Dec. 1 and  15, 1945).
537.568 1091 

Ionization and similitude C lay, P. H . Physica,
's  Grav., 11, 197-208 (Dec., 1945).—T he recom bina
tion  o f  ions in ionization cham bers is considered. 
I t  may be o f  two types, initial recom bination, and 
volum e recom bination, the form er being independent 
o f  intensity, whilst the la tte r increases w ith intensity . 
T he effect o f  the  field streng th  in the  cham ber and the 
density and  tem perature  o f  th e  gas on  the initial 
recom bination is considered. F o r  initial recom bina
tion  occurring in a  straight hom ogeneous colum n in 
an  electropositive gas a  com plicated expression is 
obtained, w hich can, however, be simplified fo r 

. application to  experim ental cases by choice o f  
conditions. C luster com bination  can be dealt w ith 
in a  sim ilar m anner, bu t in practice, pure  c luster 
recom bination occurs only rarely. T he m ethod is 
applied sim ilarly to  electronegative gases, and 
abnorm al recom bination is also considered, a .  j .  m .

537.568 : 535.33 1092 
Long duration of the Balm er spectrum in hydrogen.

B o r n, M ., Fü r t h, R ., a n d Laden b u r g, R . Nature, 
Lond., 157, 159 (Feb. 9, 1946).— [See A bstr. 2237
(1945), 2604 (1944)].
537.591.1 1093

The number o f high energy electrons present in cosmic 
rays a t sea level. C lay, J. Physica, 's  Grav., 11, 
304-10 (Dec., 1945).—A n arrangem ent o f  5 counters 
is used to  determ ine the relative num ber o f  particles 
o f  different energies in cosm ic rad ia tion  by absorp tion  
in Pb. T hree parallel counters were placed over a  P b  
block (A) o f  which the  thickness could  be altered 
between 0 and 20 cm. A  layer o f  Pb was placed above 
these counters, and four counters were placed below 
the block A . By determ ination o f  m ultiple coinci
dences the  energy d istribution can  be found. E lectrons 
with energy greater th an  109 eV am ount to less than
0-3%  o f  the  to ta l num ber o f  particles. A  num ber o f  
secondary electrons are produced by m esons. These 
electrons can produce 2-fold coincidences, and their 
num ber is abou t 10 x  as great as th a t arising from  
electrons falling on  the Pb. a . j. m .
537.591.15 1094

Ionization bursts and extensive showers of cosmic 
radiation. C lay, J., a n d ’T  H ooft, C. G . Physica, 
's  Grav., 11, 251-69 (Dec., 1945).— Coincidences o f  
ionization bursts were recorded in  2 vessels a t different 
distances and fo r different shields. F o r densities o f  
100-1 500 paths/m 2 60 hours were taken ; fo r very
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large bursts o f  2 X 104 to  2 x  105 tracks/m 2 abou t 
20 000 hours were recorded in 4 vessels. In  the first 
series, correlation  increases w ith the  size o f  the  bursts 
up  to  100%; fo r large bursts in open vessels the 
correlation  is 100%. W ith heavy shielding, however, 
it is m uch sm aller. T he correlation between vessels, 
one above and  one under 110 cm  o f  Fe, proves th a t 
the  bursts a re  parts o f  m eson showers. T he correlation 
am ong bursts in  two vessels under 110 cm o f  Fe is 
ra th e r sm all (30%) fo r a  distance o f  only 25 cm. F o r 
very dense bursts ( 10M 05 paths per m 2) a  shield o f  
12 cm F e  reduces this density  ju st in opposition to  the 
well-known increase by such a  shield o f  the density o f  
bursts o f  102—103 tracks/m 2. This m eans th a t in the 
first case th e  energy seems to  be  d istributed  over a  
greater num ber o f  electrons (the show er is m ore 
developed) th an  in  the  second one where the  energy is 
still m ore concentrated  on  the  m esons. G ood  agree
m ent o f  different observers ab o u t the varia tion  o f  the 
frequency w ith the  size o f  the  bursts is found. 
A pparently  this is o f  th e  o rder o f  N ~ 2 fo r the  sm aller 
an d  N ~ 1 A  fo r the  larger bursts. C om parison o f  the 
num ber and  size o f  bursts in  two vessels w ith surfaces 
in  the ra tio  1 : 3 - 6  proves th a t the bursts canno t be 
p roduced by one particle only bu t a re  a  result o f  a  
process o f  greater extension. T herefore it is no t 
possible to  calculate th e  effective cross section along 
this line.

537.591.5 : [550.38 +  551.51] 1095
The geophysical aspect o f cosmic rays. D uperier, 

A. Proc. Phys. Soc., Lond., 57, 464-77 (Nov., 1945).—  
T w enty-ninth G u th rie  lecture. A  sum m ary o f  work 
on  th e  tem perature effect o f  cosm ic rays is given. 
R esults o f  recent experim ents in  London, using a  
battery  o f  G eiger-M uller counters registering triple 
coincidences, show a  gradual increase o f  correlation  
w ith height, indicating th a t the  tem perature n ear the 
ground is no t the only facto r responsible fo r th e  tem 
perature  effect. P a rt o f  the  variation  o f  intensity a t 
g round level is due to  spontaneous d isintegration o f  
m esons in the  atm osphere. I t  is assum ed that mesons 
originate a t a  75 m m  pressure level, and  from  this the 
true  absorp tion  coefficient in air, and  the  m ean ra te  
o f  decay o f  m esons can be calculated. T he values 
obtained are  in good agreem ent w ith experim ent. 
Cosm ic ray records a t ground level can be used to 
foretell the daily m ean height o f  the  75 m m  pressure 
level and  hence the  m ean tem perature o f  the  a ir  up 
to  ab o u t 16 km. C om parison with experim ents w ith 
sounding balloons shows general agreement except 
a t tim es o f  m agnetic disturbance. Expressions fo r the 
diurnal variation  o f  cosmic ray intensity, and  the  
d iurnal variation  o f  pressure are given. Seasonal 
changes o f  the sem i-diurnal variations o f  cosmic ray 
intensity and pressure follow each o ther closely, 
indicating th a t the form er is entirely accounted for by 
the  m otion  o f  the m eson-producing layer due to  
barom etric  variation. The variations o f  cosm ic ray 
intensity  on occasions o f  m agnetic storm s are dis
cussed. Sm aller changes are  frequently accounted 
fo r by changes in th e  geom agnetic field. W orld-w ide 
variations in general are  discussed. a .  j .  m .

537.722 : 578.087.87 1096
A modified Z ism an apparatus for m easuring contact 

potential differences in a ir. R osenfeld, S., a n d

H oskins, W. M. Rev. Sci. Instrum ., 16, 343-5 
(Dec., 1945).— [See A bstr. 4460 (1932)].

537.74:621.317.7  1097
Electrical instruments. R ayner, G . H . J. Sci. 

Instrum., 23, 31-4(Fe6„ 1946).— [Abstr. 794 B (1946)].

537.741.4 1098
M easurem ent o f electric currents by means o f a  

mercury manometer. K olin, A. Rev. Sci. Instrum ., 
16, 378-9 (Dec., 1945).— A sideways pressure is set up  
when curren t flows in a  liquid conductor a t right 
angles to  a  m agnetic field. W ith a  m agnetic field o f 
2 300 oersted and  a  conduction  cham ber 0 -6  m m  
thick a pressure o f  3 m m  H g/A  was obtained, with a  
very low internal resistance ( 10—3 Q ). The sensitivity 
can be adjusted by shunting  the m agnetic field.

538.124 1099
Note on m agnetic energy. G uggenheim, E. A. 

Phys. Rev., 68, 273-6 (Dec. 1 and  15, 1945).—Shows 
th a t Livens’ form ulae [Abstr. 1893 (1945)] a re  pa r
ticular exam ples o f  the  form ulae o f  A bstr. 2878 
(1936) which apply also to  o th er types o f  m agnetic 
substances.

538.213 : 621.317.41.029.5/.6 1100
The permeability' o f ferrom agnetic m aterials a t  

frequencies between 10s and 10l ° c/s. A llanson, J. T . 
J . Instn Elect. Engrs, P t III , 92, 247-55 (Dec., 1945).—  
[Abstr. 792 B (1946)].

538.22 : 548.0 see Abstr. 1150

538.22:621.318.22 ’ 1101
M agnetic m aterials. B r a g g, L. J . Instn Elect. 

Engrs, P t I, 92, 444-51 (Dec., 1945).— [Abstr. 806 B
(1946)].

538 .222:535 .37  1102
Param agnetism  of the phosphorescent state. Lewis, 

G . N ., a n d  C alvin, M. J. Amer. Cliem. Soc., 67, 
1232-3 (July, 1945).— It has been show n th a t th e  
phosphorescent sta te  is a  trip le t sta te  and  therefore 
param agnetic. A n attem pt has been m ade to m easure 
the param agnetism  using a  m odification o f  Thcorell’s 
apparatus. W hen the gas surrounding the phosphor 
contained 0 2, a  sm all m ovem ent in  the  expected 
direction was observed a t the  m om ent illum ination 
began bu t was followed alm ost im m ediately by a  
m uch larger m ovem ent in the  reverse d irection. 
A  m ovem ent only in  the expected d irection occurred  
w hen the  surrounding gas was A  o r  C 0 2. Phosphors 
were o f  fluorescein dissolved in boric acid  glass an d  
o f  such concentra tion  and  thickness as to  absorb  nearly 
all the  incident light. Tw o long th in  rectangular 
sam ples were used: one, a  solid slab  o f  boric acid 
solution, the  o ther o f  sim ilar m aterial coarsely ground 
and  attached  to a  ribbon  o f  cellophane w ith rubber 
cem ent. T he m agnetic force a t  20 000 gauss/cm  
w idth was 4-1 X 10~ 3 mg w t fo r the  first sam ple and 
4- 7 x  10—3 mg w t fo r the  second. N either o f  the tw o  
results is accurate to  bette r than  10%. [See A bstr. 
2940, 1425 (1945)]. w . r . a .
538.311 : 537.122 : 539.154.3 =  4 see Abstr. 1113

538.311 : 621.318.4 1103 
Coil systems for producing transverse and longi

tudinal magnetic gradients. Shortley, G . H ., a n d
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538.566 539.154.3

M ay, A . 7 . Appl. Phys., 16, 841-3 (Dec., 1945).— 
[Abstr. 80S B (1946)].
538.566:621.396.6  =  3 1104

Resonant frequencies of E-type waves in a capacitance- 
loaded cylindrical resonator. L ud i, F . Helv. Phys. 
Acta, 17 (No. 6) 429-36 (1944) In German.— [Abstr. 
879 B (1946)].
538.566:621.396.611.4 =  4 1105

Electrom agnetic oscillations in ellipsoidal cavities. 
JOUGUET, M . Rev. Gen. ¿ le d . ,  51, 484-7 (Nov.,
1942) In French.— [Abstr. 883 B (1946)].
538.691 : 621.385 : 537.291 see Abstr. 1078

R A D IO A C TIV ITY  M O L E C U L E S 
A T O M S 539 

539.132:535.333 1106
The isotope effect and the ra tio  rule. Edgell, W. F. 

J. Chem. Phys., 13, 539-46 (Dec., 1945).—A per
tu rbation  treatm ent o f  the  isotope effect has been 
developed w hich gives the  change in the norm al 
co-ordinates as well as the frequencies o f  vibration. 
T he ra tio  rule is obtained from  this treatm ent, and the 
conditions prerequisite to  its application  are clearly 
indicated. A t present the  lack o f  experim ental da ta  
lim its the  utility o f  this rule, and a  m ore useful but 
less accurate form  has been derived, w hich depends 
fo r its validity upon the ability to  construct sym m etry 
co-ordinates which approxim ate the corresponding 
norm al co-ordinates. T he application o f  these equa
tions to  experim ental da ta  has been illustrated. In 
particu lar the modified ra tio  ru le has been tested on 
the  molecules C D 4 C H 3D , C H D 3, CDC13, C D 3C1, 
N D 3, B i0F3, C2D4 and  C2D 6 are found to  give 
generally good results.
539.15:535.338.1  1107

Positronium. R u a r k ,  A. E . Phys. Rev., 68, 278 
(Dec. 1 and  15, 1945).—A n unstable a tom  com posed 
o f  a  positron  and a  negatron m ay exist. Its  probable 
spectrum  is discussed, and suggestions m ade fo r its 
experim ental detection.
539.152.1 1108 

Nuclear spectroscopy and inelastic scattering of
particles by nuclei. Energy distribution o f charged 
particles inelastically scattered by nuclei. G uth, E. 
Phys. Rev., 68, 279-80 (Dec. 1 and  15, 1945).— F o u r 
m ethods are tested fo r exploring energy levels o f  stable 
nuclei th rough  excitation by inelastic scattering o f 
particles. O ne m ethod, viz. m easurem ent o f  the 
energy distribution  o f  the scattered particles, is dis
cussed in detail for the  cases o f  pro tons o r a-particles, 
deuterons and electrons.
539.152.1 : 539.167.3 1109 

The nuclear excitation of krypton and rhodium.
W iedenbeck, M . L. Phys. Rev., 68, 237-9 (Dec. 1 
and  15, 1945).—Kr83* has been produced by the  direct 
X-ray bom bardm ent o f  the elem ent as well as from  
KrS2 by the n, y  process. A  study o f  the nuclear 
spectrum  ot R h 1Q3 by X-ray excitation gave values o f
1-26 ±  O '03, 1-64, 2-02, 2-37, 2-71 and 3-05 eM V 
fo r the h igher nuclear states which com bined w ith the 
m etastable level. M easurem ents o f  the absorption o f  
the conversion electrons in gas indicate th a t the 
energy o f  the  m etastable sta te  is 40ekV  above the 
ground level. I t  was found th a t R h 103* can also be

produced by the direct bom bardm ent o f  rhodium  
with electrons.
539.152.1 : 539.167.3 see Abstr. 1119
539.152.1 =  3 1110 

A contribution to the two nucleon problem. B leuler,
K . Helv. Phys. Acta, 18 (No. 4) 318-42 (1945) In 
German.—T he m eson field theory with strong coupling 
is used to investigate all the deuteron states with any 
total spin J  and isotopic spin K  It is found th a t the 
lowest states are the well-known 3S - and  *.S states with 
7 = 1 ,  K  — 0 and  7  =  0, K  =  1 respectively. The 
next h igher isobaric sta te  is the 35' state  whose excita
tion energy lies between 5 and 30 eM V. l.. s. g .
539.152.1 =  4 1111 

Structure o f the nucleon according to  the meson
theory with strong coupling. H onriet, A. Helv. Phys. 
Acta, 18 (No. 6) 473-96 (1945) In French.—T he m athe
m atics o f  the m eson theory with strong coupling is 
form ulated  and  applied to  electrom agnetic per
turbations w hich were previously treated  by Pauli 
and D ancoff [Abstr. 3089 (1942)]. Two negative 
results are obtained: the p ro to n  and neu tron  appear 
to  have different masses and  their m agnetic m om ents 
are  equal and  o f  opposite sign. An attem pt is m ade 
to  overcom e these difficulties by exam ining the  non
diagonal term s in the  pertu rbation  m ethod. I t  is 
concluded th a t the  theory  w ith strong coupling is 
no t able to  explain satisfactorily the  electrom agnetic 
structure  o f  the nucleon. l. s. g .
539.153:535.331 1112

The energy levels o f the configuration 3d94s5s of 
the copper atom . Bin., D . Comm. K . Onnes Lab. 
Leiden (Suppl. N o. 94). Physica, ’s  Grav., 11, 287- 
302 (Dec., 1945).—The levels o f  a  rfes-configuration 
are calculated in central-field approxim ation using 
K ram ers’ sym bolic m ethod o f  vector invariants. The 
form ulae obtained are com pared w ith the  experi
m ental d a ta  found for the 3794j5s-configuration o f  the 
Cu atom  in three types o f  approxim ation; agreem ent 
is no t very satisfactory and possible reasons are dis
cussed. In  a  corollary a  prelim inary result for the 
configuration 4d95s6s o f  the  Ag atom  is given. 
539 .15 4 .3 :5 3 8 .3 1 1 :5 3 7 .1 2 2  =  4 1113

M agnetic moment o f the electron in the atom . 
B rylinski, E. Rev. Gen. ¿ le d . ,  52, 249-52 (Aug.,
1943) In  French.—It is show n theoretically th a t an  
electron in  m ovem ent in its o rb it o f  radius a has a 
m ean m agnetic m om ent M  over an  integral num ber 
o f  periods given by the  usual equation  M  =  veal2, 
where v is the velocity, but instantaneously its m ag
netic m om ent is zero. I t  is proved th a t in  its stable 
orb its the electron radiates w ithout loss o f  energy. 
T he m echanism  o f  the process appears to  be th a t when 
an  electron approaches 'a  given region it increases the 
energy o f  the region by absorp tion  o f  waves by the 
m atter traversed. W hen it leaves a  region the  excited 
m atter restores the  energy to  the  electron, so th a t in 
a  com plete o rbit neither the  energy o f  the  electron n o r 
th a t o f  the m atte r will have changed. The intrinsic 
m agnetic m om ent o f  the electron due to  spin is con
sidered, and  it is show n th a t the hypothesis o f  a  
spherical electron m ust be discarded. C onsideration 
o f  the force o f  cohesion w ithin the electron lends 
support to  the vortex m odel o f  the  electron. A  lower 
lim it fo r the  rad ius o f  th e  electron vortex can be
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539.155.2 539.172.4

obtained from  a  knowledge o f  the  m agnetic m om ent 
o f  the atom . I t  is abou t 10 x  as great as the radius 
o f  the  spherical electron. a . j. m .
539.155.2 : 535.338.4 =  3 see Abstr. 1036
539.155.4 =  3 1114

On the definition of Loschmidt’s number. W  allot, 
J. Phys. Z„  43, 530-1 (Dec., 1942) hi German.—  
A  new  definition is given and an application is m ade 
to  th e  usual equation  o f  state , p V  — nkT . T here is 
a  com parison with som e recent w ork on  the  sam e 
subject. [Abstr. 1714 (1943)]. L. s. g .
539.163.2:539.166.74 1115

Spectrum of radium (B  +  C ) gamm a-rays. R oberts, 
J. E. Phil. M ag., 36, 264-9 (April, 1945).—Experi
m ental results [Abstr. 1908 (1930), 2563 (1927)] are 
used to calculate the energy d istribution in the gamm a- 
ray  spectrum  o f  rad ium  (B  +  C) w ith varying degrees 
o f  filtration. T he scattering absorp tion  coefficients 
o f  heterogeneous radia tions a re  calculated from  this 
d istribution  and the  results a rc  com pared with recent 
m easurem ents o f  absorp tion  in A1 and C  [Abstr. 1958
(1945)]. l. s. g .
539.163.2 =  4 1116 

N atural radioactivity by neutron emission, d a
Silveira, M . Portugaliae Physica, 1 (No. 4) 167-74
(1945) In French.— In  an exam ination o f  the radiations 
from  uranium  oxide som e anom alies in  the y-ray 
absorp tion  in  Pb and paraffin wax suggested the 
existence o f  a  neu tron  com ponent. This was con
firmed by com paring the absorp tion  o f  this com 
ponent in N a 3B 0 3 and  N a 2C 0 3 which gave results 
consistent with the know n absorp tion  cross-sections 
fo r slow  neutrons for B and  C. These results were 
checked by a  con tro l experim ent in which the uranium  
oxide was replaced by a  R a  source, when no such 
selective absorption  was revealed. F urther, by 
separating ou t the U X ! and  U Y  from  the uranium  
oxide it was show n that this neu tron  emission m ust 
be  associated w ith one o f  the four elem ents U X j, U X 2, 
U Z, U Y . A rgum ents are pu t forw ard suggesting th a t 
234UX 2 disintegrates by neu tron  emission to  233UZ, 
w hich is therefore n o t an  isom er o f  U X 2 as had always 
previously been assum ed. T he consequent /9- 
disintegration o f  233U Z  leads to  a  new isotope o f 
uranium  o f  m ass 233 which has, as yet, no t been 
detected, bu t the  fact th a t it w ould only occur in sm all 
quantities is a  possible explanation. w. e. d .
539.166.74 : 539.163.2 see Abstr. 1115
539.166.75 =  3 1117 

Resonance absorption of y-rays- Z uber, K . Helv.
Phys. Acta, 16 (No. 5) 429-31 (1943) In German.—  
y-rays produced from  the reaction B n (p, y )C 12, with 
energies 4 -3 , 11-8 and  1 6 -6eM V  were passed into 
paraffin. A lthough two o f  these rays a re  em itted by 
transitions to  the ground state, and should therefore 
show  nuclear absorption  in C, there was no additional 
absorp tion  produced by resonance in paraffin, a . j. m .
539.167.3 =  3 1118 

K-capturc and positron emission of 6 -7  hr C d I 0 7 ' t 0 9 .

B radt, H ., G ugelot, C. P., H uber, O., M edicus,
H ., Preiswerk, P., a n d Scherrer, P. Experientia,
I ,  119-20 (July  15, 1945) In German.— Investigation 
o f  the  ra tio  o f the probabilities o f  the occurrence o f  
Af-capture and positron  em ission m akes it possible to

differentiate between the various theoretical possi
bilities for the  m echanism  o f  /9-decay. The 6-7 h r 
C d isotope is particularly  suitable fo r the  experim ental 
determ ination o f  the ratio . The experim ental value 
is 320 ±  30, which is in  good agreem ent w ith the 
value given by Ferm i’s theory. a . j. m .
539.167.3:539.152.1 1119

Decay schemes for isotopes W 187 and W 185. Sulli
v a n, W . H . Phys. Rev., 68, 277 (Dec. 1 and  15, 1945).

539.167.3 : 539.152.1 see Abstr. 1109 

539.167.3:551.513.7 1120
Evidence of increased radioactivity of the atm osphere 

afte r the atom ic bomb test in New M exico. C oven, 
A. W. Phys. Rev., 68, 279 (Dec. 1 and  15, 1945).

539.17 1121
Ionization by fission fragm ents in nitrogen, argon 

and xenon. Lassen, N . O. Phys. Rev., 68, 230-1 
(Nov. 1 and  15, 1945).—T he ra tio  o f  ionization pro
duced in these 3 gases by fission fragm ents o f  given 
energy was found  to  be very nearly, the  sam e as foi 
a-particles. This helps to  justify  the  m easurem ent o f  
fission fragm ent energy by com paring ionization with 
th a t o f  a-particles o f  know n energy [see A bstr. 531
(1946)].

539.172 1122
O n the disintegration of the deuteron by electron 

impact. L ubanski, J. K ., a n d R osenfeld, L. Experi
entia, 1, 198-9 (Sept. 15, 1945).—The calculations 
by Peters and R ichm an [Abstr. 1659 (1941)] o f  the 
cross-section for deuteron disintegration by electron 
im pact is modified to  include an  exchange term  
consequent on  the assum ption o f  a  charged m eson 
field. This merely alters bo th  the electric and m ag
netic cross-section by the sam e factor, which is 
independent o f  the electron energy m easured relative 
to  its thresho ld  value. w. e. d .
539.172.3 =  3 1123 

Nuclear photo-effect with ejection o f a  proton:
M g26(y ,p )N a 2S. H uber, O., Lienhard.O., Scherrer, 
P., a n d W affler, H. Helv. Phys. Acta, 17 (No. 2) 
139-46 (1944) In German.— A bsorption m easurem ents 
have been m ade on  the activity induced in M g by 
y-rays. C om parison o f  the effective cross-sections o f  
the photo-effect fo r light nuclei shows th a t the  activity 
is due to  N a25. The m axim um  /J-energy o f  N a25 is
3-4eMV. T he sam e half-life is obtained fo r the 
product obtained by irrad iation  o f  M g by neutrons, 
w hen the N a25 is obtained by the  process M g25 
(/¡,p)Na25. The half-life o f  N e23 has been redeter
m ined as 40-7 ± 0-8 sec. a . j. m .
539.172.4 =  3 1124 

Nuclear transform ations o f nitrogen by means o f fast
neutrons. F ischer, C. Phys. Z .,  43, 507-15 (Dec.,
1942) In German.—U sing an  R n -B e  source, neu trons 
w ith a  continuous energy spectrum  are  produced and 
these a re  used in  a  study o f  the  transform ation: 
7N 14 +  (yd =  5B 11 +  7a 4. T he necessary apparatus 
(ionization cham ber, electrom eter, etc.) is described 
an d  a  m ethod is presented  fo r m easuring the energy 
o f  the  a-particles. This energy d istribution  show's a  
num ber o f  m axim a w hich correspond to  discrete 
energies o f  the incident neutrons. T he neu tron  energy 
required to  produce such resonance is calculated and
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539.185.9 539.319

the  results a re  com pared w ith those o f  o ther au thors 
[Abstr. 600, 602 and 3201 (1938)]. T he spectral 
term s o f  the N 15 nucleus are calculated from  the 
observed max. o f  the a-particles. l .  s .  g .

539.185.9 1125
Collision cross sections for 25-eM V neutrons. 

Sherr, R . Phys. Rev., 68, 240-5 (Dec. 1 and  15, 
1945).—N eutrons w ith a  m axim um  energy o f 
25-4  eM V were obtained by bom barding Li with
10-2 eM V deuterons. T he reaction  C 12(/i, 2«)C11, 
which has a  m easured threshold energy o f  approxi
m ately 21 eM V, was used as an  energy sensitive 
detector fo r the transm ission m easurem ents. The 
cross section obtained for the  neu tron-pro ton  collision 
process was (0-39 ±  0-03) x  10- 2 4 cm2. This is 
higher than  the  cross section calculated fo rr-scattering  
(0-35 x  10-2 4  cm 2), bu t agrees well with the value o f 
0 -4 0  X 10- 2 4 cm 2 predicted by the  sym m etrical 
m eson theory  o f R arita  and Schwinger [Abstr. 1356
(1941)]. M easurem ents on  o ther nuclei ranging from  
C  to  H g show  th a t the collision radius is given by 
R ' — b +  r0A ',  w ith è  =  (1-7  ±  0 - 4 ) x l 0 - 1 3 cm and 
r0 — (1-22 ±  0-15) x  1 0 ~ 13 cm. These m easurem ents 
a re  in good agreem ent w ith the inelastic cross-section 
m easurem ents o f  G raham e and Seaborg [Abstr. 3007 
(1938)]. T he value o f  r0 is som ew hat low er th an  the 
values deduced from  p , n reactions, C oulom b energies, 
and  a-particle decay.

ST R U C T U R E  O F  SO L ID S  539.2
539.214.07 1126

A new cutting-wire plastom eter Ly o n, L. L ., a n d 
V o l d, R . D . Industr. Engng Chem. (Analyt. Edit.), 
17, 585-90 (Sept., 1945).

539.216.1 : 591.473 =  397 see Abstr. 1179

539.217:532.71 : 541.13 1127
The physical chemistry of membranes with particular 

reference to  the electrical behaviour o f membranes of 
porous character. II . Sollner, K . J. Phys. Chem., 
49,171-91 (M ay, 1945).—T h e  characteristic behaviour 
o f  “ dried” collodion m em branes w ith solutions o f  
inorganic electrolytes and those non-electrolytes w hich 
are  no t strongly absorbable m ust be explained on the  
basis o f  the  porous m icellar-structural character o f  
these m em branes; the hom ogeneous-phase theory o f  
m em brane perm eability canno t be applied in such 
cases. T he behaviour o f  highly porous collodion 
m em branes tow ards the  solutions o f  the  various 
electrolytes is analogous to th a t o f  the dried m em 
branes. T he dissociable groups located in the in ter
stices o f  the m em branes w hich determ ine their 
electrochem ical behaviour can be determ ined by bare 
exchange m easurem ents. T he high base-exchange 
capacity o f  the electrochem ically active preparations 
is due no t so m uch to  their h igher acid num ber as to 
th e ir m ore open structure. T his acid num ber was 
determ ined by electrom etric titra tion . Short-tim e 
base-exchange experim ents indicate th a t in m em branes 
prepared even from  the  m ost active collodion no t 
m ore th an  one in 500 acid groups m ay be available fo r 
the typical m em brane functions; w ith the  less active 
p reparations this ra tio  is estim ated to be as high as 
one in a  million. T he Teorell, M eyer-Sievers theory 
characterizes the  electrochem ical behaviour o f  mem-

branes by their selectivity constant which is derived 
conventionally from concentration potential measure
ments at various concentration levels. h . h . h o .
5 3 9 .2 1 7 :5 3 2 .7 1 :5 4 1 .1 3  1128

The physical chemistry of membranes with particular 
reference to the electrical behaviour o f membranes of 
porous character. III . Sollner, K . J. Phys. Chem., 
49, 265-80 (July, 1945).—A n attem pt is m ade to  
integrate the experim ental results [see A bstr. 237
(1946)] and older observations into a  tentative picture 
o f  the  geom etrical and electrical structu re  o f  porous 
m em branes. A  heteroporous structure  m ust be 
assum ed in o rder to  explain the empirical perm eability 
characteristics o f  porous m em branes fo r solutes o f 
different m ol. w ts. a n d  geom etrical and electrical 
heteroporosity  m ust be assum ed in o rder to explain 
anom alous osm osis. Thus porous m em branes m ust 
be heteroporous and  this is due to  m ore o r less 
random  aggregations o f  the  m acrom olecules and 
micelles o f  the m em brane. T he pore  system can be 
visualized as a  sequence o f  narrow  channels and wider 
cavities, and the electrical behaviour o f  these systems 
is governed by the ability o r  inability o f  the ions o f  an  
electrolyte to penetrate on the basis o f  size and by the 
repelling forces em anating from  fixed dissociable 
groups on the pore walls. A  tentative p icture o f  the  
electrical screening effect is given. T he above 
assum ptions explain anom alies in the experim ental 
values o f  the selectivity constan t o f  the Teorell 
and  M eyer-Sievers theory o f  electrical m em brane 
behaviour. n . m . b .
539.217.3 : 677 : 536.423 =  3 see Abstr. 1065

539 .26 :548 .73  1129
Progress o f X -ray analysis o f organic and fibre 

structures. A stbury, W . T. Nature, Lond., 157, 
121-4 (Feb. 2, 1946).

539.26 : 669.018 : 545.824 see Abstr. 1148

E LA ST IC ITY  . ST R E N G T H  
R H E O L O G Y  539.3/.8

539.311 : 624.15 1130
Boussinesq’s problem for a  flat-ended cylinder. 

Sn e d d o n, I. N . Proc. Camb. Phil. Soc., 42, 29-39 
(Jan. 1946).—U sing the  analysis o f  a  previous paper 
[Abstr. 1621 (1945)] a  detailed account is given o f  the 
stress d istribution  set u p  in  a  semi-infinite elastic 
m edium  by the  inden tation  o f  the  free surface by a 
flat-ended cylindrical punch o f  given radius. The 
m edium  is assum ed to  have a Poisson ra tio  o f  0-25 
since this is abou t the value fo r dense soils and solid 
g ranu lar m ateria ls such as sandstone, and the problem  
is o f  im portance in soil m echanics—especially in the 
question o f  the safety o f  foundations. T he results o f  
the  calculations are presented in tab u la r form  and the 
values o f  the stress com ponents a t any po in t o f  the 
m edium  m ay be found  by interpolation . G raphs are 
given show ing the  m ode o f  varia tion  o f  the  stress 
com ponents. L. s. g .
539.319:669.71 =  3 1131

Internal stresses in aluminium alloys. Fichter, R . 
Helv. Phys. A cta , 17 (No. 7) 481-508 (1944) In Ger
man.— Several m ethods are described by w hich the 
internal stresses can be m easured, o f  w hich th e  m ost 
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539.333 541.124

im portan t a re  those in  which the change o f  length o f  
a  rod  o r tube is determ ined afte r rem oving a  layer 
from  the surface o f  the rod , o r boring ou t a  layer from  
the  inside o f  a  tube. The m aterial was m ostly  A1 w ith 
a  few % C u, Si, M n and  M g. The stresses a re  caused 
chiefly by th e  hardening process, and can  be rem oved 
a lm o st entirely  by a  2-3%  stre tch  e ither im m ediately 
a fte r quenching o r a fte r the cold- o r  heat-hardening 
has taken  place. In  som e cases a  heating m ethod o f 
rem oving the  stresses can be used. g .  e .  a .

539.333 : 539.132 see Abslr. 1106

5 3 9 .3 7 4 :5 5 1 .2 4 4  =  4  1132
Koof-pressure on coal near the face in longwall 

working. I . Theoretical considerations. II . D istribu
tion of stresses after crushing of the coal. I I I .  E arth  
pressure round the voids, a fte r fracture o f the rock. 
v a n  I te r s o n , F . K . T. Proc. Ned. Akad. Wei., 42  
(N o. 2) 9 0 -104  (1939); 43 (No. 2) (1940); (No. 3) (1940); 
(N o. 4) 4 12-24  (1940); 44 (No. 2) 120-9, (No. 3) 23 0 -  
43 (1941) In French.— In I expressions are  given for 
the elastic stresses in the neighbourhood o f  a  circular 
tunnel, an  unw orked strip  o f  the  coal seam , and  a  
space left by the  rem oval o f  coal (stopc), on the 
assum ption  th a t the coal neither fractures n o r  glides. 
There seem  to  be slips in the  m athem atics. Parts o f  
chap ter I I  were n o t available. It appears th a t the  
e lastic  stresses in  th e  rock  are  found  on th e  assum p
tion  th a t the  unrcm oved coal is plastically deform ed, 
o r  th a t it breaks up  w hen the  stresses reach a  certain  
lim it. In  III  it is show n th a t the  stresses a re  in 
sufficient to cause p lastic  flow in the  rock, bu t are 
sufficient to  sh a tte r it, an d  th e  pressures on  the  linings 
o f  tunnels, etc., are found, tak ing in to  account the 
in ternal friction o f  the  shattered  m ass. I t  is show n 
th a t the com paratively sm all pressures exerted by the 
lining are  m ultiplied m any tim es by the effect o f  
friction, and  th a t th e  stress a t the  boundary  o f  the 
sha tte red  po rtion  o f  the  rock  exceeds the  static  
pressure appropria te  to  the depth. T he m ultiplying 
effect o f  in ternal friction is illustrated  by a  m ethod  o f
oil-boring o r well-sinking th rough  loose sand. I f  the 
well is kept full o f  soft m ud o r  even w ater no  casing 
is required. a .  J .  c. w .

539.4.011.1 1133
The technical cohesive strength o f m etals in term s of 

the principal stresses. M c A d a m , D . J., J r .  M etals  
Techn., 5-31 (Dec., 1944).— [See A bstr. 2870 (1943)].
539.4.015 =  3 1134 

O n the influence of fibre direction on the strength
and elasticity modulus of wood. Stussi, F. Schweiz. 
Bauztg, 126, 247-8 (Dec. 1, 1945) In German.—The 
empirical formula

cos2 y sin2 y
Cfy —  On . -  -[- (J  i .  -

V  1 +  q  sin2 y V 1 +  c2 cos2 V 
fo r the variation  o f  the streng th  a with the angle y 
between the  direction o f  tension o r  com pression and 
the  direction o f  the wood fibre is found to represent 
the experim ental results fairly well. W ith o ther values 
fo r the  arb itrary  constants q  and  c2 a  sim ilar equation  
can be used fo r the  variation w ith y o f the elasticity 
m odulus E  o r  its reciprocal. a . j .  c .  w .

539.4.016 : 548.73 =  3 sec Abstr. 1155
539.42 : 541.68 1135

Tensile strength in relation to molecular weight of 
high polymers. F l o r y ,  P. J. J. Amer. Chem. Soc., 
67, 2048-50 (Nov., 1945).—T he apparen tly  incon
gruous statem ents (a) th a t the  tensile streng th  o f 
cellulose acetate depends explicitly on  the num ber 
average m olecular weight regardless o f  the m olecular 
weight d istribution  and (b) th a t the  tensile strength 
o f  a  “ blend” equals the  weight average o f  the tensile 
strengths o f  the  com ponents, can be reconciled only 
if  the  tensile strength , m olecular weight relationship 
assum es a particu lar form . A  m athem atical analysis 
leads to  the equation  T  =  a0 +  a J M ,  where ao and  <q 
are num erical coefficients in the expansion o f  F (I/M '), 
and  M  is to  be replaced by the num ber average M„ 
when dealing w ith heterogeneous polymers. The 
tensile streng th  o f  butyl rubber appears to  be a  linear 
function o f  the  percentage o f  the structure per
m anently  oriented  by stretching over a  wide range o f  
structural variations. The equation  is deduced as a  
special case o f  this m ore general dependence, bu t this 
in terpreta tion  does n o t apply to  cellulose acetate 
which has no prim ary valence netw ork. w .  r .  a .

PHYSICAL
541.115 : 536.621.1 see Abstr. 1073

R E A C T IO N  K IN ET IC S 541.121/.128 
541.123.2 : 666.112 : 541.65 see Abstr. 1146 
541 .124:577.15.02 1136

A new hypothesis for the mechanism of activation of 
substrate  molecules by enzymes. C h a u d h u r y ,  

A. K . R . Curr. Sci., 14, 261-3 (O ct., 1945).—The 
following m echanism  is p roposed as a  prelim inary 
hypothesis. T he enzym e m olecules are unstable 
bodies a t  the o rdinary  tem perature and can  give off 
energy, the  transference o f  which, from  enzym e to 
substra te  m olecules, occurring by v irtue o f  resonance 
between som e group  o r  atom ic v ibration  in the  
substra te  and  som e characteristic frequency in the 
enzym e m olecule (prim ary activation). F rom  this 
excited group o r a tom  o f  the  substrate  molecule,

CHEMISTRY 541
distribu tion  o f  energy am ong th e  various o th er bands 
m ay occur under th e  influence o f  the  enzym e, so  that 
energy m ay finally be sto red  in the  band which will 
be the  seat o f  chem ical reaction  (secondary activa
tion). It appears possible fo r the  energy required  to  
be absorbed no t in  a  single quan tum  o f  certain  
frequency bu t in term s o f  several qu an ta  a t a  cor
responding lower frequency. A  fu rther possibility 
is a  stepwise absorp tion  o f  vibrational energy, the next 
step o f  absorp tion  occurring only a fte r excitation has 
died dow n by d istribu tion  o f  energy am ong o th er 
bands. T he m echanism  is illustra ted  by the  case o f  
g lu cose-l-phosph?te-» - polysaccharide w ith phos- 
phorylases. T he specificity, inhibition and  energy o f  
activation  o f  enzym es an d  slight change in substrate  
o r  enzym e are reviewed in the  light o f  the hypothesis.

H . H . H O .
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541.126 541.65

541.126 1137
D etonation of liquid explosives by impact. B o w d en ,

F . P., M u lc a h y , M . F. R ., V ines, R. G ., a n d  Y o ffe ,
A. Nature, Lonil., 157, 105 (Jan. 26, 1946).—The 
wide variations observed in im pact sensitivities o f 
explosives can be attributed  to  the  profound effect 
exerted by m inute bubbles o f  included gas. E.g. w ith 
nitroglycerine a  bubble 5 x  10“ 3 cm  in diam eter 
reduced the im pact energy required  fo r d e tona tion  
from  105 o r I06 to  20 gm.cm. T he detonation  is due 
to  the adiabatic heating o f  the gas in the  bubble, and 
seems to  occur when the pressure ra tio  is about 
2 0 :  1, i.e. a  tem perature o f  about 400°c. The 
explosion probably  starts in the vapour phase inside 
the bubble, and  experim ents show that only extremely 
small quantities o f  gas are required, as low as 3 X 
10-11 gm. The quantity  o f  heat developed in this 
m ass o f  gas by com pression is only 10 ~ 7 cal.
541.13 : 532.71 : 539.217 see Abstr. 1127, 1128
541.136 : 541.183.54 =  4 see Abstr. 1142

PH O T O C H E M IS T R Y  541.14
541.141.5 1138

H igh velocity fragments in secondary photochemical 
processes. O g g , R . A., J r . ,  a n d  W illia m s, R . R ., J r .  
J. Chem. Phys., 13, 586 (Dec., 1945).

C O L L O ID S . A D SO R P T IO N  541.18
541 .18:532.71 1139

On colloidally bound water. K r u y t , H . R ., a n d  
d e  B r u y n , H . Proc. Ned. A kad. W et., 43 (No. 6) 
656-63 (1940).— G reenberg’s m ethod o f  separation  o f  
colloid and  m edium  by ultrafiltration, which gives 
entirely negative results, and  O akley’s m ethod o f  
determ ination  o f  concentra tion  difference by dialysis, 
w hich gives results com parable with those o f  two o ther 
established m ethods, a rc  investigated w ith modifica
tions and  supplem entations. N a  arab inate  is used 
fo r the  colloid and  urea  fo r the  m olecularly dispersed 
substance, and  calculations a re  m ade by com parable 
m ethods. R esults confirm  the apparently  paradoxical 
resu lt th a t in O akley’s m ethod  there  is bound water, 
and in  G reenberg’s m ethod there seem s to  be none.

N. M. B.

541.18.041.2 : 535.434 : 535.341 =  4 see Abstr. 1037
541.183 1140 

Distribution law, adsorption, and chemical reaction.
G y a n i, B. P. J. Phys. Chem., 49, 442-53 (Sept.,
1945).—A dsorp tion  on solids has been treated  as a 
d istribution  o f  m olecules on  iso lated  poin ts, lines, 
patches and  the entire  bulk o f  the  adsorben t. These 
processes may occur singly o r  in com bination. On 
this basis, a  sim ple in terpreta tion  has been given o f  the 
classical adsorp tion  equation, the  general facts o f  
adsorption , o f  adsorp tion  and chem ical reaction , and 
o f  surface catalysis. The d istinction between chemical 
reaction and adsorption  o r  ord inary  d istribu tion  is 
discussed. h . h . h o .

541.183 : 621.385.833 1141 
An electron diffraction camera for the study of high

tem perature surface reactions. G u lb r a n se n , E. A. 
J. Appl. P/tys., 16, 718-24 (Nov., 1945).— [Abstr. 
864 B (1946)].

541 .183.54:541.136 =  4 1142
Adsorption of cations by active carbon: experimental 

confirmations. P a la c io s , J., a n d  V ig o n , M . T. 
PortugaUae Physica, 1 (No. 4) 296-320 (1945) In  
French.— Follow ing theoretical considerations, in 
vestigations are described with the object o f  verifying 
th a t an  adsorp tion  cell having an active-C electrode 
can give a current in com plete absence o f  0 2, and  o f  
studying the  influence o f 0 2 on  the operation  o f  the 
cell. Results show  th a t an  active-C elem ent can 
function in  entire absence o f  0 2 by v irtue o f  th e  
adsorp tion  o f  Z n +  +  ions in the first p a rt o f  the  dis
charge, and is subsequently transform ed in to  an  
elem ent fo r the  adsorp tion  o f  H +  ions. T he 0 2 is, 
however, show n to  act on the  adsorbed Zn, giving an 
oxide w hich detaches itse lf from  the C, thereby 
restoring the absorptive capacity o f  the  latter. T h e  
A h-e.m .f. curve thus falls m ore rapid ly  as the  0 2 
present decreases. R esults accord w ith the theory  
o f  an  adsorp tion  origin fo r potentials. n . m. b.

541.183.56 : 536.423 1143
A first-order change which involves the vaporization 

in two dimensions of A'-heptane on the surface o f silver.
J u ra , G ., L oeser , E. H ., B a s fo r d , P. R ., a n d  H a r 
k in s, W. D . J. Chem. Phys., 13, 335—6 (Nov., 1945).

C H E M IC A L  ST R U C T U R E  541.2/.6

541.43 1144
Pure columbium [niobium], B a lk e , C. W . Trans. 

Electrochem. Soc., 85, 89-95 (1944).—A fter separating  
N b  from  T a  and o th er constituents by fractional 
crystallization o f  complex salts and  fractionation  o f  
m etal chlorides a t elevated tem perature, a  very pure 
N b  oxide is obtained. A  new process fo r reducing 
this oxide to pure N b  m etal is described. This m ethod 
is based on the  fact that, when an  in tim ate m ixture o f  
N bC  and N b 20 5 is heated in  a vacuum , N b  m etal is 
produced. This is then  converted to  N b  m etal 
pow der and in to  N b  m etal bars by pow der m etallurgy. 
A white, soft, ductile m etal is finally obtained whose 
applications are briefly considered.

541.5 : 549 : 669 : 548.73 see Abstr. 1156

541.6 : 534.22 see Abstr. 1019

541.62 1145
O n calcium isomerism. H u b er, O., L ien h a rd , O., 

a n d  W a f f le r ,  H . Helv. Phys. Acta, 16 (No. 5) 431 
(1943).

541 .6 5 :5 4 1 .1 2 3 .2 :6 6 6 .1 1 2  1146
The effect o f chemical composition on the relation

ship between refractive index and Abbe value for binary 
systems. S u n , K .-H ., a n d  H u g g in s , M . L. J. Soc. 
Glass. Tech., 29, 192-6 (T ) (June, 1945).—A  p ro 
cedure is outlined fo r deriving the  relationship  
betw een n D and  v fo r b inary glass system s, using 
constants previously published by M . L. Huggins and  
K .-H . Sun. A s an  exam ple, the  N a 20 - S i0 2 system 
is discussed and  the results are  plo tted  in  two ways. 
A n equation  is deduced fo r the  slope o f  the curve 
relating n D and  v  a t any com position, and  initial 
values o f  this slope, a t the S i0 2 end, are  tabu lated  for 
various M OTO n- S i0 2 systems.
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541.68 548.73

542.97 1147
O n the catalytic cyclization o f aliphatic hydro

carbons. I-n . H e r in g to n , E. F. G ., a n d  R id e a l,  
E. K . Proc. Roy. Soc. A , 184,434-63 (Nov. 6, 1945).—
I. A  m echanism  fo r the  process o f  cyclization is 
devised on  the  assum ption  th a t the  process involves 
a  tw o-point con tact betw een the  catalyst and  a  pa ir 
o f  C  atom s in the  hydrocarbon, the  ring  closing by 
reaction betw een a  C  a to m  o f  the  chain which is in 
the  gas phase and  one o f  the adsorbed C  atom s. 
U sing this m odel the  dependence o f  to ta l yield o f  
hydrocarbon b n  the  structure o f  the  paraffin m ay be 
calculated. T he loss o f  activity o f  the  catalyst w ith 
use is a  result o f  the  polym erization to g iant m olecules 
o f  the  hydrocarbons adsorbed on  adjacent catalyst 
centres. T he decay ra te  m ay be dim inished by 
decreasing the concentra tion  o f  active centres on  the 
surface.

II . T he products form ed by the passage o f  a  
num ber o f  pure  hydrocarbons over an  arom atizing 
catalyst are  analysed by a  spectroscopic technique. 
Tw o different types o f  isom erization occur. O ne is 
exemplified by the form ation  o f  p -  and  »¡-xylenes 
from  «-octane. This accom panies ring closure and 
proceeds sm oothly a t 475°c. T he discrepancy be
tween two previous sets o f  observations on  the 
arom atization  o f  2.2.4-trim ethyl pentane is explained.

L. S. G.

541.68 : 539.42 see Abstr. 1135 C H E M IC A L  ANALYSIS 543/545
545.82 : 535.33.072-15 =  3 see Abstr. 1033
545.823 : 537.523.4 see Abstr. 1081
545.824 : 669.018 : 539.26 1148 

A simple method for the study of metallic diffusion
in certain binary alloy systems. S u l ly ,  A. H . J. Set. 
Instrum., 22, 244-5 (Dec., 1945).—T he determ ination 
o f  concentration gradients due to diffusion in  suitable 
b inary alloy systems m ay conveniently be studied over 
certain  ranges o f  solid solution by a  com bination  o f  
X -ray diffraction and  electrolytic etching techniques. 
By the  use o f  rad ia tion  w ith high absorption  in  the 
m etal under investigation, the com position which is 
ob tained  from  m easurem ents o f  lattice constants can 
be m ade to  relate only to  m etal which lies w ithin 
0-001 in  o r  less beneath the surface o f  the  m etal. 
Electrolytic etching in  a  suitable m edium  provides a  
uniform  and controllable m ethod o f  rem oving m etal 
from  the surface o f  the m aterial. A n  exam ple is 
given o f  the  use o f  this m ethod to determ ine the fairly 
steep gradient o f  C r con ten t in a  th in  N i-C r alloy wire 
previously subjected to surface oxidation a t high 
tem perature.
545.824 : 669.018 : 548.734.3 see Abstr. 1159
545.828 1149

Background correction in spectrographic analysis. 
M it c h e l l ,  R . L., S c o t t ,  O. R ., a n d  F arm er , V. C. 
Nature, Lond., 157, 193-4 (Feb. 16, 1946).—A sim pli
fied m ethod o f  calculating the correction.

CRYSTALLOGRAPHY 548
5 4 8 .0 :5 3 8 .2 2  1150

M agnetic studies on cupric ions in crystals. M oo- 
k erjee , A. Indian J. Phys., 19, 63-9 (April, 1945).—  
M agnetic anisotropy and principal susceptibilities o f  
a lkali cupric halides have been m easured an d  the 
results are  discussed in  relation  to  crystal structure 
a n d  Van Vleck’s theory. T he relative orientations o f 
the param agnetic units in  cupric T u tto n  salts have 
been calculated.

548.0 : 669.14 : 620.17 : 621.791.052.2 =  3 1151
Strength and structure characteristics o f a rc  welds in 

large thicknesses o f plain carbon structural steels. 
M o n ta n d o n , R . Schweiz. Arch, angew. Wiss. Tech., 
11, 97-103 (April); 147-58 (M ay, 1945) In German.— 
[Abstr. 918 B (1946)].

548.524 1152
Crystal behaviour o f paraffin wax. F e r r is , S. W., 

a n d  C o w le s , H . C. Industr. Engng Chem., 37, 
1054-62 (Nov., 1945).—Evidence is presented in  sup
p o rt o f  the  following theory: Petroleum  waxes consist 
o f  m ixtures o f  hydrocarbons belonging to  various 
hom ologous series. T he m em bers o f  each series 
crystallize sim ilarly, as either plates, m al crystals, o r  
needles. I f  bu t one type (plate, m al, o r  needle) is 
present, th e  crystal form  rem ains the sam e regardless 
o f  such factors as am oun t o r  k ind o f  solvent. I f  the 
types a re  mixed, and  i f  the  solubility relations a re  such 
th a t m ore than  one type can crystallize sim ultaneously, 
e ither the needle o r m al can im press its form  on  the 
plate. If, on  the  o ther hand, sufficient solvent is 
present to  m ain tain  needles and  m als in solution

until p lates a re  well established, m als and needles can 
then  deposit upon, and  thus take the form  o f  plates.
548.7 =  4 1153

Present problems in crystal dynamics. W e ig le , J. 
Experientia, 1, 99-103 (July  15, 1945) In French.— 
It  is show n th a t therm al m otions o f  atom s can  be 
described by norm al m odes o f  vibrations, o r  by waves, 
and hence the  quanta , called phonons, carried by these 
waves. In  term s o f  this gas o f  phonons, the  dynamics 
o f  crystals becomes the kinetic theory o f  phonons. 
I f  the  forces between th e  atom s are harm onic, the 
phonons behave like  an  ideal gas. I f  anharm onic 
forces are introduced, the  gas o f  phonons is like a  
real gas, collisions between the  particles playing an  
im portan t part. T he anharm onic forces produce 
waves which do  no t satisfy th e  principle o f  super
position; they can be Bragg-reflected one on  ano ther 
w ith a  strong D oppler effect. A  m ean free pa th  o f  
the phonons m ay be defined and  th en  such phenom ena 
as heat conductivity and in ternal friction are  easily 
interpreted either in term s o f  waves o r phonons.
548.73 1154 

X-ray studies on the systems Biz0 3 -\V 0 3 , B12O 3-
M 0O 3, P b O -W O j, and P b 0 - M o 0 3. S i l l e n ,  L. G ., 
a n d  L u n d b o r g , K . A rk. Kem i Mirt. Geol., 17A  
(No. 5) Paper 21 ,‘11 pp. (1944).
548.73 : 539.26 see Abstr. 1129 
548.73 :539 .4 .016  =  3 1155

Investigation of the rapid deform ation of aluminium. 
K is t le r ,  W . Helv. Phys. Acta, 16 (No. 5) 418-19 
(1943) In German.
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548.73 551.244

5 4 8 .7 3 : 5 4 1 .5 : 5 4 9 : 6 6 9  1156
X -ray diffraction in inorganic chemistry, metallurgy 

and mineralogy. L ipson, H . Nature, Lond., 157, 
124-6 (Feb. 2, 1946).— A  general survey.
5 4 8 .7 3 :6 6 9  1157

Determ ination of order param eters from the X-ray 
diffraction effect. M a c G il la v r y ,  C. H ., a n d  S tr ijk ,
B. Nature, Lond., 157, 135-6 (Feb. 2, 1946).
548.734.3 1158 

Structure o f isoprene. C le w s , C. J. B., a n d  S c h a l-
la m a c h , A. Nature, Loud., 157, 160-1 (Feb. 9,
1946).—A  crystalline X -ray  pa tte rn  was obtained 
from  a  film o f  pure  isoprene a t 20°k  and 80°k, and the 
spacings corresponding to  19 lines a re  given. The 
unit cell is no t cubic, bu t may be tetragonal. [Sec 
A bstr. 2306 (1940), 3517 (1939)].
548.734.3 : 545.824 : 669.018 1159 

The effect o f grain or particle size on X -ray reflections
from mixed powders and alloys, considered in relation 
to the quantitative determination of crystalline sub
stances by X -ray methods. B r in d le y , G . W . Phil. 
M ag., 36, 347-69 (M ay, 1945).— Pow ders are classified

as fine, m edium , coarse and very coarse according to 
the value o f  fiD  where p  is the linear absorption  
coefficient and D  is the particle  size. A factor, 
allowing fo r the  absorp tion  in  the  individual particles, 
is introduced in to  the expression fo r the  intensity  o f 
X-ray reflection by a constituent o f  a  m ixed powder. 
This factor is negligible for a  fine pow der but particles 
o f  a  m edium  grade pow der have appreciable abso rp 
tion and a  factor

r V *

r  =  v : exp { -  (jua -  JÎ)x}dV

is necessary. Reflection, in the case o f  very, coarse 
powders, is a  surface effect and  the  general theory  o f  
reflection, concerned m ainly w ith volum e effects, is 
no t applicable. T he effect o f  particle  size on the 
relative intensities from  m ixed pow ders is considered 
and  som e typical num erical exam ples are given. 
The application  o f  the theory to alloys and slags con
tain ing two o r m ore co-existing phases is discussed. 
The particle  absorp tion  facto r fo r spherical particles 
is calculated. l .  s. g .

MINERALOGY 549
549 : 669 : 541.5 : 548.73 see Abstr. 1156

549.623.5:621.315.613.1 1160
Some physical properties of mica. H id n e r t , P., 

a n d  D ic k so n , G . J. Res. N at. Bur. Stand., Wash., 
35, 309-53 (Oct., 1945).—This paper gives d a ta  on  
the linear therm al expansion, changes in structure, 
pow er factors, and effects o f  heat treatm ents on  the 
thickness, opacity and colour o f  m icas (muscovite, 
phlogopite, biotite, ripidolite, and zinnwaldite) from 
different sources. T rem endous linear therm al ex
pansion was no ted  fo r som e sam ples o f  phlogopite 
and biotite m icas in  a  d irection perpendicular to  the 
cleavage plane. The transitions show n in th e  expan

sion curves o f  these sam ples a t elevated tem peratures 
appear to  be related to the  structural changes indicated 
in the X -ray diffraction patterns. H eat treatm ent o f  
two phlogopite  m icas and  tw o m uscovite m icas to 
600°c, w ith o r w ithout a  load, caused considerable 
increases in the  power factors o f  the  form er and only 
slight changes in the  latter. N early  all th e  m uscovite 
sam ples showed the  greatest increases in  thickness 
(up to  155%) afte r heat treatm ent a t 800°c. N one o f  
the  species o f  m ica can be considered as a  substance 
o f  fixed and  reproducible properties, w hich depend 
largely up o n  the  chem ical com position, the  n a tu re  o f  
the  crystals, their m agnitude and  orientation , heat 
treatm ent, and  the  presence o f  im purities.

GEOPHYSICS 55
[550.38 +  551.51] : 537.591.5 see Abstr. 1095
550.83 1161

Quantitative interpretation o f maps of m agnetic and 
gravitational anomalies by m athem atical methods. 
K o g b e t lia n tz ,  E. G . Quart. Appl. M ath., 3, 55-75 
(April, 1945).—A  new m ethod  o f  in terpreta tion  is 
given. In  the  usual m ethods use is m ade o f  individual 
values such as m axim a, m inim a, zeros, etc., o f  the 
observed and plo tted  quantity , bu t the present m ethod 
uses exclusively average values and, in particular, 
m om ent functions and m om ents o f  the  observed 
quantity  and its square. Tw o cases a re  studied,
(1) an  axial anom aly created by an  anticline, and
(2) a  centred anom aly corresponding to  a  salt dom e. 
T he m ethod described has been used by the  au th o r in 
France and in Iran  w ith good results. A  full m athe
m atical theory o f  the  m ethod is presented. l .  s. g . 
550.93 1162

Can the “ lead m ethod”  be used on igneous rocks? 
W ickm an, F . E. A rk . Kemi M in. Geol., 16 A  (No. 6) 
Paper 23, 9 pp. (1943).—C ontrary  to H olm es [“The 
age o f  the earth ”  (1937)], it is possible to  calculate the

age o f  igneous rocks by the Pb m ethod. U nless the  
different sam ples o f  the differentiated rocks show  large 
differences in radioactivity the m ethod is best used on 
pre-C am brian rocks. The am ounts o f  U  and  T h  are 
determ ined and the  isotopic com position o f  Pb in the 
rock is found. a . j. m.
551.018.9:551.509.3 1163

Ocean waves and swell. Nature, Lond., 157, 165-6 
(Feb. 9, 1946).—N ew  m ethods have been developed 
fo r the con tinuous recording o f  wave m otion  in 
exposed sites using instrum ents lying on  the sea 
bo ttom  and  connected to  the  shore by subm arine 
cable. O ne instrum ent m easures th e  pressure 
fluctuations below the  waves, an o th e r is an  inverted 
echo-sounder which records a profile o f  the surface. 
A  sem i-autom atic analyser resolves the complex 
record in to  its com ponents, and enables early detection 
o f  the  fast-travelling low  long swell from  a  storm  
centre. F o r  exam ple, swell w ith a  period o f  24 sec 
from  a  depression 500 m iles aw ay was detected when 
only a  few inches high.
551.244 : 539.374 =  4 see Abstr. 1132
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551.501 : 517.512.2 see Abstr. 942 

551.508.49 : 551.541 : 621.317.39 =  3 1164
The electrical measurement o f small atmospheric 

pressure changes. S a x h r , L. Helv. Phys. Acta, 18 
(No. 7) 527-50 (1945) In German.—T h e  appara tus 
consists o f  a  pressure-sensitive capacitance, an  h.f. 
oscillator and  recording equipm ent, and  is sensitive 
to  10- 4  m m  o f  H g. T he capacitance changes a re  
produced by a  deflecting tin  m em brane (0-01 m m  
thick) which is m ounted under constan t tension over 
an  adjustable counter-electrode. A  capillary tube 
connects the  two sides o f  the m em brane. F o r  pres
sure changes above 25 cycles/m in the response is 
approxim ately constant, bu t fo r frequencies below 
10 cycles/m in it falls very rapidly. T he h.f. oscillator 
consists o f  tw o initially identical resonance circuits 
coupled  to  the  sam e triode. O ne o f  these circuits 
includes the  variable capacitance, an d  it can be show n 
th a t un d er certain  conditions sm all capacitance changes 
can  cause large changes o f  grid current. T he fre
quency em ployed is no t sta ted . T he grid cu rren t is 
recorded, c ither by m eans o f  a  low  period m irror 
galvanom eter and  light-sensitive paper, o r fo r pu r
poses o f  continuous operation  and  fo r frequencies 
below 20 cycles/min, by m eans o f  an  ink  recorder in 
conjunction  w ith a  two-stage amplifier. T he appara tus 
is empirically calibrated. T he am plitude-response is 
linear, the  slope o f  the  calib ration  line depending on 
frequency. Sam ple recordings show  the existence o f 
atm ospheric pressure changes o f  am plitude 0 -5  to  
5 x  10- 4  m m  H g  and  frequency 9-17 cycles/min, the 
am plitude being m odulated  a t abou t 1 cycle/min. 
The possible causes o f  these fluctuations and their 
sim ilarity to  certain  seism ographic oscillations are 
discussed. h . k . h .

551.508.71:533.275 =  3 1165
O n the inertia o f the torsion hygrom eter K n u d sen , 

J. M et. Ann., 1 (No. 15) 386-408 (1943) In German.—  
T he tim e lag o f  a  (horsehair) hygrom eter is due to 
com plex processes such as w ater vapour transport 
th rough  organic cell walls; the  sim ple law: actual 
R .H . =  R  +  ocdR/dt is assum ed, where R  =  indicated 
R .H . and  a  is the  inertia  coefficient. C om parison 
w ith a  stan d ard  psychrom eter under various con
ditions show ed th a t a. increases during every adjust
m ent o f  the  instrum ent, and m ore so a t low  R .H . and 
tem peratures; a  is less for adjustm ent to increased R .H . 
th an  to  lower R .H . T he horsehair hygrom eter is no t 
recom m ended for aerological use. T he tests are 
described in detail and  the results discussed a t length.

j. a . w.
551.509.1:621.396.9 1166

R adar as an aid  to a ir  navigation and meteorology. 
Eon, L. G . Engng J ., M ontreal, 28, 690-4 (Nov., 
1945).— [Abstr. 899 B (1946)].
551.509.3 : 551.018.9 see Abstr. 1163
551.509.3 : 551.515.41 1167 

O n local summer showers in south-eastern Norway.
Spinnangr, G. M et. Ann., 1 (No. 8) 149-206 (1942). 
— Forecasting fo r S.E. N orw ay is based on stability 
d a ta  obtained from  aerological aircraft ascents, and 
synoptic study o f  w eather m aps revealing the m ove
m ent o f  a ir m asses, with the consideration o f  the  very

uneven topography o f the region. M ethods o f  
calculating the lifting and  convective condensation 
levels are explained, and  calculated an d  observed 
cloud-base heights a re  com pared and  found  in fair 
agreem ent. The diurnal variation is discussed. The 
release o f  precipitation arises from  colloidal instability 
o f  the cloud considered as an aerosol, and  coalescence 
o f  drops m ay be due to an  electric field o r  a  rapid  
upw ard m ovem ent. T he conditions o f  atm ospheric 
instability are  discussed and fo r practical use the 
criterion  is expressed as ß /a  >  0, where ß  =  (actual 
lapse ra te  — m oist adiabatic  l.r.) and a  — (dry adiabatic
l.r. — actual l.r.). A ctual w eather conditions on 
successive days a re  discussed in  detail fo r the cases o f 
Arctic a ir inflow, m aritim e po lar a ir and continental 
po lar a ir  inflow, an d  m aritim e and  continental 
tropical a ir  inflow, using w eather m aps and  aero
logical da ta . j. a . w .

[551.51 +  550.38] : 537.591.5 see Abstr. 1095

551.510.41 1168
The helium content o f atmospheric a ir. G lü c k a u f ,

E., a n d  P a n e th , F. A. Proc. R . Soc. A , 185, 89-98 
(Jan. 10, 1945).— Figures are  given fo r the  helium  
conten t a t various heights up  to  25 km  above the 
earth ’s surface. N o  variations are found in a ir sam ples 
from  all over the  surface o f  the globe, and  no sig
nificant changes a re  observed in a ir up  to  20 km .' 
It is concluded th a t gravitational separation  o f  the 
constituents has no appreciable effect on the com 
position o f  atm ospheric a ir fo r heights up to at 
least 25 km. l .  s. g .

551.510.535:523.72 =  3 1169
Ionospheric determination of the u.v.-intensities of 

solar radiation in the range 700-900 Ä. W ald m eier , 
M. Helv. Phys. Acta, 17 (No. 3) 168-80 (1944) In 
German.— I f / 0 is the lim iting frequency o f  the E-layer 
and <f> the zenith distance o f  the  sun, fo /c o s  <p is 
p roportional to  th e  extra-terrestrial intensity o f  the 
rad iation  producing the  ionized E-Iayer. The value 
n =  3 is found empirically. Calculated intensities 
have an  annual course w ith a  sharp  m axim um  in 
D ecem ber/January and  a  flat m inim um  in late 
sum m er. This is a ttributed  to  the seasonal variation 
o f  the ionospheric tem perature. A fter elim ination o f  
the yearly period the extra-terrestrial intensity  So  o f  
the  E-radiation shows a  very close correlation  with 
the solar activity expressed by the relative sunspot 
figure R , the relationship being linear. T he E-radiation  
which probably  lies in  the 700-900 k  region, agrees in 
its statistical properties w ith the  IF-radiation deduced 
by Bartels from  the solar-activity-dependent variation 
o f  terrestrial m agnetism . T he latter variation  is thus 
traced exclusively to  the E -ionization. l .  s. g .

551.510.535 : 523.755 =  3 see Abstr. 960
551.510.535:621.396.11 1170

On the variation of the refractive index of an ionized 
medium with collision frequency. Singh, B. N . Bull. 
Patna Sei. Col. Phil. Soc. (No. 13) 136-43 (Jan.,
1943).— [Abstr. 876 B (1946)].
551.511:532.511 =  3 1171

Oscillations and waves in a  circular eddy o f an ideal 
gas. T h r a n e ,  P. M et. Ann., 1 (No. 1) 1-144 (1944) 
In German .—A  circular cylindrical, infinite atm osphere 
is considered, under the  assum ptions th a t tem perature  
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and velocity o f  the  "fundam ental cu rren t” depend 
only on  the  distance (r) from  the  axis; gravity is per
pendicular to  the axis, and, besides velocity, pressure 
and tem perature, the  heat energy conten t o f  air 
particles is taken  into account. The E ulerian hydro- 
dynam ic equations (in cylindrical co-ordinates) are 
treated  fo r the  case o f  stationary  zonal (fundam ental) 
currents and the  equations o f  pertu rba tion  are derived 
and solved. T he conditions th a t the solutions rem ain 
finite are discussed by the  aid  o f  the theory o f  singu
larities o f  the  differential equations, and it is found 
that oscillations o f  the fundam ental form  are  possible 
in an  infinite atm osphere, bu t no t in  an atm osphere 
with a  free surface. T he possibility o f  stable proper, 
oscillations is discussed. T he theory, developed on 
purely m athem atical lines, is applied to  the half
daily variations in the  tropical atm osphere, which is 
nearly cylindrical and barotropic, w ith special 
reference to  the  energy variations and the vertical 
velocity. In  the  low er troposphere, the  variations o f  
tem perature and  horizontal velocity a re  calculated 
from  observation; above observation level, the  extra
polated  energy variations serve fo r calculating the 
o th er elem ents. T he (gradual) transition  from  
troposphere  to  stra tosphere  is trea ted  by num erical 
in tegration . I t  is considered possible th a t energy 
variations and  friction m ay serve fo r explaining the 
half-daily variations, a lthough resonance m ay also be 
effective. I f  th e  atm osphere behaves as a  simple 
resonator, the  so lar tide effect w ould produce a  
vertical velocity d istribution in agreem ent w ith the 
calculated values. J. a . w .

551.513.2 1172 
Distribution of mass variations in atmospheric a ir

columns. A r n a so n , G . M et. Atm., 1 (No. 10) 255-79
(1942).— A ssum ing ad iabatic  changes and geostrophic 
wind, bu t allowing fo r horizontal divergence o f wind 
velocity in the  equation  o f  continuity, as well as for 
advection, equations a re  derived from  which m ass 
variations in a  vertical colum n o f  unit cross-section 
can be determ ined from  soundings a t one sta tion . 
T he effect o f  pressure variation, horizontal divergence 
and advection on  stability is discussed. I t  is found 
th a t advection is im portan t and that, fo r a  particle, 
the  variation  in lapse ra te  depends only upon indi
vidual pressure variation  and its vertical distribution. 
Previous investigations (Rossby, E rte l) are  critically 
reviewed. J. a . w .

551.513.7 : 539.167.3 see Abstr. 1120
551.515.3 =  3 1173 

On the thermodynamics o f tornado formation.
Swoboda, G . Experientia, 1, 180-3 (Sept. 15, 1945) 
In  German.— K oschm ieder’s new  therm odynam ical 
theory o f  to rn ad o  form ation m akes it p robab le  th a t a  
to rnado  (or a  w aterspout) develops when a  w arm  a ir 
pocket rises quickly w ithin th e  convective m other 
cloud. T he three principal conditions a re  indicated 
under which supplem entary am ounts o f  potential 
energy necessary to  s ta rt a  “ daughter convection” in 
the cum ulo-nim bus cloud can  becom e available in the 
latter. Supply o f  m oister air from  below seems to  be 
as im portan t as th a t o f  w arm er air. T he suddenness 
o f  the  release o f  the supplem entary energy cannot be 
explained by th e  ab ru p t annihilation o f  an  inter
cepting layer w ithin the m ain body o f  the  cum ulo

nim bus, fo r the  pre-existence o f  such a  layer is in
com patible w ith the  general character o f  this type 
o f  cloud.
551.515.41 : 551.509.3 see Abstr. 1167 . 
551.521.3:533.343.4 1174

O n the tem perature-pressure effect on absorption of 
long-wave radiation by water vapour. P ed ersen , F. 
M et. Atm ., 1 (No. 6) 115-36 (1942).— A ssum ing th a t 
the  absorp tion  lines o f  w ater vapour have the ordinary 
dispersion form , required  by the theory  o f  collision 
broadening, a  calculation o f  the absorp tion  in selected 
lines is carried o u t fo r tem peratures and  pressures 
corresponding roughly to  the conditions a t th e  surface 
o f  the  earth  and a t the  tropopause respectively. The 
conclusion draw n is th a t the  stratosphere, as fa r as 
the w ater vapour is concerned, shows alm ost com plete 
transparency in the region 8-25 p .  T he m agnitude o f 
the tem perature-pressure effect also outside this region 
indicates the  need fo r tak ing account o f  this effect, 
especially in dealing w ith problem s o f  the  heat ex
changes a t som e height in the atm osphere. T he to ta l 
effect o f  varying pressure in the p a th  o f  the ray is 
show n by an  example.
551.541 : 621.317.39 : 551.508.49 =  3 see Abstr. 1164
551.577.2 1175

On the distribution of precipitation over south
eastern Norway when fronts pass from the west or from 
the south-west. H a lv o r s e n , I. M et. Ann., 1 (No. 11) 
281-322 (1943).—This investigation a ttem pts to prove 
the  theory that only the  type o f  front and the direction 
from  which it cam e are  o f  im portance to  the  d istribu
tion  o f  the  precipitation. T hree hypotheses have been 
set up : T he d istribution is determ ined by (a) the  type 
o f  fron t and  the direction o f  arrival; (b) the  chief 
facto r is the a ir m otion  below the  frontal surface; 
(c) the wind field in  advance o f  the  fron t and the type 
o f  the  fron t are jo in tly  responsible. T he m aterial 
used is from  the  1930—39 N orw egian w eather charts. 
T he conclusion is th a t w arm  fronts, co ld  fronts and 
occlusions from  a  westerly direction give the sam e 
distribution  o f  precipitation over the  south-eastern 
district, i f  the  isobars in  advance o f  the fron ts are 
oriented  in  the  sam e direction. H ypothesis (c) is 
confirm ed bu t knowledge o f  the  wind field in advance 
o f  the  fron t is o f  fa r greater im portance than  know 
ledge o f  the type o f  fron t. T he publication contains 
m any diagram s. e. o .  m.
551.577.2 .  1176

Synoptic studies on precipitation in southern Norway.
S p in n a n g r , F . M et. Atm ., 1 (No. 12) 323-56 (1943).— 
Thus paper deals w ith instability  showers in m aritim e 
po lar a ir  curren ts from  N .N .E ., N ., etc., round  to  
S.W. O bservations from  420 stations have been used. 
T he d istribution  o f  show ers with the  various directions 
o f  the  wind has been studied  fo r bo th  w inter and 
sum m er seasons. I t  is concluded th a t the m ountainous 
region in sou thern  N orw ay has a  detailed influence 
on  the d istribution  o f  instability show ers from  the sea. 
In  sum m er, the  show ers do  n o t reach so  regularly 
over to  the lee side o f  a  m ountain  range as in winter, 
the  m aritim e p o lar a ir  being m ore stable in sum m er, 
bu t land heating m ay cause local sum m er showers. 
G reat accuracy in p lo tting  the isobaric chart com bined 
w ith num erous forecasting rules is necessary to secure 
successful results. e. g .  m.
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578.087.87 : 537.722 see Abstr. 1096
578.087.87 : 591.181 see Abstr. 1178
591.181 1177 

Resistance artefacts in action potential measurements.
R ushton, W . A. H . J. Physiol., 104, 19-20 (.Oct., 
1945).

591.181 : 578.087.87 1178 
G iant nerve-fibres. Y o u n g , J. Z. Endeavour, 3,

108-13 (July, 1944).—T he know ledge (including 
electrical and  optical studies) o f  the nature o f  nerve 
substance and  conduction is reviewed. In  the squid, 
conduction  ra te  is ab o u t 25 m /sec in  the  largest nerve 
fibres, and  5 in  the sm aller ones; the constan t high 
tem perature  m aintained by birds and  m am m als 
increases the  speed to over 100 m/scc. The need for 
fu rther study o f  nerve conduction and  regeneration 
after injury is urged. c . j. a.
591.473:539.216.1 =  397 1179

Factors determining the development o f tension in 
striated muscle fibre. B uchthal, F . K. Fysiogr. 
Sallsk. Lund Forh., 14 (No. 16) 197-220 (1944) In 
Swedish .—The m agnitude o f the  tension is deter
m ined by the equilibrium  length and elastic properties, 
o f  the  fibre, and  as characteristic  o f  the  latter, the 
concept o f  stiffness ( =  ra te  o f  change o f  tension with 
length) is introduced, consisting o f  pure  elastic stiff
ness, in series w ith a  viscosity-shunted stiffness which 
becomes blocked in  h.f. dynam ic m easurem ents. In  
highly elastic m aterials, the sim ple relation: tension =  
deform ation  x  stiffness, does no t hold, and to 
determ ine the  deform ation, it is necessary to  know 
the stiffness as function o f  the tension. The sim plest 
stable equivalent system  is a  3-dimensional m olecule 
chain. T o  determ ine th e  stiffness increase, in  con
traction , due to  increase in tension and  that due to 
change o f  structure, stiffness values a t rest and  in 
contraction  are  referred to  equal tension, and  it is 
show n that, a t  a  critical tension, the stiffness o f  the 
contracted fibre suddenly slips. T he tension v. length 
curve is thus irreversible, bu t a fte r the  slip has oc
curred, the new tension v. length curve is reversible. 
A n  elastic locking takes place. Increased ou tpu t is 
obtained if  the stim ulus is m om entarily interrupted. 
A n explanation o f  these phenom ena is attem pted. 
A  m ethod fo r m easuring stiffness is sketched, and it 
is stated that, bo th  a t rest and in constriction, the 
stiffness varies proportional to  the tension. T he 
tension is expressed as y  =  (eFx — 1)6, where 
F  =  stiffness, *  =  deform ation and 6 =  a  const, 
called the  stiffness-tension. T em perature and fatigue 
effects are briefly discussed and it is poin ted  ou t th a t 
a  com plete solution to  the  problem  requires con
sideration o f  several fine-structure elem ents. J. a . w .

577.15.02 : 541.124 see Abstr. 1136
578.087.8 : 535.341 see Abstr. 1038

M ED IC A L SC IE N C E  61
612 .7 :531 .767  1180
The application of a hot wire and thermocouple for 

recording surface pulsations in the human body. 
C rhscithlli, F ., a n d  G ard n e r, E. J. Lab. Clin.

M ed., 30, 63-73 (Jan., 1945).—The m ethod utilizes 
the  therm ocouple e.m.f. as a  sm all m ass o f  warm  air 
impinges upon the  active junction  w ith each pulse.

c. j. a.
612.843.3 1181

Electrophysiological analysis of the fundamental 
problem of colour reception. G ranit, R. Proc. Phys. 
Soc., Loud., 57, 447-63 (Nov., 1945).— Describes the 
results o f  direct m easurem ents o f  the nerve impulses 
caused by stim ulation o f the  retina by light, and  points 
o u t the different behaviour o f  the  rods and cones. 
T he effect o f  visual purple on th e  results fo r the rods is 
explained. T he au th o r develops his theory o f  vision 
as due to  a  “ dom inator”  which can be synthesized 
from  a  set o f  “ m odulators,”  each responding to  a 
fairly narrow  region o f  the  spectrum . j. w . t. w .
612.843.611:535.7  1182

Visual dark adaptation: a  mathematical formulation. 
M o o n, P., a n d Spencer, D . E . J. M ath. Phys., 24, 
65-105 (M ay, 1945).—T he photochem ical theory o f 
H echt is discussed and the equations are modified. 
T he resulting theory agrees well w ith experim ental 
data , and  a  large p a rt o f  the paper is concerned with 
the fitting o f  the theory to  the experim ental results. 
I t  is concluded th a t the  new form ulation should be o f 
practical value in representing a  great m ass o f  data 
and  curves in  the com pact form  o f  an  equation, which 
m ay be used to  com pute adap tation  curves in ranges 
fo r which there a re  no  data. l. s. g .
614.485 : 621.327.3 1183

New developments in the application of the germicidal 
lamp in industrial bacteriology. B uttolph, L. J. 
J. Bact., 49, 203 (Feb., 1945).—Low pressure Hg 
arcs in  recently developed glass tubes transm itting 
abou t 65% o f  the bactericidal u.v. line a t 2 537 A 
give an  over-all efficiency abou t 5 x  th a t o f  quartz  
lam ps previously used fo r w ater disinfection. In 
tensity o f  abou t 0-01 W /ft2 o f  surface o r ft3 o f  air 
volum e gives practically com plete killing o f  exposed 
bacteria  in 8-10 min, under adverse practical con
ditions. Spore-form ing bacteria, yeast cells and  some 
fungi m ay require 3-10 x ,  and resistant fungi 50- 
100 x ,  this exposure. O f the  m any applications o f  
germicidal u.v. to  industrial bacteriology, the  dis
infection o f  a ir econom ically, in  great quantity , to  any 
desired degree w ith no effect o n  th e  a ir itse lf is unique.

c. J. G.
615.831.4:621.327.3 =  4  1184

Definition and measurement of the biological activity 
of sources of ultra-violet radiation. The case of 
mercury vapour lamps used in biology and therapeutics. 
D O ardin, G ., a n d Latarjet, R. Rev. Opt. (Theor. 
Instrum .) 22, 193-205 (O ct.-D ee., 1943). Rev. Gen. 
t-lect., 53, 281—6 (Dec., 1944) In French.—A  general 
survey o f  recent w ork, dealing particularly  w ith the  
establishm ent o f  units, relating the  energy per cm 2 
fo r a  particu lar wavelength w ith sterilizing action, 
skin erythem a, antirachitic effect an d  vitam in D  
form ation. T he types o f  lam p available are discussed 
together w ith the  conditions under which they should 
be operated, lim its being suggested here. Finally, the 
assessm ent o f  lam ps is critically considered. A fter
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dealing w ith the physical m ethods available it is co n 
sidered that com parison  w ith standardized lam ps is 
sufficient in practice. a . h .

615.84 : 621.386 : 537.531 see Abslr. 1085
6 1 5 .8 4 9 :3 8 9 .6 :6 2 1 .3 8 6  1185

Standardization of radiological apparatus. E l l i s ,
F., M cL a r e n , J. W ., a n d  R ea d , J. Brit. J. Radiol., 
19, 385-90 {Dec., 1945).—This sh o rt sym posium  con
sists o f  a  sum m ary o f  the suggestions o f  radiologists 
an d  physicists fo r the  standardization  o f  the m ain 
item s o f  equipm ent in m edical radiological d epart
m ents. T here is a  considerable m easure o f  agreement 
on  the need for the specification o f  m inim um  standards 
fo r transform ers and electrical gear, including over-all
h .t. generator perform ance. Agreem ent also exists 
fo r the standard ization  o f  valve and tube fittings 
and  o f  basic accessory equipm ent, to  allow  easy 
interchangeability, and  fo r the  m aintenance o f  high 
standards o f  radiation  protection. On the specifica
tion  o f  a  lim ited num ber o f  standard  X-ray beam s fo r 
therapeutic  purposes there is less widespread agree-

666.112 : 541.123.2 : 541.65 see Abslr. 1146
666.31 =  3 1187

From  silicon ceramics to m etal ceramics. H a u s e r ,  
M . Schweiz. Bauztg, 125, 282-4 {June 16, 1945) In  
German.— [Abstr. 696 B (1946)].
669 : 541.5 : 549 : 548.73 see Abstr. 1156
669 : 548.73 see Abstr. 1157
669.018 : 539.26 : 545.824 see Abstr. 1148
669.018 : 545.824 : 548.734.3 see Abstr. 1159 
669 .4 /.6 : 531.44 1188

The frictional properties o f some white metal bearing 
alloys: the role o f the m atrix  and the hard particles. 
T a b o r ,  D . J. A p p l. Rhys., 16, 325-37 {June, 1945).— 
A description o f  experim ents on a  typical Pb-base

m enl, as this m ay be regarded as lim iting the radio
therap ist’s technique. T he advantages o f  such 
standard ization  are outlined. J . e. r .

615.849.66:621.386.77 1186
The design of filters to produce “ flat”  X -ray isodose 

curves a t a  given depth. C h e ste r , A. E., a n d  M ere
d ith , W . J. Brit. J. Radiol., 18, 382-5 {Dec., 1945).—  
T he intensity  and  dose from  an  X -ray tube falls o ff 
a t the  periphery o f  the beam , owing to  varying geo
m etrical lengths o f  the distances transverscd by the 
beam . By m ultiple field irradiation , uniform ity o f  dose 
can be obtained a t the centres o f  the fields irradiated. 
T he isodose curves arc therefore norm ally curved. 
The use o f  filters to  produce an  isodose curve o f  small 
curvature, i.e. a  “ flat”  curve, by the use o f  filters has 
been previously proposed. T he present authors 
describe the design o f filters o f  copper o f  graduated 
thickness, to  produce isodose curves which are  
illustrated, "having a  m uch flattened con tour ensuring 
greater uniform ity o f  dosage. b. j. l .

616-073.75 : 620.179.152 : 778.33 see Abstr. 1190

bearing alloy which consists o f  a  soft m atrix  in which 
a re  dispersed num erous h a rd  crystallites. M easure
m ents o f  the friction were m ade a t room  tem perature 
and  a t elevated tem peratures for clean and  for 
lubricated surfaces. C om parison w ith a  special alloy 
consisting o f  the m atrix  m aterial alone, show ed that 
the h ard  particles played no  appreciable part in the 
basic frictional and  w ear properties o f  the bearing 
alloy. It is suggested th a t the frictional behaviour o f 
the bearing alloy is determ ined essentially by the 
properties o f  the  m atrix  m aterial itself a lthough in 
practical running operations there m ay be o ther 
properties which determ ine the suitability o f  the alloy 
fo r use in bearings. Sim ilar experim ents are  described 
on  a  typical Sn-base bearing alloy and a  corresponding 
Sn-base m atrix alloy.

PHOTOGRAPHY 77
771 .351 :535 .8  =  4 1189

Experim ental comparison o f different types of test 
objects for testing photographic objectives. P e ll ie u x ,  
R . Rev. Opt. {T/te'or. Instrum .) 22, 215-23 {Oct.-Dec.,
1943) In French.-—C ontinuing earlier w ork [see A bstr. 
640 (1946)] on  the com parison o f  different types o f  
test objects, a tten tion  is devoted to  the phenom enon 
o f  pseudoseparation. I t  is show n th a t th e  use o f  the 
H oudaille type o f  test object is free from  errors due 
to  this effect. T he C ordonnier test object is also 
recom m ended. a . h .

778 .33 :616-073.75 : 620.179.152 1190
Analysis of the physical factors controlling the 

diagnostic quality of Roentgen images. I I .  M o r g a n ,  
R . H . Amer. J. Roentgenol, and Radium Ther., 54, 
395-402 {Oct., 1945).— [See A bstr. 3033 (1945)]. 
W hilst it is possible theoretically to  construct a  test

object o f  sheets o f  lead foil o f  varying thickness to 
give linear images, as in light photography, in practice 
there are difficulties and  the test object o f  windings o f  
varying thicknesses o f  wire, described in  the first 
paper, is re-dcscribed. Tests o f  9 types o f  (U.S.A.) 
comm ercial fluorescent screens a re  detailed. The 
m axim um  resolving pow er o f  the  photographic 
em ulsion is dependent on  developm ental factors. 
A  form ula fo r the  to ta l unsharpness o f  the  image is 
developed, w hich is related to  the resolving pow er o f  
th e  fluorescent screen in term s o f  the  resolving powers 
o f  the  screen, the lens and  the pho tographic  em ulsion 
o f  photofluorographic (mass radiography) technique. 
In  35 m m  m ass radiography these three factors 
approxim ate in im portance but, in 4 x  5 in tech
nique, the  resolution  o f  th e  screen is below th a t o f  the 
o th er factors and  im provem ent o f  screens cou ld  result 
in better resolution. b .  j .  l .
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GALVANOMETER 
TYPE D-4I-A

-A  An extremely robust moving coil reflecting Galvano
meter with interchangeable suspension piece.

The taut suspension and perfectly balanced coil make 
special mounting and levelling devices unnecessary.

Ideal for marine use, in mobile testing units, etc.

-A  Standard Suspension: —

Sensitivity—20 millimetres per micro
ampere at 1 metre distance.

Coil resistance—1,000 ohms.

Damping—Dead beat.

-A  Spare suspensions and suspensions with other 
resistances and sensitivities can be supplied.

-A  Overall dimensions:
Diameter of base in.
Height 7 | in .

■Jr W eight 6 lb.

A complete description is given in Bulletin B-513, 
a copy of which will gladly be sent on request.
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