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389.6 : 535.242 see Abstr. 1277
389.6 : 621.3.011.2 : 537.311.081.6 sec Abstr. 1316
389.6 : 621.383.5 : 535.247.4 see Abstr. 1280

518.5

M ATHEMATICS 51

512.831 : 537.314 : 621.392.22 =  4 1191
On the equations o f propagation on an arbitrary  line. 

Raymond, F. C.R. Acad. Set., Paris, 220, 497-500 
(April 4, 1945) In French.—A  new  approach to the 
theory o f  transm ission lines is presented. T he lines 
need n o t be uniform  and transien t as well as steady 
sta te  problem s are included. I f  P  denotes the  colum n

vector ^  ^  • where V  and  I  are the Laplace transform s

o f  the  voltage and  current, the  equations o f  propaga
tion are  taken in  the  form  dP /dx =  — M P, where

M  — o ) ’ a  anc  ̂ P’ t l̂e *'ne constan ts> being gener
ally functions o f  the  distance x  along the line. The 
value o f  P  a t the  ou tp u t end is expressed in  term s 
o f  P0, the value a t the  input end, by m eans o f  the 
equation  P  =  TP0 where T  is a  m atrix  to  be calcu
lated. W rite P  =  (afl'ji (the propagation  constant),

Z  =  (a//3)I  (the im pedance), C =  2 - i ^  j ^  and  

( o  ' e r )  where V =Nr

M

Pah-. F u rth e r write

/v r 'A v v o ,o where N l = C ~ i dC/dx, and  let
E  denote th e  un it m atrix . I t  is show n th a t T  =  
CXN0{E  +  S  ( - ) ' I/„}C0- 1, where

70 =  E, In+\ = M I„(x)dx
•to

and  Cx  and  C0 denote the values o f  C  a t the points 
.v and x  =  0 respectively. T he first term  in T  is

r  Z Z q cosh  y , — sinh 
\ — Z q 1 sinh  y , cosh y )

and if  Z  ~ Z q  this gives the  usual result for a  uniform  
line. l. s. G.
512.831 : 537.314 : 621.392.22 =  4 1192

Propagation on an  a rb itrary  symmetric polyphase 
line. Parodi, M ., and Raymond, F. C.R. Acad. 
Sci., Paris, 220, 522-3 (April 9, 1945) In French.—  
A  fu rther application  o f  the  m atrix  calculus to  
p ropagation  on  transm ission lines. T he line now 
considered consists o f any num ber o f  conductors and 
it is show n th a t th e  usual quadripole theory m ay be 
extended to  such a  sym m etric line. l. s. g.
513 .813:530 .12  1193

On distant affine connection. Schrodinger, E. 
Proc. R. Irish Acad., 50 A (No. 9) 143-54 (March,
1945).—T he recent discovery, by E instein and  Berg- 
m ann, o f  a  new form  o f  geom etrical connection o f  a  
continuum , the d istan t affine connection, is studied, 
particular a tten tion  being paid  to  the  reciprocal case. 
Necessary and sufficient conditions fo r sym m etriza- 
tion  and skew-sym m etrization in an  arb itrary  fram e 

vol. x u x .—a .— 1946. M ay.

are deduced. The sym m etric and  skew-symmetric 
cases are  n o t m utually  exclusive. T he m eaning o f  the 
sym m etry property  is discussed. l. s. g ,
513 .813:530 .12  1194

Infinitesimal affine connections with twofold E instcin- 
Bcrgmann symmetry. Mautner, F ., and Schro
dinger, E. Proc. R. Irish Acad., 50 A (No. 13) 
223-31 (July, 1945).— A  continuation  o f  previous 
work [Abstr. 1193 (1946)]. Two m ethods arc given 
fo r transferring the E instein-B ergm ann sym m etry 
conditions for a  d istant connection to  an  infinitesimal 
connection. A  general expression is found fo r an  
affinity w hich carries b o th  a  non-singular sym m etric 
tensor field and  a  skew tensor field in to  themselves. 
The curvature tenso r o f  this affinity is com puted, and 
a  tentative generalization o f  the cosmological field 
equations is given. l. s. g
517.512.2 : 612.813 =  393 see Abstr. 1429
517.63 : 621.396.64 : 621.3.01 =  4 1195

The application o f the Laplace transform ation to
electric circuits. Clavier, A. G . Rev. Gen. Elect., 
51, 447-55 (Oct., 1942) In French.— [A bstr. 1014 B 
(1946)].
517.942.932 1196

Com putation o f the solution of M athieu’s equation. 
McLachlan, N . W. Phil. M ag., 36, 403-14 (June,
1945).—A  m ethod is given fo r solving the equation  

d 2y /d z2 +  (a — 2q cos 2z)y  =  0 
where a and  q are real param eters capable o f  any
value. Some exam ples are given. l. s. g.
518.5 1197 

A new type of differential analyser. Bush, V., and
Caldwell, S. H . J. Franklin Inst., 240, 255-326 
(O ct., 1945). Errata, 241 (March, 1946).—T he new  
differential analyser is o f  greater precision, scope 
and flexibility th an  earlier m achines. It contains 
18 integrators, bu t provision is m ade fo r expansion 
to  30 integrators if  necessary. A ll inform ation 
is given to  the  m achine by m eans o f  punched paper 
tapes, and a  sim ilar tape autom atically  sets the 
various gear ra tios required, while ano ther puts 
in the  initial conditions. G raphical results are 
available from  curve-plotting ou tp u t units, bu t 
generally the  prim e d a ta  are  num erical tabula tions o f 
the  required  functions. T hese tabulations are 
prepared on  au tom atic typew riters contro lled  from  
special counter units. T he over-all m achiné operation  
accuracy is 1 p a r t in 10 000. T he m echanical and 
circuit details o f  the  new m achine are fully discussed 
and  illustrated. l. s. g.
518.5 1198 

A slide rule for the addition of squares. Morrell,
W . E . Science, 103, 113-14 (Jan. 25, 1946).
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519.21 523.165

5 19 .21 :519 .52  1199
The probable number o f aggregates in random 

distributions o f points. Silberstein, L. Phil. M ag., 
36, 319-36 {M ay, 1945).—A  situation  is considered in 
which it points are placed haphazardly upon  a linear 
segm ent, all positions o f  a  poin t on  the  segm ent being 
equally likely. A  ¿-aggregate consists o f  ¿  poin ts all 
contained w ithin a subinterval A o f  the segment. 
T he problem  o f  determ ining the probability  o f  any 
given num ber o f  aggregates is n o t tractab le  fo r large 
n, b u t the calculation o f  th e  p robable num ber £?*(«) 
o f  ¿-aggregates am ong any num ber n o f  points m ay be 
carried  out. This is done  bo th  fo r points on a  seg
m ent (one dim ension) an d  fo r poin ts in a plane (two 
dimensions). Q*(n) satisfies the difference equation

QkO' + 1) = (1 -  Tik)Qk{>!) +
where the  np. are certain  probability  coefficients and 
th is equation  is solved fo r Qp{n). T he case o f  dense 
o r  congested distributions (A„ ~  1) is considered 
separately. Some num erical exam ples a re  given. 
[Sec A bstr. 1202 (1946)]. l. s. g.
519.214 1200

The accumulation of chance effects and the Gaussian 
frequency distribution. Goddard, L. S. Phil. Mag.,

36, 428-33 {June, 1945).—The integral.

which appears in a  previous paper [Abstr. 75 (1945)], 
is evaluated by con tour integration  and an  asym ptotic 
form ula for it, for large n, is also obtained. T his is 
used to  exam ine the  first few term s o f  ano ther 
asym ptotic form ula appearing in the previous paper.

l. s. G.

519.283 : 620.113 1201
Statistical methods in quality control. VITI. Control 

charts for action on variables. IX. Acceptance sampling. 
Elect. Engng, N .Y ., 65, 23-4 {Jan.); 81-3 (Feb., 
1946).

519.52 : 519.21 see Abstr. 1199

519.52 : 772.1 ' 1202
Aggregates in one- and two-dimensional random

distributions. (Dcvelopability o f silver specks o f known 
dimensions and the size o f photographic sensitivity 
specks). Berg, W . F . Phil. M ag., 36, 337-46 {M ay,
1945).— A  “ burst” o f  ¿  random  events in a  time 
series o f  events is defined and  the  frequency o f  the 
bursts and  the frequency o f  ¿  aggregates [see A bstr. 
1199 (1946)] are calculated. T he form ulae are 
applied to  previous w ork on  the developability o f  
sm all specks o f  silver. The photographic application 
is the  m ain purpose o f  the paper. l. s. g.

ASTRONOM Y. GEODESY 52
521.042 : 539.155.2 see Abstr. 1354 
521 .8 :523 .841 .9  1203

An outline o f the theory o f atmospheric eclipses. 
Kopal, Z. Proc. Amer. Phil. Soc., 89, 590-600 
{Dec., 1945).— In close b inary systems where one 
com ponent (or both) m ay have an  atm osphere, a 
gradual loss o f  light will precede to ta lity  during an 
atm ospheric eclipse, an d  if  a  relation  is established 
between loss o f  light and  geom etrical and physical 
properties o f  the obscuring atm osphere, it w ould be 
possible to  deduce the  la tte r  properties from  observa
tions o f  lum inosity during an  eclipse if  the  geom etry 
o f  th e  system is know n. A ssum ing spherical sym 
m etry, exponential a ttenuation  and constan t extinc
tio n  coefficient, the  optical dep th  is show n to  depend 
on  modified Bessel functions o f  the second kind, fo r 
w hich approxim ations a re  given. A n integral ex
pressing the  instantaneous lum inosity o f  the secondary 
is given, bu t the evaluation is difficult except in special 
cases; the ra te  o f  change o f  lum inosity w ith distance 
between th e  centres o f  the  stars is given by an  integral 
to  which close approxim ations are found. Assum ing 
a  dep th  o f  the  atm ospheric eclipse no t exceeding 
1 o r 2 tenths o f  a  m agnitude, the lum inosity integral 
is evaluated approxim ately. The procedure o f  
determ ining the  properties o f  the  obscuring atm o
sphere from  observations o f  luminosity changes 
during an  eclipse is described, assum ing th a t the 
eclipsed com ponent m ay be considered as a  lum inous 
point. W hen this assum ption is n o t w arranted, a  
m ethod o f  trial and  e rro r seems to  be the  only 
feasible one. j. a. w.
522.2 1204

The W arner and Swasey Observatory of the Case 
School of Applied Science. N assau, J. J. Publ. Astr.

Soc. P acif, 57, 281-6 {Dec., 1945).—A  description o f  
a  24 in Schm idt telescope completed in  1941. T he 
m ain  m irror is 36 in. in  diam eter, focal length 7 ft, 
m ade o f  pyrex, coated w ith chrom ium -alum inium . 
T he correcting lens has a  clear aperture  o f  24 in 
and  in com bination w ith the m ain m irror gives a  
field o f  5° on  a  circular curved p late in. in diam eter. 
Visual observation by the insertion  o f  a  7 in flat is 
also possible. A n objective prism  o f  4° angle and 
24 in. in diam eter perm its the photography o f  spectra. 
A  10 min exposure using Eastm an high-speed plates 
gives a  lim iting m agnitude o f  18-5, while a  20 min 
exposure th rough  a  filter reaches 16*8 fo r red m ag
nitudes. F o r spectra, a  15 m in exposure w ith widened 
images reaches abou t 12-5. T he telescope is at 
present photographing ten  regions in  the  M ilky W ay 
between galactic longitudes 0°-200° in blue and red 
light and  w ith  the  objective prism , enabling the ab
sorption  and  the space densities o f  each region to be 
determ ined. e. g. m.

522.21 : 535.313 see Abstr. 1282

523.165 : 621.396.821 1205
Cosmic radiations a t 5  m etres wavelength. Hey, 

J. S., Phillips, J. W ., and Parsons, S. J. Nature, 
Lond., 157, 296-7 {March 9, 1946).—Periodic observa
tions were m ade over 9  days w ith a  receiving aerial 
having a beam  w idth o f  ± 6 °  in  elevation and  ± 15° 
in  bearing. T he intensity between declinations —30“ 
and  + 6 0 °  is show n on a  con to u r chart; the m ain 
source appears to  be close to  th e  direction o f  the 
galactic centre w ith a  secondary source in Cygnus. 
T he intensity in the  region o f  the  peak  was deduced 
to  be  13-2 x  10-2lA rA coH 7m 2 (Av =  band width 
in c/s, Atu =  solid angle subtended in steradians).
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523.38 523.852.3

523.38 1206
Eclipse predictions. Campbell, J. W ., and Johns, 

H . E. J.R. Astr. Soc. Can., 39, 347-54 (Nov., 1945).— 
This paper explains a  graphical m ethod o f  finding the 
circum stances o f  an  eclipse for any locality, devised by 
Prof. D upuis nearly 60 years ago. The long Bessellian 
m ethod is necessary fo r h igh accuracy, bu t this m ethod 
is sufficient if  the  greatest accuracy is n o t required. 
T he form  has been m ade m ore convenient for use on 
present-day standards. T he errors o f  the  m ethod are 
calculated and  a com parison w ith the correct values 
is m ade. e. o. m.
523.5 : 551.594.6 see Abstr. 1417

523.7 =  4  1207
Researches on solar problems. Grenat, H . Bull. 

Astr., Paris, 12 (No. 3) 99-145 (1940) In French.—  
A  m odification in  electrostatic laws a t large distances 
is proposed. A n electrostatic theory o f  the  corona, 
prom inences, cosm ic rays, aurorae , stellar heat, 
nebular red-shift, etc., is then  developed. Stars are 
supposed heated  from  w ithout, no t from  within.

t. a. c.
523.746 : 550.384 see Abstr. 1400

523.755 =  3 1208
The behaviour of hydrogen in the corona of the sun.

W ald m eier, M . Experientia, 1, 118-19 (July 15,
1945) In German.

523.82 1209
The absolute magnitudes of the stars o f type K0. 

Martin, E. G . Observatory, 66, 82-7 (June, 1945).— 
This article  collects observational evidence o f  the 
frequency distribution  o f  stars o f  type K0, showing 
the lim it to  w hich the  w ork is com plete. T he probable 
e rrors in  the deduction  o f  the absolute m agnitudes by 
two m ethods are quo ted  and the  difficulties due to 
selection effect are  stressed. A t present m aterial to 
determ ine the  frequency distribution  is insufficient 
especially in the  centre o f  the curve where, in theory, 
a  m inim um  exists between g iant and  d w arf stars. 
A  list o f  35 stars w ith well-determ ined absolute m ag
nitudes is given to  dem onstrate th a t stars can be 
found  in  the  region o f  the m inim um . A n appeal is 
m ade for the observation o f  suitable stars. e. g. m.

523.821.3 1210
Red magnitudes of the north polar sequence stars. 

Nassau, J . J., and Burger, V. Astrophys. J., 103, 
25-34 (Jan., 1946).—T o establish s tandard  sequences 
o f  red m agnitudes the values fo r 51 N PS stars have 
been determ ined on  photographs taken  w ith the 
B urrell Schm idt telescope [see A bstr. 1204 (1946)]. 
A  com bination  o f  neutra l filter and colour filter with 
an  effective wavelength o f  A6200 was used. The 
average p robable e rro r ± -0 3  to ± ’07 mag. varies 
according to  the  brightness o f  th e  stars. A com 
parison w ith H arvard  shows no  over-all scale 
differences while the zero-point difference is -06 mag. 
The m agnitude range is from  m agnitude 6 to  15.

523.841.1 1211 
A recurrent nova. Stratton, F . J. M ., and Butler,

H. E. Nature, Lond., 157, 270 (March 2, 1946)..

523.841.2 : 523.87 see Abstr. 1218, 1219

523.841.9 1212 
The spectroscopic orbit o f the eclipsing variable

BD +  55“ 616. D eutsch, A. J. Astrophys. J., 102, 
496-9 (Nov., 1945).—R adial velocities fo r H , H e I 
and C a II(K ) from  49 spectrogram s taken  a t M cD onald  
and  Yerkes observatories a re  listed. A  system atic 
difference, apparently  real, is found between velocity 
curves from  H  and H e I, except near the  ascending 
node, and  ro tational d isturbance is indicated during 
the  principal eclipse. O rbital elem ents are given for 
b o th  curves, the period in each case being 2-7278 days. 
T he K  line appears to  be o f  in terstellar origin, d. l. e.
523.841.9 : 521.8 see Abstr. 1203
523.841.9 : 523.87 1213 

Gaseous rings in close binary systems. Struve, O.
Observatory, 66, 208-15 (Feb., 1946).—T he existence 
o f  tenuous gaseous rings surrounding the  smaller, 
h o tte r com ponents o f  som e eclipsing binaries is show n 
by the  appearance and  changes o f  b right hydrogen 
lines n ear tim e o f  eclipse. T he sizes o f  the  rings arc 
sim ilar to  those o f  the  larger (eclipsing) stars, and 
their ro tational velocities are  high. Eleven know n 
systems o f  this k ind are discussed and com pared w ith 
Be stars which, though  sim ilarly surrounded, show  
considerable differences in  their spectra. Theoretical 
difficulties o f  in terpreta tion  a re  briefly discussed.

D . l . E.

523.842.3 1214 
The W olf-R ayet spectroscopic binary H D  168206.

Hiltner, W . A . Astrophys. J., 102, 492-5 (Nov.,
1945).—This s ta r is o f  im portance since its binary 
na tu re  offers an  opportun ity  fo r a  com plete investiga
tio n  o f  a  W olf-R ayet star. T he W olf-R ayet com 
ponent is o f  class W C 7 + ; the  period, 29-675 days. 
Three em ission bands, H e  I I 4 686, C II I - IV  4 652, 
C I V 4441 and  H g in absorption  were m easured 
for radial velocity. T he em ission gives a  sem i
am plitude o f  165 km /sec. H ydrogen absorp tion  
varies oppositely w ith a  sem i-am plitude o f  55 km/sec, 
suggesting a ttribu tion  to  the  early type com panion. 
M inim um  masses are M \yn  sin2 i =  8 - 2 0  and 
A /gsin2 i — 2 4 - 8 0 -  d .  s. e.
523.851 1215

Regression lines and the functional relation. II . C har- 
licr’s formulae for a  moving cluster. Seares, F . H . 
Astrophys. J., 102, 366-76 (Nov., 1945).—A  con tinua
tion  o f  a  previous paper. T he form ulae fo r the 
functional coefficient o f  a  linear relation  derived in  
the form er paper a re  extended to  the  so lu tion  o f 
C harlier’s equation  fo r the convergence o f  the  m otion 
o f  a  m oving sta r cluster. A pplication  to  th e  T aurus 
cluster shows that neglect o f  the  regression e rro r leads 
to a  distance ab o u t 7% too  sm all. T he so lu tion  given 
by M errim an and by H ertzsprung fo r a  linear equation  
involving constant weights a re  show n to  be a  special 
case o f  the general solution. [See A bstr. 2107 (1945)].

v. c. A. F.
523.852.3 : 530.12 1216 

The spiral form of extra-galactic  nebulae. Walker,
A. G . Observatory, 66, 215-17 (Feb., 1946).—Since 
length scales in  kinem atical relativity are  defined in 
term s o f  time-scales, the  m athem atical equation  o f  an  
orbit m ay be a  spiral if  one  tim e-scale is used and  a 
closed curve i f  ano th e r is em ployed. O bserved orbits 
are closed according to  M ilne’s theory  o f  gravitation.

vol. XLix.—a.—1946. May. 133



523.854.12 530.12

A  nebular arm  is a  stream  o f  particles m oving in 
closed orbits (on the  dynam ical time-scale). But 
stream  lines do  no t transform  in to  stream  lines when 
the time-scale is changed, so th a t it is n o t possible to 
assum e that, using the cosm ical time-scale, the spiral 
is bo th  the form  taken by a  stream  o f  particles and 
the o rbit o f  each individual particle. g. c. mcv.
523.854.12 1217

N ature of absorbing m aterial within the galaxy and 
its influence on estim ates o f galactic dimensions. 
Beals, C. S. J.R. Astr. Soc. Can., 39, 329-74 {Nov.,
1945).— U sing absolute m agnitudes derived from  line 
spectra and  Cepheid variability, and stellar distances 
derived from  studies o f  open cluster diam eters and 
galactic ro tation , an  average coefficient o f  absorption  
o f  0 -8  mag. per lOOOps is obtained. C ounts o f 
extra-galactic nebulae give a  sm aller value o f 0 • 65 mag. 
The absorbing layer is abou t 1 000 ps thick and  the 
corrected linear m ajor d iam eter o f  the G alaxy is about 
33 000 ps. T he absorbing m aterial is irregularly 
d istributed  and  its absorp tion  m ust fo r the m ost part 
be due to  solid particles o f  diam eter 10- 5  cm. In ter
ste llar gases also occur, the  atom s o f  N a, K , Ca, Ti, 
Fe, H , O, N  having been identified in various stales 
o f  ionization. M olecules o f  C H , CN and  C H +  
have a lso  been discovered. Unidentified diffuse lines 
are possibly due to the  solid particles. T he density 
o f  the m aterial is p robably  o f  the  order o f 6 x  10-2 4  
gr/cm 3 an d  the m ain contribution  is due to the gases 
ra th e r than  to  the solid particles. T he to ta l m ass o f  
the absorbing m aterial m ay well be equal to  o r greater 
than  that o f  the com bined masses o f the stars.

G . C. McV.

523.87 : 523.841.2 1218 
M easurem ents in the spectrum of R  bydrae. Merrill,

P. W . Astrophys. J., 103, 6-12 {Jan., 1946).
523.87 : 523.841.2 1219 

The period of the spectrum variable i Cassiopeiae.
Deutsch, A. J. Astrophys. J., 103, 99-101 {Jan., 
1946).
523.87 : 523.841.9 see Abstr. 1213
523.87 : 539.153 1220 

The m otion of an electron in the H artree  field o f a
hydrogen atom. Chandrasekhar, S., and Breen. 
F. H . Astrophys. J., 103, 41-70 {Jan., 1946).—The 
radial wave functions Xq and  Yi (o f un it am plitude at 
infinity) o f  an  electron m oving in  the static field o f  a  
ground-state hydrogen a to m  w ith angular m om enta 
o f  0 and 1 B ohr units respectively a re  tabu la ted  fo r 
kinetic energies o f  astrophysical interest. Auxiliary 
quantities such as phase  shifts a re  also tabulated.

D. l .  E.
523.877 1221 

Curve of growth for 5 Canis M ajoris. Steel, H . R.
Astrophys. J., 102, 429-32 {Nov., 1945).—Intensities 
o f  62 F e  I lines m easured by O ’Keefe a t Yerkes, w ith 
M enzel an d  G oldberg’s solar values o f  log Xq, are 
used. T he excitation tem perature (4 400°) agrees w ith 
o ther F-type supergiants, bu t the tu rbu len t velocity 
(5 • 1 km /sec) is high. Visual intensity estim ates o f  lines 
originating in norm al and m ctastable levels, com pared 
w ith values in stars w ith no  appreciable dilution, 
suggest th e  probability  th a t n o  dilution effects arc 
present. d. l. e.
523.877 : 539.172.3 see Abstr. 1362

PHYSICS 53
53(43) 1222

W ar physics in Germany. G o u d s m i t ,  S. A . Rev. 
Sci. Instruin., 17, 49-52 {Jan., 1946).
53.081.5 : 537 : 538 =  4 1223

Simplification of the dimensional formulae for electric 
and magnetic quantities. Tarbouriech, M . C.R. 
Acad. Sci., Paris, 221, 745-7 {Dec. 12, 1945) In French. 
—T he usual fo u r basic sym bols are L, M , T  and P, 
the perm eability. In  term s o f  these the form ulae fo r 
electric an d  m agnetic quantities have fractional ex
ponents. A n  im proved system is obtained by taking 
as the fo u r basic sym bols, R , / ,  T  and  L, where R  is 
resistance an d  I  is current intensity. T hen all quan
tities, including purely m echanical quantities, have 
form ulae which possess integral indices, e.g. m ass is 
RI2T^L~2 and perm eability is R T L ~ l . T he funda
m ental un its in this system  are  the ohm , the  ampère, 
the second and  the  m etre and  it is referred to  as the
O.A .S.M . system. A  list o f  advantages o f  the
O.A .S.M . system over o ther systems is given, l. s. g.

FU N DA M ENTALS 530.1
530.12 : 513.813 see Abstr. 1193, 1194
530.12 : 523.852.3 see Abstr. 1216
530.12: 531.18 1224

A generalization of the relativistic theory of gravita
tion. Einstein, A. Arm. M ath., Princeton, 46, 578-84 
{O ct., 1945).—A n attem pt is m ade to  establish a

unified field theory, starting w ith the group o f  real 
continuous co-ordinate transform ations. T he theory 
is unified in the  sense th a t neither the field equations 
n o r the H am iltonian  function  can be  expressed as the 
sum  o f  several invariant parts, bu t are form ally unified 
entities. A n infinitesimal parallel translation  is in tro 
duced and  an  expression is found fo r the  curvature 
tensor. T he H am ilton ian  density function is con
structed and  used to  derive the field equations. The 
physical significance o f  these equations will depend 
upon  the  construction  o f  exact solutions. l. s. G.
530.12 : 531.18 : 535.13 1225

Derivation o f the Lorentz transformations. Iv e s ,
H . E. Phil. M ag., 36, 392-403 {June, 1945).—It is 
show n th a t the transform ations m ay be derived by 
im posing the laws o f  conservation o f  energy and 
m om entum  on  radiation  processes as developed by 
M axwell’s m ethods. A  study is m ade o f  the  im pact 
o f  rad ia tion  upon  a  reflecting particle initially a t rest. 
T he energy and  m om entum  o f  the rad ia tion  are 
obtained from  the wave theory, and these quantities 
for the particle are obtained by the  condition o f  con
servation. A n apparen t discrepancy arises and  this 
necessitates the in troduction o f  a  m ass varying with 
the velocity. T he sam e im pact is considered w ith the 
system in  uniform  m otion  and  this dem ands th a t the 
intervals o flen g th  and  time also vary w ith the velocity. 
Exact expressions fo r these variations are given and 
these lead to  the  L orentz transform ations. L. s. g.
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530.12 530.162

530.12 :531 .18  =  4 1226
Covariant definition of force. C o s ta  d e  B eau

r e g a r d ,  O . C.R. Acad. Sci., Paris, 221, 743-5 
(Dec. 12, 1945) In French—The usual dynam ical 
equations,

Fdl — d(nw), Fdr =  dW

o f a  po in t m ass m  whose position vector is r, are 
replaced by the set

(K  x  v  -f S )d t — d(nw), If  dr — dW

where K  is an  arb itrary  vector depending on  r and  If 
(the coforce) is defined by

K  x  v  +  j f  =  F

The second set o f  equations is relativistically co- 
variant bu t the first set is not. T he in troduction  o f 
the coforce is useful in various problem s o f  relativistic 
dynamics. A n exam ple is given. i.. s. g.
530.14 =  4 1227 

O n the various types of elementary particles.
M u ra rd ,  R . C.R. Acad. Sci., Paris, 221, 607-9 
(Nov. 19, 1945) In French.— T he “ fundam ental ring" 
o f  operators o f  a- particle  is discussed, and two 
postulates regarding these operators are introduced 
in  o rder to  elim inate the non-physical solutions o f  the 
wave equation. T he theory o f  the operators involves 
a  study o f  various representations o f  the  com plete 
L orcntz group and  it is concluded th a t all elem entary 
particles have the sp in  i ,  so th a t particles o f  sp in  1 
(photon, m eson) o r spin 2 (graviton) cannot be con
sidered as elem entary. l. s. g.
530.14 =  4  1228 

Spinor and higher representations o f the Lorentz
group and the theory of particles o f multiple mass and 
spin. K w a l ,  B. C.R. Acad. Sci., Paris, 221, 658-9 
(Nov. 26, 1945) In French.— L et D (i,  k) be the 
representation  involving a  group o f  k  spinors. W hen 
k  — 1 the  representation gives rise to  the  wave 
equation  o f  a  particle o f sp in  and  zero rest-mass. 
W hen k  — 2 (D irac’s case) wave equations are 
obtained which describe a  particle, o f  spin i ,  which 
adm its 2 p roper values for its m ass. G enerally  the 
representation  D (\,  k) perm its a  definition o f  a 
particle, o f  spin t /2, w ith k  different m ass values, one 
o f  w hich is zero when k  is odd. T he direct product, 
£>(}, k) x  £>(}, k) X  . . .  x  D (i, k ), where there are 
2 / factors, describes a  particle o f  spin 2j, with 
2jk  p roper values for its m ass; bu t the irreducible 
representation  D (],j, . . .,; ')  where there are k  factors, 
has ju s t k  proper values, e.g. the  vector m eson, 
defined by 73(1, 1) has two proper m ass values. The 
wave equations for this particle are w ritten down.

L. S. G.

530.145 _ _ 1229
O n the method of second quantization. B eck e r, R .,

a n d  L eib fried , G . Phys. Rev., 69, 34 (Jan. 1 and 15, 
1946).

530.145 =  4 1230 
Properties o f some types of particles. Application

to the nucleon. M u r a r d ,  R . C.R. Acad. Sci., Paris, 
219, 577-9 (Dec. 4, 1944) In French.—T he following 
results are announced, the  num bers in brackets 
denoting the p roper values o f the operators.
(I) Particles o f  spin (£, <)) and  m ass (—m, m) satisfy

the  laws o f  a  D irac  particle; (2) there  exist n o  particles 
o f  spin (—i ,  0, i )  and m ass (~ m , m); (3) fo r every 
particle o f  spin (—1, 0, 1) and  m ass (—m, m) the 
operators o f  the  fundam ental ring  satisfy the  sam e 
algebraic relations as does a  D irac  particle, w ith the 
exception o f  the  spin operators; (4) every particle o f  
spin (—i ,  ■}) is a  D irac particle w ith several possible 
m ass states. A n  exam ple o f  the  latter is the nucleon. 
T he fundam ental ring o f  operators fo r this particle  is 
discussed. A  base for the  ring consists o f  1, xx , xy , r z 
where t  is the  isotopic spin. F o r  a  system containing 
only nucleons th e  to ta l isotopic spin (or to ta l mass) 
is conserved. U sing this principle an  expression is 
given fo r the interaction operato r o f  two nucleons.

L. S. G.

530.145 =  4 1231
Behaviour o f particles in an exterior field: application 

to the nucleon. M u r a r d ,  R. C.R. Acad. Sci., Paris, 
221, 547-9 (Nov. 5, 1945) In French.—T he hamil
tonian o f  a  particle in an  exterior field m ay be written 
H  — H 0 +  A  where Ho is the ham iltonian o f  the free 
particle and A  is an  operator satisfying certain  in
variance conditions. T he external field is defined by 
given quantities Uo, U/, UtJ . . . behaving like the 
com ponents o f  tensors o f  orders 0, 1, 2, . . . Then 
the  operator A  is expressible in the form

A — SIqUq +  'EtSijUj +  1jSljjU/j +  . . .

where S2q, &t< &ij> • • ■ are operators o f  the  funda
m ental ring. These are two o f  the  three  given 
sufficient conditions fo r determ ining A. T he results 
are applied to  the D irac  particle o f  spin j- and to the 
nucleon. In  the la tter case previous w ork  [Abstr. 
1230 (1946)] is continued. l .  s .  o .

530.145.1 ; 537.13 1232
O n  the production o f mesons by proton-proton 

collisions. II . H e i t l e r ,  W . Proc. R. Irish Acad., 
50 A (No. 10) 155-65 (M ay, 1945).—The calculations 
o f  paper I  [Abstr. 213 (1944)] were carried ou t on  the 
basis o f  th e  quantum  theory o f  radiation  dam ping 
[Abstr. 2558 (1942)]. T he results, and their applica
tions to  cosm ic rad ia tion  [Abstr. 2834 (1943)], are 
now modified by using th e  W eizsäcker-W illiam s 
approxim ate m ethod, greater accuracy in  the  m athe
m atical analysis being obtained. A  graph is given o f  
the energy spectrum  o f  pseudoscalar m esons produced 
by collisions w ith a nucleon, having E  =  5M , where 
E  is the energy o f  the nucleon and M is  its rest energy. 
[See also A bstr. 809 (1946)]. l .  s . g .

530.145.6 : 539.152.1 see Abstr. 1349

530.145.63 : 539.185 =  3 1233
On spin-path coupling of two nucleons in meson 

theory. F ie r z ,  M . Helv. Phys. Acta, 18 (No. 2) 
158-66 (1945) In German.—T he elem ents o f  the 
m atrix  o f  tenso r forces w hich occur in the  sym m etrical 
m eson theory  with strong  coupling are calculated by 
a  m ethod developed in  earlier papers [Abstr. 983, 
985, 986 (1946)]. Explicit expressions a re  given in  the  
case o f  th e  deuteron ground states and  th e  possibility 
o f  an  approxim ate treatm ent o f  the  associated 
eigenvalue problem  is discussed. T he m atrix  elem ents 
necessary in th e  calculation o f  the quadrupole 
m om ent o f  the  deuteron are also given. l .  s . G.

530.162 : 537.312.62 : 536.48 see Abstr. 1309
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531.18 532.517.3

M E C H A N IC S O F  S O L ID S  531

531.18 : 530.12 sec Abstr. 1224, 1226

531.18 : 535.13 : 530.12 see Abstr. 1225

531.224.3 ' 1234
The effective width of cylinders, periodically stiffened 

by circular rings. Biezeno, C. B., and Koch, J. J. 
Proc. Ned. Akad. Wet., 48,147-65 (1945).—N um erical 
data  are given for sim plifying the  com putation  o f  the 
greatest tangential stress which m ay occur in a  thin- 
walled cylinder stiffened by rings placed a t a  constant 
interval along the  axis. T he load  system o f  the  cylinder 
is periodic in  the  axial direction w ith period equal to  
that o f  the rings. F o r  the cylinder w ithout rings there 
exists an  infinity o f  characteristic load  systems which 
produce only tangential displacem ents. T he m athe
matical analysis o f  these loads is carried out. Tables 
o f  the  effective w idth are given fo r various values o f 
the param eters which occur in the problem . L. s. g.

531.259 : 536.41 1235
O n thermal stresses in circular cylinders. Jaeger, 

J. C. Phil. M ag., 36,418-28 (June, 1945).—Num erical 
solutions, suitable fo r practical use, are given o f  the 
problem  o f  a  solid cylinder, initially a t constant 
tem perature, and later w ith its surface m aintained at 
zero tem perature  o r  rad ia tion  a t its surface in to  a 
m edium  a t zero tem perature. Form ulae  for the 
stresses are given w hich are o f  value when the usual 
expressions (involving Bessel functions) converge very 
slowly. The problem  is also solved when the  cylinder 
is hollow . T he case o f  a periodic surface tem perature 
is exam ined briefly. l. s. g.
531.261 =  4 1236

O n a variational principle o f Gauss in potential theory. 
M o n n a , A. F. Proc. Ned. Akad. Wet., 44 (No. 1) 50- 
61 (1941); 49 (No. 1) 54-62 (1946) In French.— Given a 
d istribution  o f  positive m ass o f  potential V  on  an 
open set Q  o f  bounded frontier £ ,  w i th F  =  £2 +  £ ,  
U  th e  po tential o f  a  d istribu tion  p(e) o f  positive m ass 
o n  £  such th a t U  <  V  everywhere and U  =  V  on  CF, 
/«(e) the d istribution  obtained by the sweeping out 
process, ]i(e) th a t obtained by the process o f  ex- 
trem ization, then  Pot/« >  t / >  Pot¡5. The evaluation 
o f  p(e) itself in term s o f  /«(e) and /«(e) by m eans o f  
Stieltjes’ integrals is discussed. T he dem onstration  
appears to  be incom plete. T he second theorem  is 
that the integral J (U  — 2 V)dp o f  such distributions 
p(e) is a m axim um  when p(e) is identical with /«(e). 
A n application o f  this theorem  and the generalization 
o f  these theorem s to  non-N ew tonian potentials is 
considered. In  the second paper a  sim pler dem onstra
tion  o f  the  second theorem  is given. v. c .  a . f .

531.36 : 534.015 =  4 see Abstr. 1251

M EC H A N IC A L M EA SU R EM EN TS 531.7

531.717.7 : 535.313.08 see Abstr. 1283

531.787.4 : 532.66 see Abstr. 1245

531.787.9:621.316.5 1237
Electrom agnetic pressure recorder. B a x t e r ,  H . H . 

Electrician, 135, 691-3 (Dec. 21, 1945).— [Abstr. 
1095 B (1946)].

M E C H A N IC S O F  L IQ U ID S 532
532.5 1238

The Karm an-Tsien pressure-volumc relation in the 
two-dimensional supersonic flow of compressible fluids. 
C o b u r n , N . Quart. Appl. M ath., 3, 106-16 (July,
1945).— K drm dn and Tsien treated the subsonic flow 
by replacing the  pressure-volum e curve by the  tangent 
line draw n a t an  a rb itrary  po in t o f  the  curve. I t  is 
show n th a t this m ethod m ay be used in the  supersonic 
range when th e  flow is fairly uniform , and then the  
characteristics form  a  Tschebyschcff net. I f  the 
diagonal curves o f  th e  net o f  characteristics are drawn 
so as to  correspond to  equidistant values o f  the  arc 
length param eter along th e  characteristics, then  these 
diagonal curves will be th e  families o f  equipotentials 
and stream  lines. T he general representation  o f  the 
stream  lines depends upon  tw o real a rb itrary  func
tions w hich are equal i f  one stream  line coincides with 
the  .v-axis. T h e  velocity and  density depend only 
upon the  angle betw een the  characteristics and the 
M ach num ber o f  the  flow. l . s. g .

532.517.3 1239 
On the stability o f two-dimensional parallel flows.

T. General theory. L in , C. C. Quart. Appl. M ath., 3, 
117-42 (July, 1945).—A  historical survey is m ade o f  
the existing theories o f  the transition  from  steady to  
turbulent flow  and  a  valuable bibliography is given. 
T he problem  o f  stability is form ulated m athem atically 
and  the stability equation  o f  O rr and  Som m erfeld is 
solved by m eans o f  (1) convergent series, (2) asym p
to tic  series. Analytical properties o f  the  solutions are 
obtained. B oundary value problem s discussed 
include (a) flow betw een solid walls in  relative m otion,
(b) symmetrical flow between solid walls a t rest, and
(c) flow of the boundary-layer type. l. s. g.
532.517.3 1240 

On the stability of two-dimensional parallel flows.
II . S tability in an inviscid fluid. L in , C. C. Quart. 
Appl. M ath., 3, 218-34 (Oct., 1945).— [See A bstr. 865
(1945)]. A  critical survey o f  the w ork o f  Rayleigh 
an d  Tollm ien is m ade and their necessary and  
sufficient conditions fo r the existence o f  a  disturbance 
are sum m arized. Tollm ien’s result fo r the existence 
o f  unstable m odes o f  oscillation is proved rigorously 
and  extended. Instability  in an  inviscid fluid is 
interpreted physically by considering the  distribution 
o f  vorticity. T he m otion is stable when the gradient 
o f  the  vorticity does n o t vanish. A n explicit form ula 
is derived, in two different ways, for the acceleration 
o f  vortices in  a  non-uniform  field o f  vorticity. T he 
first is a  kinem atical m ethod, using vorticity theorems. 
In  the second, pressure forces corre lated  w ith vorticity 
fluctuations are considered. l. s. g.
532.517.3 1241 

O n the stability o f two-dimensional parallel flows.
n i. Stability  in a  viscous fluid. - L in , C. C. Quart. 
Appl. M ath., 3, 277-301 (Jan., 1946).—-The work o f 
the  two previous parts is extended to  a viscous fluid. 
Heisenberg’s criterion  for instability is given in  a 
slightly im proved form  and  a  study is m ade o f  the 
general characteristics o f  the  curve o f  neutral stability. 
The discussion is then  restricted to  the tw o types:
(a) the  Blasius case (a boundary-layer profile),
(1b) the plane Poiseuille m otion  (symmetrical profile); 
The stability characteristics a re  studied and the
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532.583.5 534.213.4

num erical results obtained are com pared w ith experi
m ental results. T he physical significance is discussed 
and a  few rem arks are m ade concerning the transition  
to  turbulence. l .  s. o .
532.583.5 =  3 1242

Gliding [on water] of a  flat-[sided] keel-shaped slab. 
Sedow , L . I., a n d  W ład im iró w , A. N . C.R. Acad. 
Sci., URSS, 33 (No. 2) 116-19 (1941) In German.—  
A  b rie f m athem atical discussion; the  results are 
illustra ted  by experim ental data. j. s. G. t .
532.612.4 1243

O n the volumes of mercury menisci and the surface 
tension of mercury deduced from them. K istem ak er, J. 
Comm. K. Onnes Lab., Leiden (No. 268c). Physica, 
's Grav., 11, 270-6 (Dec., 1945).— By m eans o f  X -ray 
shadow graphs determ inations o f  th e  volum es o f  
m ercury were m ade in a  tube o f  radius 14-738 m m . 
A  form ula fo r th e  volum es o f  these m enisci is given 
fo r rad ii o f  3-15 m m . W ith  the  aid  o f  Blaisdell’s 
tables fo r the  volum es o f  m ercury m enisci [see A bstr. 
978 (1941)] the  surface tension is calculated to  be 
430 ±  5 dynes/cm  at approxim ately 18°c.
532.63 1244

Liquid rise in a  capillary tube. B r i t t in ,  W . E. 
J. Appl. Phys., 17, 37-44 (Jan., 1946).—A  theory  o f  
the  dynam ics o f  capillary rise is developed by m aking 
certain  assum ptions as to  th e  n a tu re  o f  th e  m otion  
o f  th e  liquid in  th e  tube. T he m ost im portan t 
assum ptions a re  th a t the  sam e forces act on  the 
liquid w hen it is in  an  accelerated sta te  o f  m otion  as 
when it is in  a  steady state, th a t the  surface tension is 
constant, th a t th e  angle o f  contact betw een the 
m eniscus o f  the  liquid an d  the  tube wall is constant, 
and  th a t th e  wetting o f  th e  tube is no t a  rate- 
determ ining facto r o f  th e  m otion. T his theory leads 
to  a  second-order non-linear differential equation, 
th e  solution o f  w hich represents the  m otion  o f  the 
1 ¡quid in  the  tube. A  form al solution o f  the  differential 
equation  is obtained in  the  form  o f  a  double D irichlet 
series. A pproxim ations to  the  series are  com pared 
w ith experim ental data, and  it  is concluded th a t the 
agreem ent betw een theory and  experim ent is 
satisfactory.
532 .66 : 531.787.4 1245

The capillary depression of mercury and high pre
cision manometry. K istem ak er, J. Comm. K . Onnes 
Lab., Leiden (No. 268d). Physica, 's Grav., 11, 
277-86 (Deer, 1945).—D eterm inations o f  the  capillary 
depression o f  m ercury in  cylindrical tubes as a 
function  o f  th e  m eniscus height have been m ade by 
m eans o f  X -ray shadow graphs. T he results o f  two 
series o f  m easurem ents clearly confirm ed the  view, 
th a t even w ith th e  highest precautions, th e  capillary 
constan t a  o f  m ercury in  m anom eter w ork, is n o t 
always th e  sam e. I t  m ay easily spread over values 
from  5 to  10% apart, corresponding w ith a  spread in 
the depression o f  40%. G raphical determ ination  o f  
th e  curvature along a  m eridian curve show ed, in the 
case o f  two menisci, th a t a  does no t change over th e  
surface w ithin the lim it o f  accuracy (5%). A  sim ple 
m ethod is given fo r determ ining each tim e the  value 
o f  a  in a m anom eter.

533.15
M E C H A N IC S O F  GA SES

534.833 see Abstr. 1266
533

533.275 : 621.317.39 =  3 1246
Electrical humidity m eter. Kobel, E . Schweiz. 

Arch, angew. Wiss. Tech., 11, 238-41 (Aug., 1945) In 
German.— [Abstr. 1120B (1946)].
533.5 1247 

A m etal packless vacuum valve. Topanelian,
E ., J r . ,  and Coggeshall, N . D . Rev. Sci. Instrum., 
17, 38 (Jan., 1946).
533.5 : 542.231.8 1248 

An apparatus for stirring under vacuum. Atkins,
B. R . J. Sci. Instrum., 23, 84 (April, 1946).
533.56 1249

Device for autom atic protection of a  diffusion 
vacuum pump. Wang, T. J. Industr. Engng Client. 
(Analyt. Edit.) 17, 670 (O ct., 1945).
533.69 : 629.13.014.7 =  3 1250

Problem  and future o f the variable airscrew. Roth,
F . Schweiz. Bauztg, 126, 179-203 (Nov. 3); 209-13
(Nov. 10); 228-30 (Nov. 17, 1945) In German.— [Abstr. 
957 B (1946)].

A C O U ST IC S . V IBRA TIO N S 534
534 .015:531 .36  =  4 1251

O n the damping and maintenance of oscillations with 
n degrees o f freedom. Haag, J. C.R. Acad. Sci., 
Paris, 221, 734-6 (Dec. 12, 1945) In French—The 
system  studied consists o f  n +  1 solid bodies subject 
to  a  driving force, an  elastic force and a  passive 
resistance w hich absorbs the instantaneous power. 
T he L agrange equations fo r th e  system  are  w ritten 
down and periodic solutions are  discussed. The 
equations are  solved approxim ately an d  expressions 
a re  obtained fo r the  p ro p er frequencies. A  theory o f  
percussion is developed in  the  case where one body 
receives an  instantaneous im pact each tim e it strikes 
the  neighbouring body, and the dam ping coefficient is 
calculated. T he results obtained have application in 
various problem s, e.g. the  double pendulum  o r  the 
pendulum  w ith a  non-rigid support. l. s. g.
534.015:621.396.611.3 _ 1252

Systems with gyroscopic coupling terms. Bloch, A. 
Phil. M ag., 36, 440-1 (June, 1945).—A  reply to  a 
letter [Abstr. 2835 (1945)] relating to  an  earlier paper 
by the  au th o r [Abstr. 2399 (1944)]. L. s. g .
534.112 1253

On the non-linear vibration problem of the elastic 
string. Carrier, G . F . Quart. Appl. M ath., 3, 
.157-65 (July, 1945).—A  pertu rba tion  m ethod is used 
in  an  analysis o f  the  free v ibrations o f  a  string w ith 
fixed ends, when the  m otion  is such th a t the relative 
changes in the  tension o f  . the string are  n o t sm all. 
T he results are com pared w ith those o f  th e  linear 
theory. A  close approxim ation  is m ade to  the  
periodic m otions arising from  an  initial sinusoidal 
deform ation. T he m ethod  is applied to  m otions n o t 
restricted to  a  single plane, an d  an  exact so lu tion  is 
given for the  transm ission o f  a  localized deform ation  
along the string. L. s. g .

534.213.4 : 534.64 1254
The analysis of plane discontinuities in cylindrical 

tubes. I  and II . Miles, J . W . J. Acoust. Soc. Anier., 
17, 259-84 (Jan., 1946).— [See A bstr. 535 (1945)]. 
T he effect o f  a  p lane  discontinuity on a plane wave
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propagated  in  a  cylindrical tube o f  a rb itrary  cross 
section is calculated by considering the h igher order 
m odes excited a t the discontinuity. In  carrying ou t 
the calculations, a  transm ission line analogy is used 
and  the effect o f  the discontinuity a t a  distance is 
represented by a  capacitance placed a t the  dis
continuity. In  I, the equations o f  m otion fo r the 
propagation  o f  a  sm all d isturbance in  a  cylindrical 
tube arc assum ed a t the  outset and are show n to  
yield the  two-dimensional wave equation, the  solutions 
to  this equation  constituting an  infinite set o f  m odes, 
in  addition  to  the  p lane wave usually treated  in the  
literature. T he analogy between propagation  o f 
sound and  an  electrical transm ission line is established,

■ and it  is show n th a t each m ode requires a  separate 
transm ission line. T he effect o f  the higher m odes 

■excited by a  plane discontinuity m ay be represented 
by a  lum ped capacitance, and this capacitance is given 
by a  variational expression which gives a  system atic 
m ethod  o f  calculation yielding an  upper lim it to  
the  true  answer. F o r  the case o f  a  window, a  varia
tional principle is produced w hich gives a  low er lim it 
to  the  true answer. In  n ,  th is m ethod is applied to 
windows and changes o f  cross section in circular and 
rectangular tubes and to  th e  calculation o f  resonance 
in  certain  types o f  cavities. T he ordinary  reflection 
a n d  transm ission coefficients a re  correlated w ith the  
th eo ry  o f  I. Finally, th e  experim ental determ ination 
o f  equivalent circuit im pedances is discussed.

534.22 : 536.48 1255 
Two velocities o f sound in helium -II. L if s h i t s ,

E. M., and Peshkov, V. P. Vestn. Akad. Nauk 
(No. 4) 117 (1945). Summary in Nature, Lond., 157, 
200 (Feb. 16, 1946).—T he phenom enon predicted by 
L andau’s theory [see A bstr. 2985 (1945)] has been 
dem onstra ted  as follow s: A  m ethod  o f  exciting the  
“ abnorm al”  sound  waves by tem perature  fluctuations 
w as adopted, as analysis show ed th a t the  am plitude 
o f  pressure oscillation in  these waves is low, and all 
th e  usual m ethods o f  sound excitation only produce 
the  norm al sound  waves. S tationary  waves were set 
u p  in  a  closed tube  25 cm  long w ith a  steel p iston  a t one 
end  whose tem perature was varied rhythm ically by 
heating w ith a lternating  current. F o r  detector, a  
resistance therm om eter o f  very fine phosphor-bronze 
w ire, w hich could  be m oved up and  dow n the tube, 
was used w ith a  lOSx amplifier. T he velocity o f  the 
“ abnorm al”  sound  waves was found  to  be  19-5 
m m /sec a t  1-35°k, rising to  20-4  m /sec a t  1-65°k 
an d  th en  rapidly falling to  zero a t  the  A-point (2- 19°k). 
N o  “ dispersion”  was found  over the  frequency range 
100-10 000 c/s. T he speed o f  norm al sound a t these 
tem peratures is 250 m/sec.

534.23 1256 
Acoustic transmission through a  fluid lamina.

R u d n ic k , I. J. Acoust. Soc. Amer., 17, 245-53 
(Jan., 1946).—T he acoustic wave equation  is derived 
fo r a  m oving fluid m edium  in w hich all changes follow  
an  adiabatic  law , and it is show n th a t it m ay be 
w ritten in a  form  which is very sim ilar to  th e  usual 
wave equation. T he transm ission and  reflection 
coefficients for a  fluid lam ina in  uniform  m otion  are 
derived; it is only the  com ponent o f  m otion  in  the  
d irection o f  incidence which affects these coefficients. 
M easurem ents are reported  on  the transm ission

coefficients o f  a  non-tu rbu len t therm al lam ina whose 
m otion  has no  com ponent in the  p lane o f  incidence, 
from  2-14 kc/s and  angle o f  incidence 0°-89°. These 
m easurem ents a re  com pared w ith those calculated fo r 
a  theoretically approxim ated lam ina, and  are in 
reasonable agreement. I t  is show n th a t there is con
siderable transm ission fo r angles greater th an  the 
critical angles and  th a t fo r very th in  lam ina the  
transm ission coefficient is a  uniform ly decreasing 
function  o f  frequency.

534.231 1257 
Generalized plane wave horn theory. S a lm o n , V.

J. Acoust. Soc. Amer., 17, 199-211 (Jan., 1946).— 
By the  use o f  dim ensionless variables and simplifying 
transform ations, W ebster’s p lane wave ho rn  equation  
[Abstr. 1329 B (1940)] is recast in to  a  form  per
m itting  separation  o f  the  effects o f  h o rn  con tour and 
frequency. A  generalized expression fo r the ad
m ittance also  displays th is separation . F u rth e r 
in terrelations am ong the variables are developed which 
perm it th e  form al synthesis o f  a  ho rn  from  a given 
conductance o r susceptance function. T he conditions 
fo r realizability o f  the  horn  thus synthesized are  dis
cussed. Several applications o f  th e  results a re  
presented, including a  com parison with- Frechafer’s 
exact theory fo r the  hyperbolic horn .

534.231 1258 
A new family o f horns. S a lm o n , V. J. Acoust. Soc.

Amer., 17, 212-18 (Jan., 1946).— A  new family o f  
horns is synthesized in  w hich the  exponential form s 
a  central m em ber. This perm its th e  effect o f  per
tu rbations from  th e  exponential con to u r to  be 
estim ated. F ro m  o th er m em bers o f  th e  family 
unique im pedance characteristics are  obtained, and 
arc discussed w ith possible applications in  m ind.

534.232 1259 
Acoustic intensity distribution from a  “ piston”

source. I I .  The concave piston. Williams, A . O., J r .  
J. Acoust. Soc. Amer., 17, 219-27 (Jan., 1946).—  
A n  approxim ate m ethod fo r com puting the  theoretical 
supersonic acoustic field front a  plane p iston  [see 
A bstr. 1344, 2205 (1945)] is extended to  cover a  
larger region and is applied to  concave p istons as well. 
T he resulting equations are given fo r a  certain  range 
o f  frequencies, p iston sizes, and  distances from  the 
source. T he excess acoustic pressure can be  evaluated 
from  them , along the  beam  axis and  fo r a  narrow  
region a round  it. I t  is show n th a t the  assum ed 
na ture  o f  vibration o f  the p iston  does no t m atter very 
m uch unless the  source is sharply  curved. The locus 
o f  m axim um  excess pressure is no t, in general, near 
the  centre o f  curvature. L abaw ’s data  on  the  acoustic 
fields o f  curved crystals a re  analysed in the light o f  
the  p resent equations. T he agreem ent in  general is 
satisfactory, bu t it seems th a t his plane crystal was 
faulty  o r  else th a t curved crystals m ust produce 
several tim es the  acoustic intensity  o f  p lane ones with 
the  sam e applied voltage.

534 .24 : 550.834.5 1260
Rayleigh waves and free surface reflections. D ix,

C. H ., F u , C. Y ., a n d  M cL e m o r e , E. W . Quart. 
Appl. M ath., 3, 151-6 (July, 1945).—N um erical and 
graphical results are given relating to  th e  reflection o f  
a  p lane com pressional wave a t a  free surface. The 
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results a re  o f  value in the  seismic m ethod o f  oil 
exploration , where R ayleigh waves are im portant.

L. s. G.

534.3 1261
Dependence of tuning of wind instruments on tem 

perature. Y o u n g , R . W . J. Acoust. Soc. Amer., 17, 
187-91 (Jan., 1946).— O bservations on the change o f  
tuning o f  m usical wind instrum ents w ith am bient 
tem perature are  sum m arized by a  single coefficient 
representing each instrum ent tested. T he largest 
effect was observed on the  BB\) sousaphone where the 
increase w ith am bient tem perature occurred a t  the ra te  
o f  2 -6  cents/°c. This is equivalent to  a  fractional 
frequency coefficient o f  1 ’6 x  10 ~ 3/°c. T he cent is 
a  logarithm ic un it o f  frequency ra tio  such th a t 1 200 
cents equals one octave. A  theory is developed by 
w hich the  average tem perature (and thus the  velocity 
o f  sound) o f  the  a ir w ithin a  w ind instrum ent m ay be 
inferred  from  the empirically determ ined dependence 
o f equilibrium  tuning o n  am bient tem perature. The 
th eo ry  also provides a  qualitative estim ate o f  the 
change in tuning w hich occurs while the instrum ent 
is  first being w arm ed by the player’s breath.

534.321.9 1262 
A new aspect o f ultrasonics. S ah ay , B. K . J.

Acoust. Soc. Amer., 17, 285-6 (Jan., 1946).—W ith 
present generators, it has been possible fo r u ltra 
sonics to  reach up to the  wavelength o f  visible light, 
b u t there is a wide divergence betw een the  o rder o f 
their frequencies. T he im provem ent o f  u ltrasonic 
w ave generators is suggested to  reach  still h igher 
frequencies w hich m ight exhibit som e o f  the dorm ant 
p roperties o f  ultrasonics. T he investigation o f 
in teraction  o f  such high energy ultrasonics w ith 
m atter is interesting, and  it m ay decide w hether the 
so u n d  wave also has a  corpuscular aspect.

534.321.9 : 534.614 see Abstr. 1264

534.321.9 =  4 1263 
Diffusion of ultrasonic waves by thermal waves.

B a u e r , E. H ., a n d  W eig le , J. C.R. Soc. Phvs. Hist. 
N at. Genève, 61, 175-8 (April-July, 1944) In 
French.— A  brief discussion o f  a  general nature. 
T h e  dam ping o f  an  incident wave by internal friction 
and  the  transform ation o f  kinetic in to  therm al energy 
a re  explained by  regarding the  incident wave as being 
diffracted by the  therm al waves. T he ideas developed 
are  useful in explaining certain  crystal phenom ena, 
e.g. therm al conductivity. l .  s. g .
534.614 : 534.321.9 1264

A variable path ultrasonic interferom eter for the four 
megacycle region with some measurements on air, 
C O 2, and H 2. S te w a r t ,  J. L . Rev. Sci. Instrum., 17, 
59-65 (Feb., 1946).—Alignment o f  the  p iston and 
crystal to  the  o rder o f  one light fringe was a tta ined  
a n d  m aintained by employing N ew ton and  H aidinger 
optical fringe systems. Velocities were m easured to  
an  accuracy o f  0-1% , and absorption  and reflection 
coefficients to  50% in air and  C 0 2- T he lim it o f  
accuracy in  b o th  cases was determ ined by the  m easure
m ents o f  length, as m easured to  one m icron w ith a 
m icrom eter screw. Prelim inary m easurem ents on  H 2 
gave evidence o f  m olecular dispersion betw een 4 and 
8 M c/s. [See A bstr. 772 (1939), 5154 (1934), 5122 
(1932)].

534.64 : 534.213.4 see Abstr. 1254
534.756 : 612.85 =  3 see Abstr. 1436
534.773.2 1265

The testing of deaf aids. T u rn e y , T. H . J. Sci. 
Instrum., 23, 58-9 (March, 1946).— T he tw o-voltm eter 
m ethod [Abstr. 2205 (1940)] using piezo earphones, 
in  which the  sound ou tpu t is p roportional to the 
voltage between the term inals a t any given frequency, 
has been used to  m easure the  am plification o f  a  given 
d ea f aid. The results a re  com pared w ith those 
obtained by ano ther m ethod using an  artificial ear.
It is show n that there is substantial agreem ent between 
the results obtained by the  tw o-m ethods. A  third  
m ethod, suggested by H artridge, if  two artificial ears 
are available, is also described.
534.833 : 533.15 1266

Simplified flow resistance measurements. L eo n a rd , 
R . W . J. Acoust. Soc. Amer., 17, 240-1 (Jan., 
1946).—A n apparatus fo r th e  m easurem ent o f  the 
absolute flow resistance o f  porous acoustical m aterials 
is described. T he pressure is m easured by weighing 
on a chem ical balance to  one a rm  o f  which a piston 
is attached, and the  ra te  o f  flow by tim ing the  m ove
m ent o f  the  balance pointer.
534.833.1 1267

Demountable soundproof rooms. G o r to n ,  W . S. 
J. Acoust. Soc. Amer., 17, 236-9 (Jan., 1946). 
Communications, 26, 30 and 33 (March, 1946).— 
S oundproof room s o f  p laster on  hollow  tile are 
effective acoustically, b u t , have pronounced dis
advantages pertain ing  to  th e ir construction  and 
dem olition, and  have practically no  salvage value. 
T his paper describes soundproof room s com posed o f  
panels o f  tw o sheets o f  steel cem ented to  two sheets 
o f  com position board , w ith a  rockw ool blanket 
between, supported  on  industrial type rubber m ount
ings fo r the  reduction o f  building vibration. F o r the 
m ost effective a ttenuation  o f  sound a  second room  is 
constructed which com pletely encloses the first room . 
N oise m eter m easurem ents show  an a ttenuation  o f  
43 db  fo r the  single room s and  m ore than  57 db  for 
the double room s.
534.845 1268

The absorption o f sound in a  homogeneous porous 
medium. S c o t t ,  R . A. Proc. Phys. Soc., Lond., 58, 
165-82 (March, 1946).— R ecent theories relating to 
the  w ave-propagation o f  acoustic d isturbances in 
hom ogeneous, isotropic porous m edia a re  discussed, 
and expressions are given fo r the wave-equation and 
fo r the  oscillatory pressure in the m aterial in term s o f  
a  “ velocity potential o f  average flow.”  In  their m ost 
general form  these expressions are closely analogous 
to  those which correspond to  the  p ropagation  o f  sound 
in free air. The general theory is expressed in term s 
o f  two complex param eters w hich respectively take 
the  place o f  the  wavelength constan t and  the  m ean 
density o f  the  air. Expressions fo r the  com plex 
param eters are  also given in  term s o f  th e  “ effective”  
inertia, com pressibility and flow-resistance o f  the 
m aterial. T he com plex param eters can  be evaluated 
experim entally a t a  given frequency by m easurem ent 
o f  the a ttenuation  constan t and  o f  the  velocity o f  
propagation  o f  sound  in the  m edium , together with 
m easurem ent o f  th e  norm al acoustic im pedance a t the  
surface o f  a  sam ple o f  effectively unlim ited depth .
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Experim ental m ethods are described and  results given 
fo r a  typical sam ple. Validity o f  th e  general theory  is 
suggested by the good experim ental agreem ent 
obtained on  applying the  theory to  m easurem ents o f 
the  norm al acoustic im pedance o f  specim ens o f various 
finite depths. F rom  the  m easured values o f  the  
com plex param eters, calculation o f  effective inertia, 
compressibility and porous resistance are m ade fo r the 
m aterial used in the  experim ental w ork and  the 
variation o f  these quantities w ith frequency is deduced. 
The results throw  interesting light on the m echanism  
o f  the propagation  o f  sound  in  th e  m aterial.
534.845.2 1269

The effect of position on the acoustical absorption by 
a  patch of m aterial in a  room. H a r r is ,  C. M . J. 
Acoust. Soc. Amer., 17, 242-4 {Jan., 1946).

•534.86 : 621.395.61 1270
Gradient microphones. O lso n , H . F . J. Acoust. 

Soc. Amer., 17, 192-8 {Jan., 1946).—T he response- 
frequency and  directional characteristics o f  gradient 
m icrophones from  zero to  n th  order have been ob
tained. H igher order unidirectional m icrophones 
have also been developed. T he directivity increases 
w ith the  order w hich m eans a corresponding dis
crim ination  against random  sound. T he accentuation 
o f  the  low  frequency response, when the distance 
from  a  sm all source is less th an  a  wavelength, increases 
w ith the o rder and the  wavelength. This feature may 
be used to  ob tain  high discrim ination against d istant 
sounds in a  close talking m icrophone. T he am ount o f 
discrim ination increases with the o rder o f  the 
m icrophone.

O P T IC S  . R A D IA TIO N  . SPEC TRA  535
535.13 : 531.18 : 530.12 see Abstr. 1225
535.131 1271

T otal reflexion in absorbing media. P in c h e r le , L. 
Nature, Lond., 157, 226-7 {Feb. 23, 1946).
535.14 =  4  1272 

O n the relation o f Uhlenbeck and Laporte for the
photon. B lo c h , L. C.R. Acad. Sci., Paris, 219, 
674-5 {Dec. 27, 1944) In French.— T he relation was 
originally derived fo r the  D irac  electron. I t  is now  
show n th a t a  sim ilar re la tion  m ay be set up  fo r the 
photon , using th e  32 operators, F, which occur in 
de Broglie’s theory o f  the photon . l .  s. g .
535.215.1 : 621.383 1273

The influence of illumination on the fatigue o f photo
electric cells. Sommer, A . Electronic Engng, 17, 
504 {M ay, 1945).— [Abstr. 1153 B (1946)].
535.23.08: 621.317.794 1274

Production and properties o f nickel bolometers. 
B ro ck m an , F . G . J. Opt. Soc. Amer., 36, 32-5 
{Jan., 1946).—A s a  p a rt o f  the  developm ent o f  an  a.c. 
bolom eter, very th in  N i ribbons an d  foil as th in  as 
0-1 m icron, have been prepared by plating  N i o n  to  
C u foil, and dissolving th e  C u after m ounting. 
These filaments appear to  possess the  properties o f  
bu lk  N i. T he m ethod is no t restricted to  N i, since Bi 
ribbons have been prepared  by th e  same procedure. 
Values are given o f the tem perature coeff. o f  resistance, 
and an  equation  for the  conductance o f  a  ribbon in 
term s o f  curren t and  am bient tem perature. T he time 
constan t is calculated to  be  5 msec.

535.231 : 621.396.612.7 : 538.563 see Abstr. 1341
535.24 : 535.653 =  4 1275

Homochromatic photometer. B lo t t i a u ,  F ., a n d  
F ra n ^ o n , M . Rev. Opt. {Theor. Instrum.) 21, 121-7
(1942) In French.— A  photom eter is described in 
w hich the  light from  the source under exam ination is 
m atched against w hite light to  w hich is added m ono
chrom atic rad ia tion  o f  any desired wavelength. 
Tw o beam s are  taken from  the com parison lam p and 
these are ultim ately com bined. O ne beam  rem ains 
as w hite light whose intensity is controlled by a  p a ir 
o f  N ico ls ,the  o ther passes in to  a  m onochrom ator, and 
the intensity  o f  th e  resulting m onochrom atic beam  is 
controlled similarly. Thus b o th  the  wavelength o f  
th e  m onochrom atic rad ia tion  and  the  relative in 
tensities o f  the  m onochrom atic and  white radiation 
can be varied. T he use o f  th e  apparatus in  colori
m etry is also considered. a . h .
535.241.41 1276

The ra tio  o f the new international lumen to the 
lightw att. C a ld in ,  E . F . Proc. Phys. Soc., Lond., 58, 
207-10 {March, 1946).—T he ra tio  is expressed as a  
function  o f  the rad ia tion  constants alone, to  a  close 
approxim ation. Its  value is calculated fo r various 
recom m ended values o f  these constants. The 
corresponding values o f  the ra tio  o f  th e  present, o r 
“ o ld ,”  in ternational lum en to  the  lightw att are also 
given.

535.242 : 389.6 1277
B.S. specification for visual type portable photo

m eters. Brit. Stand. {No. 230) 10 pp. (1945).— 
Com prises those photom eters intended fo r the  
m easurem ent o f  illum ination by visual com parison 
under conditions where portability  and  convenience 
in use are m ore im portan t th an  great accuracy. Three 
types are specified: very low  illum ination (0 • 0005- 
0 -5  f.c.), low  illum ination (0-01-10 f.c.) and  m edium  
and  h igh illum ination (0-2-200 f.c.). Definitions, 
constructional requirem ents and  an  appendix referring 
to  m easurem ents involving large co lou r differences 
are included. [See A bstr. 1280 (1946)].
535.242.43 =  4  1278

R otating  variable aperture sector for the control o f 
luminous flux. P £ r i lh o u , P. Rev. Opt. {Theor. 
Instrum.) 21, 235-7 (1942) In French.— D etails a re  
given o f  a  ro tating  sector by m eans o f  w hich the  
intensity o f  a  beam  o f  light m ay be reduced to  
1/10 000 o f  its original value, the  fraction  passing 
being know n w ith great exactness. T he sector is 
m ade o f  two discs (suitably cut), one o f  the  tw o 
ro tating  at h a lf  the  speed o f  the  other, whilst the  tw o 
discs can be set a t any angle to one another. a. h.
535.247.4 : 615.831 : 551.521.63 1279

The measurement o f ultraviolet radiation useful in 
heliotherapy. C o b le n tz , W. W . J. Opt. Soc. Am er., 
36, 72-6 {Feb., 1946).—A  survey article dealing with 
the  evaluation o f  the biologically effective com ponent 
o f  u ltraviolet in so lar and  sky radiation . D etails are 
given o f  the type o f  photoelectric cell employed, o f  
the  m ethods o f  s tandardization  in absolute units and 
o f  the  m ethods o f  m aking the  m easurem ents. a. h.
535.247.4:621.383.5 : 389.6 ■ 1280

B.S. specification for photo-electric type portable 
photometers. Brit. Stand. {No. 667) 9 pp. (1945).—  :
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535.312 535.338.4

T he specification applies to  photo-voltaic cell in stru 
m ents fo r illum ination m easurem ents between (F01 
a n d  over 200 f.c. and  covers m axim um  permissible 
erro rs, variation  w ith  tem perature and angle o f  light 
incidence, and  diam eter o f  light sensitive surface. 
[See A bstr. 1277 (1946)]. h. k. h.
535.312 : 654.91 1281 

Heliographic signaling m irrors. Hunter, R . S.
J. Opt. Soc. Amer., 36,110-15 (Feb., 1946).—Describes 
several types o f  m irro r developed during  the w ar for 
use by survivors as signalling devices. T he m aterials 
used are  described, and the  question o f  size and 
flatness lim its discussed. M ethods o f  sighting (using 
foresight, rearsight, and  retro-reflcctor types o f 
m irrors) are described and  the results obtained from  
tests under actual service conditions a re  given, a. h.
535.313 : 522.21 1282 

An improved type o f Schmidt cam era. Hawkins,
D . G ., and Linfoot, E. H . Nature, Loud., 157, 
445-6 (April 6, 1946).— D escribes a  com bination o f 
aspheric Schm idt p late  and  a  m eniscus lens in  fron t 
o f  a  spherical m irro r [see A bstr. 2413 (1944)] which 
is superior to e ither alone.
535.313.08 : 531.717.7 1283

M easurem ent o f the radius o f curvature of concave 
spheres. Rank, D . H . J. Opt. Soc. Amer., 36, 
108-10 (Feb., 1946).—-In the  m ethod  o f  m easuring the 
radius o f  curvature o f  a  sphere w ith  an  autocollim ating 
m icroscope it is claim ed th a t th e  substitu tion  o f  an 
A bbe fo r a  G auss eyepiece leads to  a n  im provem ent in 
ease o f  m anipulation  an d  accuracy. A bbe eyepieces 
m anufactured  by G aertner a re  described and their 
m ethod o f  use detailed. T he sensitivity o f  the m ethod 
is also discussed. a. h.
535.315 : 535.322.2 1284

Calibration o f a  set o f  m aster wedges. Rank, D . H . 
/ .  Opt. Soc. Amer., 36 ,116-19  (Feb., 1946).
535.317.2 1285 

The paraxial differential transfer coefficients o f a  lens
system. Cruickshank, F . D . J. Opt. Soc. Amer., 
36, 13-19 (Jan., 1946).— C ertain fundam ental
differential coefficients are developed w hich specify 
th e  ra te  o f  change o f  quantities defining the p a th  o f  a  
paraxial ray  in  the  final image space w ith the con
structional param eters o f  the  system, i.e. the surface 
curvatures, axial separations, and  refractive indices. 
F ro m  these, o ther differential transfer coefficients are 
derived which specify the  ra te  o f  change o f  the  
paraxial m agnification, the focal length, and the 
positions o f  the paraxial image plane and  the image 
principal p lane w ith the  constructional param eters o f  
the  system. The calculation o f  these coefficients is 
based on  the  results o f  a  paraxial ray trace and  lends 
itse lf to  system atic arrangem ent fo r m achine 
com putation .
535.317.3 1286 

O n the prim ary chrom atic coefficients of a  lens
system. Cruickshank, F . D . J. Opt. Soc. Amer., 
36, 103-7 (Feb., 1946).—Expressions are derived for 
th e  prim ary longitudinal an d  transverse chrom atic 
aberra tions o f  a  lens system  as sum m ations o f  term s 
over all the singlet com ponents o f  the system . E ach 
term  in these sum m ations is the product o f  the partial 
d ispersion o f  the glass o f  the lens w ith a  certain

coefficient which is easily calculated from  the  d a ta  o f  
a  paraxial trace, and  specifies the  contribution  m ade 
by th e  lens to  the  corresponding prim ary chrom atic 
aberra tion  o f  the final image. T he coefficients are 
called th e  prim ary chrom atic coefficients o f  the 
system. In  addition, the  coefficients provide a  rapid  
m eans o f  analysing the  com plete secondary spectrum  
o f  the system, and afford a  clear guide to  th e  adjust
m ent o f  the prim ary chrom atic aberrations in so far 
as it is desired to do  this by the selection o f  different 
glass types.

535.32 : 548.73 : 548.19 see Abstr. 1389

535.322.2 : 535.315 see Abstr. 1284

535.322.4 1287
A photo-electric refractom eter. Karrer, E ., and

Orr, R . S. J. Opt. Soc. Amer., 36, 42-6 (Jan., 
1946).— U tilizes the rap id  variation o f  reflecting power 
with refractive index in the region o f  the critical angle. 
By imm ersing a  suitably shaped prism  in  the liquid to 
be m easured, and  m easuring photo-electrically the 
light reflected in ternally  a t the  surface o f  the  prism , 
a  calibration curve m ay be produced, connecting light 
intensity w ith refractive index o f  liquid, so long as 
the  la tter is lower th an  th a t o f  the  prism . T he range 
o f  the  instrum ent 'may be extended by using prism s o f 
different m aterials and  special sensitivity m ay be 
obtained in particular regions by suitable shapes o f  
prism . T he instrum ent is direct reading and a 
sensitivity o f  2 in  th e  seventh decim al place is claim ed 
under the  best conditions. N. c .

535.33 : 537.523 =  82 see Abstr. 1319

535.33.03 : 545.828 see Abstr. 1387

535.33.072 1288
Two bilateral spectrograph slits. Roemer, H ., and 

Oetjen, R. A. J. Opt. Soc. Amer., 36, 47-51 (Jan., 
1946).
535.33.072-15 : 778.344 see Abstr. 1457 

535.333-15 : 548 : 535.375.5 see Abstr. 1295

535.338.4
Perturbations in the 'S-'S  system of the band 

spectrum of beryllium oxide. Lagerqvist, A ., and 
Westoo, R . Ark. M at. Aslr. Fys., 32 A (No. 3) 
Paper 10,24 pp. (1945).—T he visible 'E-'E system  o f  
BeO is analysed in  detail, the ro tational structure  o f  
9 vibrational levels in the  excited sta te  and  7 in the 
ground sta te  being determ ined, 25 bands in  all being 
analysed. T he various constants a re  evaluated and  
M orse curves draw n for the two states, existing da ta  
enabling the  curve fo r the  'F I state  to  be added. 
M any pertu rbations a re  observed in  the  excited (S * )  
state. Term  diagram s are constructed  fo r the  S *  
and I I  states an d  it is found  (in accordance w ith 
theory) th a t pertu rbations occur a t  every in tersection 

' between the  E* an d  I I  graphs, save fo r th e  lowest S *  
sta te  (v =  0). This exception is a ttribu ted  to  th e  fact 
th a t the  m agnitude o f  the  p e rtu rba tion  increases w ith 
v, an d  fo r v  =  0  the  effect is so sm all as to be m asked. 
O ther pertu rba tions are  accounted  fo r in  term s o f  
S S *  interaction . Som e pertu rba tions canno t be 
accounted fo r in  term s o f  know n electronic states and  
it is suggested th a t they indicate th e  existence o f  o ther 
electronic states so fa r unidentified. a. h.
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535.338.4 535.767

535.338.4 1290 
Methyl iodide flame bands. Blake, R. C., and

Iredale, T. Nature, Loud., 157,229 (Feb. 23,1946).—  
[See A bstr. 4983 (1937)].

535.338.4 : 539.13 1291 
A new band system in the green excited in a  mixture

of xenon and oxygen and the energy o f dissociation 
o f C O . Kenty, C., Aicher, J. O ., N oel, E. B., 
Poritsky, A., and Paolino, V. Phys. Rev., 69, 36 
(Jan. 1 and  15, 1946).
535.338.4 : 539.132 1292 

The asym metric ro tor. I I I .  Punchcd-card methods
of constructing band spectra. King, G. W ., Cross, 
P. C ., and Thomas, G . B. J. Chem. Phys., 14, 
35-42 (Jan., 1946).— [See A bstr. 2061 (1944), 1145
(1943).] T he stochastic m ethod o f  analysis o f  
ban d  spectra  o f  asym m etric ro to rs involves the 
calculation o f  line strengths and positions fo r 
successive estim ates o f  six m olecular constants, 
un til the  calculated intensities a t all w avelengths agree 
satisfactorily w ith th e  observed. T his paper shows 
th a t these extensive calculations, as based on  tables 
previously published, are well adap ted  to  standard  
punched-card equipm ent. In  addition  to  the  above 
calculations, it is possible to construct the  appearance 
o f  the ro tational structure fo r various values o f  slit 
w idth. T he procedure is carried  th rough  fo r H 2S 
w ith som e approxim ate constants. Very satisfactory 
representations o f  observed spectra are obtained for 
com pletely resolved spectra, as in  the  photographic 
region; fo r slit w idth 1 and  2 cm - 1 , as in  th e  near 
infra-red; fo r slit w idth 10 cm - 1, as in poorly  resolved 
infra-red spectra.

535.338.42 : 539.132 see Abstr. 1348
535.339 1293

A simple monochromatic source. Barnes, R . B., 
Richardson, D ., and Berry, J. W . J. Opt. Soc. 
Amer., 36, 52 (Jan., 1946).
535.371 1294

Quenching of fluorescence by van der W aal’s forces. 
Sambursky, S., and Wolesohn, G . Nature, Loud., 
157, 228-9 (Feb. 23, 1946).
535.375.5 : 535.333-15 : 548 1295 

M otions o f molecules in condensed systems:
I. Selection rules, relative intensities, and orientation 
effects for R am an and infra-red spectra. Halford, 
R . S. J. Chem. Phys., 14, 8-15 (Jan., 1946).—A  
m ethod is described fo r deducing selection rules fo r 
R am an and infra-red spectra o f  crystals from  a 
knowledge o f  the space group designation and the 
population  o f  th e  un it cell. W hen • used w ith an 
appendix, show ing the  d istribution o f  p o in t sym
metries within space groups, the  m ethod can be 
applied by a  u ser fam iliar w ith p o in t g roup  m anipu la
tion  bu t having no special knowledge o f  space groups. 
T here are no  selection rules operating in  th e  liquid 
state. Tentative qualitative conclusions are draw n 
concerning the  relative intensities o f  certain  kinds o f  
com ponents appearing in spectra o f  condensed systems. 
Sharpened selection rules are expected, and  have 
been observed by others, to  operate fo r single crystals 
containing non-ro tating  m olecules when these are 
given special orientations in the  light path. These 
orien tations and the appropria te  selection rules can

be predicted from  the  inform ation  m entioned, 
and  inspection o f  the  external form  o f  a  crystal.
535.39 1296

Anti-reflexion films evaporated on glass. Bannon, 
J. Nature, Land., 157, 446 (April 6, 1946).—R ep o rts 
experience in processing M gF2 and C aF 2 films.
535.415 : 535.87 1297

High-reflexlon films. Greenland, K . M . J. Sci. 
Instrum., 23, 48-50 (March, 1946).—The high-vacuum  
evaporation process has found  a  new  application  in 
the  coating o f  glass w ith interference films w hich 
increase the  reflectivity o f  the  coated surface. This 
new  type o f  sem i-reflector is used fo r neu tra l o r 
coloured filters and  beam -splitters. T he chief 
advantage over m etallic reflectors o r absorption  
colour filters lies in a  very h igh optical efficiency, 
th e  colours o f  the  reflected and  transm itted  beam s o f  
a  co lour filter being com plem entary. Curves o f  the  
transm issivity an d  reflectivity o f  som e high-reflexion 
films illustra te  the  range o f  reflectivities attainable. 
535.417 1298

Interferom eters and the group index. Candler, 
A. C. Nature, Loud., 157, 444 (April 6, 1946).—  
T he group index G =  N  +  vdN /dv  where N  is the  
refractive index and v th e  wave num ber. Its  use 
simplifies determ ination  o f  effective range and  lim it 
o f  resolu tion  fo r all interferom eters [see A bstr. 1373
(1945)].
535.434 : 541.18 see Abstr. 1381, 1382
535.435 : 541.24 1299 

L ight scattering of high polymer solutions. Waser,
J., Badger, R . M ., and Schomaker, V. J. Chem. 
Phys., 14, 43-5 (Jan., 1946).
535.436 : 551.521.3 see Abstr. 1409
535.64 1300 

Modified chromatic value colour space. Saunder-
son, J. L ., and Milner, B. I. J. Opt. Soc. Am er., 
36, 36-42 (Jan., 1946).—D escribes an analytical 
transform ation  from  the I.C .I. co lour n o ta tio n  to  a  
uniform  co lour space, based on the revised M unsell 
no ta tio n  [see A bstr. 2788 (1943)]. C onvenient 
m ethods o f  carrying it ou t are given. j. w . t. w.
535.64 =  3 1301 

Principles o f colour measurement applied to  th e
properties o f mixed colours. Pokrowski, G . I. C.R. 
Acad. Sci., URSS, 32 (No. 9) 627-9 (1941) In German. 
— Gives the  equations representing th e  colours o f  
m ixed pigm ents w hen these are (a) opaque, (b) trans
p aren t and shows th a t a  co lou r m etric fo r p igm ent 
m ixtures can  be constructed, using this m ethod o f  
treatm ent as its basis. J. w . t. w.
535.653 : 535.24 =  4 see Abstr. 1275 
535.736 : 628.9 1302

The relation between illumination and vision. 
Crouch, C. L. Ilium. Engng, N .Y ., 40, 747-84 
(Nov., 1945).— [Abstr. 942 B (1946)].
535.767 1303

Theory o f the space-eikonometer. Ogle, K. N . 
J. Opt. Soc. Amer., 36, 20-32 (Jan., 1946).— If  th e  
sizes o f  the  images form ed by the  tw o eyes are 
different, binocular vision will give an  incorrect space 
localization. T h is can be corrected by the  insertion o f  
appropria te  lenses. T he space-eikonom eter is used
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535.81 536.8

fo r determ ining th e  am ount and  type o f  correction  
needed. T he present paper gives the  theory  o f  the 
in strum ent and  describes the  way in w hich it should  
be used in  o rder to  ob tain  reliable results. J. w. t. w. 
535.81 1304

The ageing o f glass surfaces. P fu n d , A . H . J. Opt. 
Soc. Amer., 36, 95-9 {Feb., 1946).—Ageing, bo th  
norm al and  accelerated, is described and  details are 
given o f  appara tus fo r producing this acceleration. 
T he identification o f  surface films by m eans o f  infra
red  reflection is described. T he effect o f  surface films 
on  the  perform ance o f  optical instrum ents is dis
cussed, also the  optical properties o f  silica skeleton 
films form ed when glass is a ttacked  w ith H F , a . h .
535.87 : 535.415 see Abstr. 1297

H E A T  . T H E R M O D Y N A M IC S 536
536.2.01 =  4  1305

Establishm ent o f  therm al equilibrium: internal 
friction of solids. Bauer, E . H ., and Weigle, J. 
C.R. Soc. Phys. H ist. Nat. Genève, 61, 178-80 {April- 
July, 1944) In French.—T he results o f  a  previous note 
[Abstr. 1263 (1946)] a re  used to  calculate th e  dam ping 
coefficient o f  longitudinal waves in  a  hypothetical 
m edium , having a  sim ple law  o f  dispersion. A  graph 
show s the  variation  w ith tem perature. l. s. G.
536.21 =  4 1306

Propagation o f heat in a  heterogeneous medium. 
P a ro d i ,  M . C.R. Acad. Sci., Paris, 219, 177-9 
{Aug. 7, 1944) In French.— A  m edium  is considered 
in  w hich th e  therm al conductivity K  and  the  therm al 
capacity y  are functions o f  th e  distance a: in the  
m edium . T he fieat flux P{x, r) and  th e  tem perature 
0(x, t) satisfy P  =  K W /ix  and  hP/bx =  ybdfbt. 
Solutions o f  these equations are found o f  the  form

P{x, t)  =  2  PAx, t), 0{x, r) =  2  0,{x, t).
(= i  i= i

l. s. G.
536.41 : 531.259 see Abstr. 1235

536.413 : 537 : 548.7 see Abstr. 1391
536.423.15 1307

Device for determining vapour pressure o f  one drop 
o f pure liquid. N atelson, S., and Zuckerman, 
J . L . Industr. Engng Chem. {Analyt. Edit.) 17, 
739-41 {Nov., 1945).—A  drop  o f  liquid is placed at 
th e  b o ttom  o f  a  capillary by d ipping it in to  the  liquid. 
T he pressure is reduced a t the to p  and  bo ttom  by 
suspending th e  capillary from  a  therm om eter, and 
inserting th is com bination in to  a  large test tube con
nected with a  vacuum  pum p and suitable gauge. 
W hen the  pressure is reduced the  m eniscus in  the  
capillary will descend rapidly as soon as its vapour 
pressure is reached—a poin t registered on  the gauge. 
R eproducibility  w ithin 0-5  m m  o f  m ercury can be 
obtained easily, and  the  device is useful for the 
determ ination o f  the  vapour pressure o f  pure liquids 
o r  o f  pure low-m elting solids. V apour pressures are 
given fo r acetone, benzene, ethyl alcohol, toluene, 
water, acetic acid, and carbon  tetrachloride, and 
com pared w ith know n da ta . H. h. ho.
536.423.45 : 551.576.11 1308

Second note on condensation in the form of clouds 
and dew. Archbold, J. W . Phil. M ag., 36, 414-18

{June, 1945).—A  continuation  o f  previous w ork 
[Abstr. 2803 (1943)], where the  in teraction  effect o f  
the  rem aining drops on  the po ten tial energy o f  any 
one drop  was neglected. This effect is now  considered.

l. s. G.
536.48 : 534.22 see Abstr. 1255

536.48: 537.312.62: 530.162 . 1309
Transfer phenomena and indeterminacy. D aunt, 

J. G ., and Mendelssohn, K . Phys. Rev., 69, 126 
{Feb. 1 and 15, 1946).—The analogy betw een super
conductivity and th e  A-phenomenon in  liquid H e 
[Abstr. 3016 (1945)] is fu rther discussed w ith re fer
ence to  a  recent paper by L ondon  [Abstr. 776 (1946)].

536.513.088.6 ' 1310
A nomograph for emergent stem correction of 

thermometers. Somerville, W. T. Industr. Engng 
Chem. {Analyt. Edit.) 17, 675 {O ct., 1945).

536.521 1311
The design and performance of some commercial 

optical pyrometers o f the disappcaring-filament type.
Barber, C. R . J. Iron S teel Inst., 18 pp. {Advance 
copy, Feb., 1946).— A  critical exam ination was m ade 
o f  five m odels w ith reference to  the design o f  th e  lam p, 
th e  optical system, th e  m onochrom atic an d  neu tra l 
filters, and th e  m easuring system. I t  was show n th a t 
in  m any cases the  lam p filaments are too  sh o rt to  be 
free from  end-effect, and th e  advantages o f  the  use o f  
a  flat filam ent arc discussed. The size and  position 
o f  the d iaphragm s o f  the  optical system  were in  som e 
exam ples no t in accordance w ith those necessary fo r 
obtaining perfect d isappearance o f  th e  filam ent. T he 
transm ission curves o f  the  m onochrom atic an d  neutral 
filters a re  given, and  th e  requirem ents o f  the  com bina
tion  o f  th e  tw o filters are exam ined. A  cu rren t o r 
voltage calibration o f  th e  lam p m ay be employed and 
th e  advantage o f  the  latter fo r sh o rt filaments is pointed 
out. T he potentiom eter m ethod used in one pyro
m eter has considerable m erit.

536.53 : 621.438 1312
The measurement o f  gas temperatures in turbine 

engines. P r o b e r t ,  R . P., a n d  Singham, J. R . J. Sci. 
Instrum., 23, 72-7 {April, 1946).—The high tem pera
tures and  high gas velocities dem and instrum ents 
w hich are free from  rad iation  and  conduction  erro rs 
and insensitive to  frictional h eat effects in  th e  gas 
flow. E rrors due to these causes a re  discussed 
theoretically and an  account is given o f  experim ental 
w ork on the  reduction  o f  these e rrors to  a n  acceptable 
o rder o f  m agnitude. T he therm ocouple is th e  m ost 
suitable tem perature-sensitive device as a  basis o f  
these instrum ents, and  suitable rad ia tion  screening 
around  th e  therm ocouple elem ents w ith regulation  o f  
the  gas velocity is required. T he am oun t o f  screening 
and  the  gas velocity used  in  th e  instrum ent depend 
largely up o n  th e  local conditions o f  gas density, 
rad ia tion , etc. Suitable instrum ents a re  described fo r 
use in  com bustion  cham bers, com pressors, je t  
pipes, etc.

536.8 : 629.135 : 621.438.01 =  3 1313
J e t  propulsion for aircraft. Schmidt, D . Schweiz- 

Arch. angew. Wiss. Tech., 11, 298-302 {O ct., 1945) 
In German.— [Abstr. 1230 B (1946)].
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E LE C T R IC ITY  . M A G N E T ISM  . X-RAYS 
CHA RGED PA R TIC L E S 537/538 

537 : 536.413 : 548.7 see Abstr. 1391 
537 : 538 : 53.081.5 =  4 see Abstr. 1223 
537.122 : 538.3 1314

The size o f an  electron and the nature o f its mass. 
Howe, G . W . O . Wireless Engr, 23, 33-42 (Feb., 
1946).— The size o f  a  m oving electron is calculated 
on  the  assum ption th a t its apparen t m ass is due 
entirely  to  the  inertia  o f  the  associated m agnetic field. 
T he result is 1 -88 X  10~ H  cm  if  the electric charge is 
assum ed to  be confined to  the  surface o f  the  electron, 
and  2-256 X 1 0 ~ 13 if  it is assum ed to  be uniform ly 
distributed th roughout its volume.
537.13 : 530.145.1 see Abstr. 1232 
537.133 : 539.153.4 =  3 see Abstr. 1352
537.226.1 : 621.317.79 1315 

D ielectric-constant m eter. Alexander, F. C , Jr.
Electronics, 18, 116-19 (April, 1945).— [Abstr. 1130B
(1945)].
537.311.081.6 : 389.6 : 621.3.011.2 1316

S tability  o f double-walled manganin resistors. 
Thomas, J . L . J. Res. Nat. Bur. Stand., Wash., 36, 
107-11 {Jan., 1946).— [Abstr. 1017 B (1946)].
537.311.33 : 537.722 see Abstr. 1338
537.311.62 : 621.3.011.2.029.5 1317 

The electrical resistance o f iron wires and permalloy
strips a t radiofrequencies. Smith, A. W., Gregory, 
J. H „  and Lynn, J. T . J. Appl. Phys., 17, 33-6 
{Jan., 1946).—T he ra tio  o f  a.c. to  d.c. resistances has 
been m easured in the frequency range l-5 -6 -0 m c /s . 
Em pirical equations obtained are com pared w ith 
existing theoretical equations derived on  the assum p
tion  o f  constan t perm eability, and  from  them  values 
o f  the perm eability are calculated.
537.312.62 1318 

The occurrence of superconductivity in a collective
electron assembly. Band, W. Phys. Rev., 69, 41 
(Jan. 1 and 15, 1946).
537.312.62 : 530.162 : 536.48 see Abstr. 1309 
537.314:621.392.22:512.831 = 4  see Abstr. 1191, 1192 
537.523 : 535.33 =  82 1319

Spectroscopy of power discharges. Babushkin, A. 
Bull. Acad. Sci. USSR, Phys. Ser., 9 (No. 3) 247-9
(1945) In Russian.—T he light em ission and  spectral 
characteristics o f  a  capacito r discharge th rough  a 
narrow  glass o r  quartz  tube were studied. The 
characteristic behaviour o f  the  vapour can  be divided 
in to  two stages: a t  th e  m om ent o f  breakdow n, when 
a rup turing  wave and pressure im pulse are  produced, 
and in  th e  a rc  stage, when a  quasi-stationary gas 
efflux is observed. F rom  the ra tes o f  diffusion it is 
possible to  determ ine th e  pressure, tem perature and 
degree o f  ionization o f  the vapours in the  discharge 
canal- e. r. a.
537.523.2 1320 

Electrical properties of tungsten oxide films. Jones,
F . L. Nature, Lond., 157, 371-2 (March 23, 1946).—  
T he electron em ission o f  tungsten wires in various 
conditions was m easured by observation o f  the  time- 
lag o f  sparking under an  impulsive e.m .f. [see A bstr. 
2232 B (1943)] and  the thickness o f  oxide films deter
m ined fo r m axim um  emission.

537.525.5 1321 
Current density a t  the cathode spot o f the mercury

afc. Froom e, K . D . Nature, Lond., 157,446 (A pril6, 
1946).
537.526.6 : 621.314.65 : 621.385.18 =  4 1322 

M easuring arrangem ent for direct determination of
probe characteristics (voltage as function of current) 
for ionized vapour of a  mercury rectifier. L e r o y ,  L. 
Rev. Gen. Sleet., 52, 329-35 (Nov., 1943) In French.—  
[Abstr. 1162 B (1946)].
537.531 1323 

Auger transitions. H i r s h ,  F . R ., J r .  Phys. Rev.,
69 ,32  (Jan. 1 and 15, 1946).— [See A bstr. 1620 (1945)].
537.531 : 535.341 : 615.849.1 see Abstr. 1443
537.531.08 : 621.386.86 : 613.647 see Abstr. 1438
537.531.9 : 539.185.9 : 578.088.5 see Abstr. 1422
537.531.9 : 578.088.5 see Abstr. 1421
537.533.72 1324 

Applications o f metallic shadow-casting to  m icro
scopy. Williams, R . C ., and Wyckoff, R . W. G . 
J. Appl. Phys., 17, 23-33 (Jan., 1946).— [See A bstr. 
3038 (1945)]. A dvantages o f  the  use o f  shadow - 
casting are described, and an  estim ate is m ade o f  th e  
lower lim it o f  size o f  objects w hich should  be ob 
servable. Exam ples are given and  illustrations are 
show n o f  the  applications o f  this technique to  the 
electron m icrography o f  particles o f  m acrom olecular 
dim ensions, o f  replicas o f  such particles, an d  o f  surface 
replicas p repared  in  several ways..
537.533.73 : 621.385.833 1325 

Improvement o f resolution in electron diffraction
cam eras. H i l l i e r ,  J., a n d  B a k e r ,  R. F . J. Appl. 
Phys., 17, 12-22 (Jan., 1946).— [Abstr. 1171B 
(1946)].
537.533.8 : 621.385.4 1326 

Space charge and electron deflections in beam tetrode
theory-. R o d d a ,  S. Electronic Engng, 17, 541-5 
(June); 589-92 (July); 649-50, 652 (Aug., 1945).— 
[Abstr. 1163 B (1946)].
537.533.9 : 616.5.012.9 ree Abstr. 1447
537.534.74 : 539.185 =  3 1327

Anistropy of proton-neutron scattering and sym
m etrical meson theory-. Wentzel, G . Helv. Phys. 
Acta, 18 (No. 5) 430-46 (1945) In German.—The w ork 
outlined in  a  previous no te  [Abstr. 1352 (1946)] is 
developed in detail, a  calculation being m ade o f  the 
m atrix  elem ents arising in  the  H am ilton ian  function 
fo r the  two nucleon system. A  num erical exam ple is 
discussed and  th e  various po tential curves are draw n. 
T he results are  com pared with the  experim ental 
observations o f  A m aldi and o thers [Naturwiss, 30, 
582 (1942)]. l. s. g.
537.542 : 539.167.3.08 1328

Counters for use in nuclear spectroscopy. W ie d e n -  
b e c k ,  M . L. Rev. Sci. Instrum., 17, 35-8 (Jan.,
1946).— In  nuclear spectroscopy conversion electrons 
have been counted w ith energies as low  as 20 kV 
arising from  an excitation process having a  cross 
section o f  the  o rder o f  10- 3 4 cm2. T he special 
requirem ents o f  counters fo r such purposes are 
reviewed a n d  a  description is given o f  several self- 
quenching counters w hich have proved useful in a
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•study o f  nuclear spectra. A  sim ple an d  rap id  m ethod  
o f  filling these counters w ith the active gas is described.

537.543 : 621.385.83 1329
Combination of betatron and synchrotron for electron 

acceleration. P o l l a c k ,  H . C. Phys. Rev., 69, 125 
iFeb. 1 and 15, 1946).— [Abstr. 1167 B (1946)].

537.56.08 : 621.385.5 1330
U se of 6AK5 and 954 tubes in ionization chamber 

pulse amplifiers. Parsegian, V. L. Rev. Sci. Instrum., 
17, 39-40 (Jan., 1946).

537.585 : 621.385.832 1331
O rigin  o f ion bum  in cathode-rav tubes. L ie b m a n n ,

G .  Nature, Loud., 157, 228 (Feb. 23, 1946).— [Abstr. 
1169B (1946)].

537.591 1332 
Particu lar type of cosm ic-ray stars observed with a

photographic plate. T a m b u r in o ,  S. Phys. Rev., 69, 
35-6 (Jan. 1 and 15,1946).— M icroscopic exam ination 
o f  photographic plates w hich h ad  been exposed to 
cosm ic rays show ed the presence o f  “ stars”  due to 
cosm ic ray  disintegrations. Som e o f  them  showed 
a  dense track  w hich later divided in to  two less dense 
tracks. These are supposed to  be due to  the breaking 
up  o f  nuclear fragm ents em itted in th e  d isintegration 
processes initiated  by cosm ic rays, p ro tons o f  sm all 
energy being produced. In  o th er cases the  original 
track  is less dense th an  the  two tracks in to  w hich it 
sp lits . T he initial track  m ay here be  due to  a  sm all 
nuclear fragm ent o f  h igh energy, o r a  p ro ton , an d  the 
branching indicates an  elastic collision betw een the 
p ro to n  and  a  hydrogen nucleus in  the  gelatin. 
S tatistical fluctuations in th e  grain spacing m ay be the 
reason  fo r the  fact th a t som e o f  th e  tracks s ta rt at 
d istances o f  3 to  6 /i from  the  centre. a .  j .  m.

537.591 1333 
Soft component o f  cosmic radiation. C l a y ,  J.

Proc. Ned. Akad. Wet., 43 (No. 10) 1261-75 (1940).—  
A n  arrangem ent o f  5 counter systems was used to 
determ ine the  energy spectrum  o f  the soft com ponent 
o f  cosm ic rays, the  absorp tion  in Pb, Fe, Al, C, H 20 ,  
a n d  paraffin being m easured. T he absorption  o f  
paraffin is abnorm ally  high in  com parison w ith that 
o f  A l, C, and H 20 .  C  gives an  abnorm al decrease fo r 
th icker layers, which is explained by the  production 
o f  secondary electrons by m esons. T he angular 
d istribu tion  o f  the soft rad ia tion  is the sam e as for 
m esons between 0° and 60°, bu t fo r larger angles the 
percentage is greater and  a t nearly 90° it is 40%  o f  the 
to ta l num ber. a .  j .  m.

537.591.1 =  82 1334
Basic results o f the Pam irs expedition on cosmic 

rays. S k o b e l t s i n ,  D . Bull. Acad. Sci., USSR, 
Phys. Ser., 9 (No. 3) 250-8 (1945) In Russian.—  
O bservations were taken  a t an  a ltitude o f  3 860 m. 
A  quantitative evaluation was obtained fo r the 
num ber o f  heavy ionizing particles, p roducts o f  the 
nuclear processes arising from  cosm ic radiation. 
In  addition  to  p rotons, heavy secondary m esons are 
produced in the form  o f  strongly ionizing particles. 
A s a  result o f  new m ethods o f  observation, the  first 
curves a t high altitudes were obtained fo r the  dis
tribution, according to  m agnitude, o f  ionizing 
impulses produced by showers. e . r .  a .

537.591.1/.2 =  393 1335
Extensive showers o f mesons in cosmic radiation.

C l a y ,  J., a n d  S w ie r s ,  H . Versl. Ned. Akad. Wet. 
Afd. Natuurk., 53 (No. 6) 380-4 (1944) In Dutch.—  
M easurem ents were m ade o f  the  decrease in density 
o f  extensive electron and penetrating particle showers 
by m eans o f  fourfold coincidence recordings. T he 
ra tio  o f  the num bers o f these particles is constan t for 
distances o f  O '24-27-5 m. T he sam e ra tio  being 
found for a  20 cm  Pb protective shield it was con
cluded th a t the  penetrating particles were m esons. 
F o r  distances > 3  m  the  decrease o f  density with 
counter distance fell off according to the exponential 
law N x =  N0e - ° ' 04x (N0 is the density a t the shower 
centre). A  special amplifier was used, the circuit 
being - show n, which had  a  tim e constant o f 
2-5  x  10- 7sec.
537.591.3 1336 

Cosmic ray absorption underground. G e o r g e ,  E. P.
Nature, Lond., 157, 296 (March 9, 1946).
537.722 _ 1337

A modified Kelvin method for measuring contact 
potential differences. M e y e r h o f ,  W . E., a n d  M i l l e r ,  
P. H ., J r .  Rev. Sci. Instrum., 17,15-17 (Jan., 1946).—  
A  sim ple, rugged, and  reliable apparatus for the 
m easurem ent o f  con tact potential differences (CPD) 
by a  modified Kelvin m ethod is described. T he null 
circuit using a  6F5 as electrom eter tube has a  sensitivity 
o f  O '5 cm  deflection/m V o f  CPD /cm 2 sam ple area, 
which perm its the C PD  to  be determ ined to 0-01 V 
fo r sam ples w ith surface areas as sm all as 2 mm2. 
T he apparatus was developed for the study o f  surface 
characteristics o f  metals.
537.722:537.311.33 1338

A method for measuring effective contact e.m.f. 
between a  m etal and a  semi-conductor. S te p h e n s ,  
W. E ., S e r in ,  B., a n d  M e y e r h o f ,  W. E. Phys. Rev., 
69, 42 (Jan. 1 and 15, 1946).
538 : 537 : 53.081.5 =  4 see Abstr. 1223 
538.221 : 538.639 see Abstr. 1344
538.26 =  4  _ 1339

N ote on methods for calculating the flux in a  m agnetic 
circuit with air-gap under the action o f a  given m agneto
motive force. M a t h t e u ,  M . Bull. Soc. Franf. ¿ lect., 
1, 237-9 (April, 1941) In French.
538.3 : 537.122 see Abstr. 1314
538.32 1340

Reciprocal electric force. W a r b u r t o n ,  F. W. 
Phys. Rev., 69, 40 (Jan. 1 and  15, 1946).—T he force 
o f  one charge on  ano ther is derived from  an  assum ed 
potential energy expanded in a  power series o f  1/c, 
where c is the  speed o f  light, and  th e  relative velocity 
o f  the  charges. By a  suitable choice o f  constants, 
th e  form ula can be m ade to  yield th e  form ulae fo r the  
force due to  W eber, R iem ann, and  R itz. A pplica
tio n  is m ade to  the  change in  m agnetization o f  a  rod  
by the  passage o f  a  longitudinal curren t th rough  it.

V. C. A. F.
538.563 : 535.231 : 621.396.612.7 1341

On the method of resonance thermocouples used for 
the investigation o f complete radiation in the u ltra 
hertz band. G l a g o l e v a - A r k a d i e v a ,  A. A ., a n d  
S o k o l o v ,  N . A . C.R. Acad. Sci., URSS, 32 (No. 8) 
543-5(1941).— [Abstr. 1207 B (1946)].
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538.566:621.392.2  =  4  1342
Propagation of a disturbance in a  wave guide. 

C o t t e ,  M . C.R. Acad. Sci., Paris, 221, 538-40 
(Nov. 5, 1945) In French.— [Abstr. 1177 B (1946)]. 
538.567:621.396.611.4 1343

The transverse electric modes in coaxial cavities. 
K ir k m a n , R . A., a n d  K l in e ,  M . Proc. Inst. Radio 
Engrs, N. Y„ 3 4 ,14-17P (Jan., 1946).— [Abstr. 1203 B
(1946)].
538.639 : 538.221 1344

The magneto-resistance of high coercivity alloys. 
Bates, L. F . Proc. Phys. Soc., Land., 58, 153-64 
(March, 1946).— M easurem ents have been m ade o f 
the  change o f  resistance o f  ferrom agnetic alloys o f  
h igh  coercivity when exposed to  longitudinal and 
transverse m agnetic fields. T he changes in the cases 
o f  the perm anent m agnet m aterials alni, alnico (cast 
and sintered) and alcom ax I I  are in  m arked contrast 
to  those o f  pure ferrom agnetic m etals. T he results 
a re  discussed on  th e  basis o f  the  dom ain concept in  
ferrom agnetism .
538.691:621.384.6 =  4 1345

Non-linear resonance of a  rclativistic particle in the 
cyclotron. A n d r o n o v ,  A., a n d  G o r é l ik ,  G . C.R. 
Acad. Sci., Paris, 2 2 1 ,696-8 (Dec. 3,1945) In French.—  
A  study is m ade o f  the periodic m otion  th a t m ay 
be set up, a t least theoretically, in  view o f  the  energy 
loss by radiation  and  collision. A n  analysis is also 
m ade o f  the  stability  o f  the  m otion  by a  pertu rba tion  
m ethod  and the  condition  fo r stability  is found. The 
non-linearity  o f  the  m otion  is sim ilar to  th a t which 
exists betw een th e  flux and  the  current in a  solenoid 
possessing a  ferrom agnetic core. l .  s. G.

RA D IO A C TIV ITY  . A T O M S . M O L E C U L E S 539
539.13 : 535.338.4 see Abstr. 1291
539.13 : 541.183.02 see Abstr. 1383
539.13 : 541.55 : 621.3.012.8 : 621.316.313 1346 

E lectric circuit models for the vibration spectrum of
polyatomic molecules. K r o n ,  G . J. Chem. Phys., 14, 
19—31 (Jan.,. 1946),—Electrical circuits a re  developed 
to  determ ine th e  norm al frequencies and norm al 
m odes o f  vibration  o f  polyatom ic m olecules having 
a rb itrary  configurations. T he netw orks fo r each 
m olecule a re  set u p  w ithout equations from  physical 
considerations alone and  m ay be solved by an  a.c. 
netw ork analyser, by num erical m ethods, o r  by 
digital (punch card , etc.) calculating m achines. T he 
netw orks enable th e  resultant secular equations o f  the 
m olecule to  be  established by sim ple inspection. 
T he potential function  considered is e ither a  general 
quadratic  form  o f  the  displacem ents, o r it m ay 
correspond to  the  custom ary “ valence-force”  system  
employing stretching, bending, an d  tw isting o f  the  
valence bonds and angles. [See A bstr. 1347 (1946)].
539.13 : 541.55 : 621.3.012.8 : 621.316.313 1347 

Network analyzer tests o f equivalent circuits of
vibrating polyatomic molecules. C a r t e r ,  G . K ., a n d  
K r o n ,  G . J. Chem. Phys., 14, 32-4 (Jan., 1946).—  
T o  illustrate  the  use o f  the  equivalent circuits fo r 
v ibrating  polyatom ic m olecules [see A bstr. 1346
(1946)], netw ork-analyser tests o f  circuits are 
described fo r three  successively m ore com plicated 
m olecules. T he first is the  sym m etrical linear C 0 2

m olecule; the  second is th e  unsym m etrical linear COS 
m olecule; an d  the  th ird  is the  unsym m etrical n o n 
linear C H 3C H 2O H  molecule. In  each case, sta rtin g  
from  given constan ts o f  the  m olecular structure, the 
norm al frequencies and m odes arc m easured bÿ m eans 
o f  the  equivalent circuit. I t  is show n th a t fo r these  
cases the  analyser m easurem ents agree satisfactorily 
w ith the know n norm al-frequency characteristics.
539.132 : 535.338.4 see Abstr. 1292
539.132 : 535.338.42 1348 

The vibration-rotation energies o f polyatomic mole
cules. n .  Accidental degeneracies. N ie l s e n ,  H . H . 
Phys. Rev., 68, 181-91 (Sept. 1 and  15, 1945).—T he 
1st- and  2nd-order corrections to the v ib ration -ro ta tion  
energies o f  polyatom ic m olecules a re  dealt w ith  in  
instances where two o r  m ore  v ibration  frequencies are  
accidentally  degenerate. T he m ethod  o f  the  con tact 
transform ation  em ployed in  P art I  [Abstr. 831, 1851
(1942)] is  extended and  m ade applicable to  th e  tw o 
types o f  first-order resonance in teractions, i.e. the  
Ferm i-D ennison  type and  th e  C oriolis type. T he 
com ponents o f  the  energy m atrix  a re  evaluated in  
general, and  exam ples a re  considered to  dem onstrate 
how  the actual energies m ay be evaluated.
539.152.1 : 530.145.6 1349 

The binding energies of the lightest atom ic nuclei
with an  application of the theory of integral equations 
to  the eigenvalue problems. S v a r t h o l m ,  N .  Univ. 
Lund (Thesis Phys. Inst.) 86 pp. (1945).—T he nuclear 
2-body problem  is form ulated in m om entum  space 
and  the resulting integral equation  is solved by a  
variation-itération  m ethod. T he ground sta te  o f  a
2-body system (e.g. deuteron) w ith an  e rro r function 
potential is studied. T he force constan t is calculated, 
and  the  asym ptotic properties o f  th e  eigenfunctions 
are  exam ined. T he speed o f  convergence is com 
pared  w ith th a t o f  th e  variational m ethod. T his w ork  
is generalized to  apply to  m any-body problem s. 
T he ground-states o f  th e  nuclei H 3, H e3 and  H e4 are 
exam ined, th e  erro r function poten tial being again 
taken. C alculations are m ade o f  the  force constan t 
fo r the  triton , the C oulom b energy o f  H e3, the  ground 
sta te  o f  the a-particle, and  the  ro le  o f  exchange forces 
in 3- and 4-body problem s is discussed. T he Y ukaw a 
potential is next taken  an d  the  2-body problem  is first 
solved. T his is a  basis fo r th e  study o f  th e  ground 
states o f  H 3 and H e4. T he results are discussed and 
com pared w ith those o f  earlier investigations. T he 
m ethods o f  th e  thesis are  based o n  th e  fact th a t 
approxim ate wave functions w ith sim ple analytical 
expressions m ay be constructed  m ore easily in  
m om entum  space than  in co-ordinate space, l .  s . g .

539.152.1 =  4 1350 
The principles o f nuclear physics. Bloch, L . Rev.

Gén. Élect., 55, 31-5 (Jan., 1946) In French.—A n 
account o f  curren t nuclear theories w hich, it is argued, 
ten d  to  develop along lines following closely classical 
electrom agnetism . W hereas th e  interaction between 
light corpuscles (electrons) in electrodynam ics is 
transm itted  by electrom agnetic waves (light photons), 
in nuclear theories th e  nuclear in teraction  between 
heavy particles (protons, neutrons) is also supposed 
transm itted  by a  M axwellian type o f  waves consisting 
o f  heavy photons (m esons), present in  cosm ic rad ia
tion . I t  is poin ted  ou t th a t these theories are neces- 
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sarily provisional and that they involve at present a 
number of serious difficulties. v. c. a. f.
539.152.2 1351 

Resonance absorption by nuclear m agnetic moments
in a  solid. P u r c e l l ,  E . M ., T o r re y , H . C ., a n d  
P o u n d , R . V. Phys. Rev., 69, 37-8 (Jan. 1 and 15,
1946).—T ransitions betw een energy levels correspond
ing to  different orientations o f  p ro to n  spin  in  a  
constan t m agnetic field have been observed by 
m easuring the  absorp tion  o f  radio-frequency energy 
in  so lid  paraffin. A  resonan t cavity w ith  a  resonance 
frequency o f  approxim ately 29-8 M c/s was placed in 
a  strong m agnetic field, the  inductive p a rt o f  th e  cavity 
being filled w ith paraffin. Pow er was in troduced into 
th e  cavity and  the  ou tpu t balanced ou t so th a t only 
changes were recorded on the  detecting instrum ent. 
O n  varying th e  m agnetic field a  very sharp  resonance 
absorp tion  was observed a t a  field o f  7 100 oersted, 
giving a  value o f  2-75 nuclear m agnetons fo r the 
m agnetic m om ent o f  the  p roton, in  good agreem ent 
w ith the  accepted value. T he relaxation  tim e was less 
th an  1 m in, thus being several hundred  tim es sm aller 
th an  w ould be deduced from  th e  type o f  spin-lattice 
coupling suggested by W aller. w . e. d .
539.153 : 523.87 see Abstr. 1220
539.153.4 : 537.133 =  3 1352

A problem on the theory of the deuteron. B le u le r ,  
K . Helv. Phys. Acta, 17 (No. 6) 405-8 (1944) In 
German.—A  continuation  o f  previous papers [Abstr. 
986 (1946)]. C erta in  m atrix  elem ents are now  
calculated and  used in a  discussion o f  th e  5-potential 
curves J = 1 , K  =  0 ( 3S ) and J  =  0, R = 1  OS), and 
th e  3P-curve, J = K =  1 and  the tP-curve, J  — 
K  =  0. l .  s. G.
539.155.2 1353 

A mass-spectrographic study of the isotopes of
silicon. N ey, E. P., a n d  M cQ ueen , J . H . Phys. 
Rev., 69,4 1  (Jan. 1 and  15, 1946).
539.155.2 : 521.042 1354 

O n  the frequency of even and odd atom ic nuclei.
C h e rd y n ze v , V. V. C.R. Acad. Sci., URSS, 33 
(No. 1) 22-3 (1941).—A n expression fo r the  logarithm s 
o f  th e  relative frequencies o f  the  elem ents is given, 
and  is applied to  the  determ ination o f  the relative 
frequencies o f  even and  odd nuclei in  the cosmos, 
on  th e  liquid d rop  theory o f  atom ic structure. There 
is satisfactory agreem ent betw een calculated and 
experim ental values. a . j. m.
539.16 : 539.185 see Abstr. 1365
539.16 : 612.663.53 see Abstr. 1428
539.16 : 615.849.7 see Abstr. 1444
539.16.08 : 614.72 see Abstr. 1440
539.163.2 1355 

The y -rays o f radium D . Tsien, S. T . Phys. Rev.,
69, 38 (Jan. 1 and 15,1946).
539.163.2 1356 

Fine structure o f the a -rays from protactinium.
Tsien, S. T ., B a c h e le t ,  M ., a n d  B ouissieres, G . 
Phys. Rev., 69, 39 (Jan. 1 and 15, 1946).

539.166.75 =  4 1357
O n the absorption o f the y-radiation  emitted by the 

U X  complex, da Silveira, M . Portugaliae Physica,

1 (No. 4) 175-7 (1945) In French.—T he experim ents 
o f  an  earlier paper [Abstr. 1951 (1945)] on  the  
absorption  o f  y-rays em itted by uran ium  and  its 
im m ediate products have been repeated  w ith a  source 
o f  U X  and its products. M ass absorp tion  coefficients 
m easured in Pb and A1 were found to  be  0 • 085 cm2/gm  
and  0-064 cm2/gm  respectively, giving a  wavelength 
o f  15 X -units which is in good agreem ent w ith  the 
m agnetic deflection m easurem ents on  the  recoil 
electrons. I t  is suggested th a t th e  discord betw een 
th e  absorp tion  m easurem ents o f  previous experi
m enters and  their disagreem ent w ith electron recoil 
m easurem ents can be accounted for by the  failure to 
allow  fo r the presence o f  neutrons in  th e  absorption  
experim ents [see A bstr. 1116 (1946)]. vv. e. d .

539.167.3 1358 
Radiation from active nitrogen. S iegbahn , K .,

a n d  S la tis ,  H . Ark. M at. Astr. Fys., 32 A (No. 3) 
Paper 9, 32 pp. (1945).—T he half-life (/) o f  13N, 
determ ined by m eans o f  a  G eiger-M iiller counter and 
an  electrom eter, is 10-13 ±  0-10 m in. Form ulae are 
given for th e  determ ination o f  t and th e  resolving 
power o f  th e  counter directly from  the disintegration 
curve, and fo r th e  calculation o f  t from  electrom eter 
experim ents. A  lock device fo r transferring th e  
sam ple in to  the  /1-spectrograph w ithout allowing a ir 
to  en ter is described. T he /3-spectrum o f  has 
been investigated. T he m axim um  lim it is 1-24 dfc 
0 -0 2 eM V . T he use o f  th e  pho to- and  C om pton- 
effects to  obtain  y-lines by m eans o f /3-spectrography 
is discussed. In  th e  case o f  13N  no o ther y-lines exist 
ap a rt from  the  annihilation  y-radiation , the  energy o f  
w hich is 0-515 ±  0-010 eM V. A  sim ple form ula is 
given fo r the  effect o f  the  C oulom b field o f  the  nucleus 
on  th e  energy distribution. T he Ferm i diagram  is 
curved, bu t i t  is show n th a t complexity o f  th e  /?- 
spectrum  is very im probable. A  form ula which gives 
a  straight line fo r the Ferm i diagram  is proposed. 
I t  m ay be used fo r the  analysis o f  com plex spectra.

a . J. M.

539.167.3 1359 
Activity o f N 16 and H e 6. Sommers, H . S., J r ., a n d

S h e r r ,  R . Phys. Rev., 69, 21-30 (Jan. 1 and 15,
1946).—A n  in terrupted  flow m ethod o f  hand ling  
sh o rt lived gases is described. By use o f  the  m ethod, 
pure  N 16 and pure H e6 are readily produced. G eiger 
counter m easurem ents on  th e  N 16 give a  period  o f
7-3 ± 0 - 3  sec. Presence o f  y-rays having energy 
greater th an  5 eM V is dem onstra ted  w ith a  cloud 
cham ber and absorption  m easurem ents. A  low er 
lim it to  the  end po in t o f  the  N 16 spectrum  is derived 
from  absorp tion  curves, and an  upper lim it fixed by 
excitation m easurem ents. By tak ing  in to  account the 
barrier o f  N 16 against em ission o f  a  p ro ton , a n d  
excluding the  electron self-energy, th e  m axim um  
electron energy o f  the decay m ay be se t a t  10 ±  
0-5  eM V. T he electron absorp tion  curves show  th e  
j3-spectrum to  be com plex w ith a  softer com ponent 
having an  end p o in t a t approxim ately 4  eM V  corre
sponding -to decay to  a n  excited sta te  o f  O 16 in the  
region o f  6 eM V. T he H e6 period found  is 0-85 ±
0-05 sec, and  its end  po in t 3-5 ± 0 - 6  eM V, in 
agreem ent w ith Bjerge and  B rostrum .

539.167.3 : 615.849.7 =  3 see Abstr. 1445 
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539.167.3 : 620.179 1360 
Autoradiographic detection of aluminium. Stephens,

W . E., and Lewis, M . N . Phys. Rev., 69, 43 (Jan. 1 
and  15, 1946).—The distribution o f  A1 in  silicon slabs 
p repared for the m anufacture o f  crystal detectors can 
be observed by exposing to  fast neutrons, an d  placing 
o n  an  X -ray film fo r several h o u rs . T he active isotope 
is N a24. F resh ly 'g round  Si slabs affect the film by a 
chem ical action producing H 2O2; th is effect [see 
A bstr. 908 (1898)] was observed w ith M g, Cd, Zn, 
N i and Al.
539.167.3.08 : 537.542 see Abstr. 1328 
539.172 1361

Discovery o f elements 95 and 96 and the chemical 
properties o f the transuranic elements. Seaborg, G . T. 
Industr. Engng Client. (News Edit.) 2085, 2190 (1945). 
Nature, Lond., 157, 307-8 (March 9, 1946).—The 
elem ents were p repared  by bom barding U238 and 
Pu239 w ith 40 cM V a  particles, and chem ical studies 
m ade by tracer technique. T he elem ents from  
actin ium  (89) upw ards have “ rare-earth” sim ilarity, 
and  it is suggested that, beginning w ith Th, the 5 /  
shells a re  being filled ra ther th an  the  6d. Pu239 has 
been studied (half-life 24000 years) and an  a-em itting  
N p237 also (half-life 2-25 m illion years, produced 
by a side reaction  in carbon piles). The presence o f 
sm all quantities o f  P u  (1 in 1014) in  pitch-blcnde has 
been dem onstrated.
539.172.3 : 523.877 1362 

O n the nuclear photo-effect. Wataghin, G .
Rhys. Rev., 69, 33-4 (Jan. 1 and 15, 1946).—The 
nuclear photo-effect assum es a  great im portance a t 
tem peratures o f  1010—1011 degrees producing a  high 
n eu tron  density, which in tu rn  produces a  large 
num ber o f  ± f i  disintegrations. O n the  basis o f  
P lanck’s form ula and  know n photo-effect thresholds, 
th e  m ean life o f  a  nucleus is estim ated a t  3-30 X 
1 0 ~ 5 sec a t 2 '4  X 1010 degrees. T he consequences 
o f  this are briefly discussed.
539.172.3 =  3 1363 

A new activity induced in cerium and neodymium by
the nuclear photo effect. Huber, O., Ldenhard, O., 
and Waffler, H . Helv. Phys. Acta, 17 (No. 4) 251
(1944) In German.— U pon exposure to  Li y-radiation 
o f  17 eM V, Cc and N d  show ed activities o f  half-lives
1-1 ± 0 - 1  m in and  1-6 ± 0 - 3  hours respectively. 
The nuclear processes involved are discussed briefly.

L . s. G .
539.18 1364

A  theory o f the low mass neutral mesotron. 
Kjkuchi, C. Phys. Rev., 69, 125 (Feb. 1 and 15,
1946).— [See A bstr. 206 (1943), 1848, 1966 (1945)].
539.185 : 530.145.63 =  3 see Abstr. 1233
539.185 : 537.534.74 =  3 see Abstr. 1327
539.185 : 539.16 1365 

The bcta-activity of the neutron. Sundarachar,
C . K . Nature, Lond., 157, 268 (March 2, 1946).—  
In  experim ents on  th e  scattering o f  neu trons in 
deuterium  [Abstr. 854 (1942)] ab o u t 1 in 20 o f  the 
observed recoils appeared  to  have energy m uch  in 
excess o f  the  incident-neutron energy. These may 
have been associated w ith the radio-activity o f  the 
neutron [see A bstr. 3072 (1946)],
539.185.9 : 537.531.9 : 578.088.5 see Abstr. 1422

STR U C T U R E  O F  SO L ID S  539.2
539.214 1366 

A definition o f plasticity. Bosworth, R . C. L.
Nature, Lond., 157, 447 (April 6, 1946).

539.214 : 551.578.4 =  3 see Abstr. 1414

539.26 : 539.4.016.2 : 548.73 see Abstr. 1396

E L A S T IC IT Y . ST R E N G T H  . R H E O L O G Y  539.3/.8

539.31 1367 
O n «the proportion of crystalline and amorphous

components in stretched vulcanized rubber. Wild- 
schut, A. J. J. Appl. Phys., 17, 51-60 (Jan., 1946).— 
D eterm inations o f  the tension-tem perature relation o f 
stretched vulcanized rubber can  provide us w ith da ta  
abou t the  p roportion  o f  crystalline and  am orphous 
com ponents. The am ount o f  crystalline m aterial 
appears to be 30-32% a t 600% elongation and  a t 
20°c. A n expression is derived relating percentage 
crystalline m aterial and  tem perature. The results are 
in  close agreem ent to  those  o f  X-ray m easurem ents 
carried ou t by G oppel bu t diverge largely from  those 
obtained by Field. T he cause o f  th is difference is n o t 
yet quite clear. Stretched vulcanized rubber consists 
o f  a  predom inating am orphous phase w ith crystallites 
em bedded in  it. On stretching o rien tation  occurs and 
a  system atical addition  o f  secondary valency forces is 
possible. This is the  m ain cause o f  th e  existence o f  a  
certain  tensile strength. Crystallization, though 
im portan t as an  indication on orientation , is m ore or 
less an  incidental phenom enon. T he distance function 
o f  the secondary forces m ay be o f  equal im portance 
w ith the orientation.
539.312 1368

E lastic lim it for dynamic loading. Bargmann, V., 
and Ludloff, H . F . J. Appl. Phys., 17, 63 (Jan.,
1946).—In  the  case o f  transversal im pact o f  a  m ass, 
striking upon  the  centre o f  a  sim ply supported  beam , 
there arc definite theoretical indications th a t the  elastic 
lim it is determ ined by a  critical im pulse, ¡¿F(t{)dti, 
where F(r) is the  con tact force between striking m ass 
and  beam . F(t) itself as well as local stresses m ay 
fo r sh o rt instants rise fa r beyond values th a t are 
permissible in  static loading. A  rigorous m ethod is 
here  w orked ou t fo r the  experim ental determ ination  
ofF(/)-curves from  tim e records o f  the centre deflection 
o f  a  beam  under im pact loading.
539.32:621.315.1.056 =  4 1369

Coefficient o f  elasticity o f conductors used for over
head transmission lines. Carpentier, H . Rev. Gen. 
Fleet., 50, 405-10 (Dec., 1941) In French.— [Abstr. 
1065 B (1946)].
539.32 : 674 : 620.175.22 : 620.172.225 =  3 1370 

E lasticity  and shear moduli o f plywood. Brunner,
H . Schweiz. Arch, angew. Wiss: Tech., 11, 344-52 
(Nov., 1945) In German.— [Abstr. 997 B (1946)].

539.37 1371
Problems in non-elastic deform ation of metals.

Zener, C ., and Hollomon, J. H . J. Appl. Phys., 
17, 69-82 (Feb., 1946).— A n understanding o f  non
elastic deform ation  w ould be enhanced by research 
upon th e  following topics: (1) T he anelasticity
associated w ith the  viscous behaviour o f  grain
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boundaries and  th e  tem porary  viscous behaviour o f  
slip  bands. (2) T he m echanics o f  the initiation and 
grow th o f  tw in bands. (3) T he m echanics o f  the 
in itiation  and  grow th o f  slip bands, including the drop 
in  resistance to  deform ation  which accom panies the 
in itial slip bands. (4) T he m echanics o f  th e  segrega
tion  o f  so lu te  atom s in  solid  solution, such as o f  C 
and  N  in  Fe. (5) T he conditions under w hich strain  
hardening is n o t rem oved by recovery o r  by re
crystallization, and hence under w hich a  m echanical 
equation  o f  sta te  exists, i.e. under w hich a  relation 
exists betw een stra in  ra te , strain , stress, and  tem 
perature. (6) V ariation  o f  th e  heat o f  activation for 
plastic stra in  ra te  upo n  stress and  upo n  the  m icro
structure. (7) A nisotropy in troduced by deform ation. 
539.374 1372

M ethods of representing the properties o f visco-elastic 
m aterials. A l f r e y ,  T . Quart. Appl. M ath., 3, 
143-50 {July, 1945).—A  differential equation , E, is 
given which describes th e  m echanical behaviour o f  a 
visco-elastic m aterial in  pure  shear. This behaviour is 
also  expressed in  term s o f  a  m echanical analogue or 
m odel consisting o f  springs and  dashpots. Two 
typical m odels a re  show n, consisting respectively o f  
V oigt elem ents in  series and  M axwell elem ents in 
parallel. M ethods are  given fo r changing readily 
fro m  one m ethod  o f  description to  the  other; namely, 
given th e  constan ts in  E  the  constants o f  th e  equivalent 
Voigt o r M axwell m odel are found, and  conversely.

l. s. G.
539.4.013.3 : 539.56 1373

N otch brittleness and the strength o f metals. 
O ro w a n , E. Trans. Instil Engrs Sliipb. Scot., 89, 165— 
204 (Jan.); 205-15 {Feb., 1946).— M etals fail in  four 
ways: brittle  fracture, ductile fracture (fibrous), ductile 
fracture  (shear), and  treacle-type rupture. T he first 
tw o are  those upon  which m ost w ork has been done. 
Sim ple derivations are given o f  the  relations that
(1) the  theoretical strength  o f  a  m aterial is ~  V  {Eccja)
(2) on the  Griffiths’ crack theory  the actual strength 
is ~  (Ex/c), where E  is Y oung’s m odulus, a  is the 
surface energy, a  is the  interatom ic distance, and c is 
th e  length  o f  the  m ost dangerous crack. These re la
tions give a n  adequate  picture o f  brittle  fracture, and 
o f  the  increase in streng th  when tension in  the surface 
layers is avoided. D uctile  m aterials yield by plastic 
deform ation  before the  brittle  strength  is reached, 
and a t least two conditions have to  be satisfied: the

shear strain  energy m ust exceed a critical value, and  
a crack m ust sta rt. I f  extensive p lastic deform ation 
is avoided, e.g. by th e  use o f  a  test piece with a  fine 
circum ferential saw  cut, the  tension  in the core can 
be raised  to abou t three  tim es th a t possible in  an  
unnotched test piece, and brittle fracture m ay occur 
in ordinarily ductile m aterials (“ notch brittleness”). 
T he condition for no tch  brittleness is therefore th a t 
the  brittle  strength should be between one and  three 
tim es the  plastic yield stress. In  general notch-brittle  
substances arc also low -tem perature brittle. O ther 
phenom ena o f  fracture are discussed in a  less 
quantitative way. a. j . c . w.
539.4.016.2 : 539.26 : 548.73 see Abstr. 1396
539.42 1374

Problems in fracture o f metals. H o llo m o n , J. H ., 
a n d  Z en e r, C. J. Appl. Phys., 17, 82-90 {Feb.,
1946).—A n understanding o f  fracture would be 
enhanced by research upon the  following topics: 
(1) T h e  efTects o f  the following variables on  the virtual 
fracture stress: {a) S train; (b)  strain  ra te ; (c) tem 
perature; (d) stress distribution; (e) structure; 
( / )  m echanical history (i.e. fatigue). (2) A  com pari
son o f  the  fracture characteristics o f  m etallic crystals 
w ith those o f  non-m etallic crystals, such as rocksalt.
(3) T he hindrances o f  plastic deform ation by sharp  
stress gradients. (4) T he in troduction  o f  stress 
concentration by: {a) Non-m etallic inclusions;
(6) precipitates; (c) slip bands; {d) tw in bands; 
{e) grain  boundary  deform ation. (5) The effect o f  
reversal o f  stresses upon the  properties o f  slip bands.
539.431.4 : 620.178.322.4 1375

Dam ping capacity and the fatigue of metals. H an - 
s to c k , R . F ., a n d  M u r r a y ,  A. J. Inst. M et., 72, 
97-132 {Feb., 1946). Engineering, 161, 358-60 
{April 12); 381-3 {April 19, 1946).— [Abstr. 1000 B
(1946)].
539.56 : 539.4.013.3 see Abstr. 1373
539.62 1376

Radioactive tracers in the study of friction and 
lubrication. G re g o ry , J . N . Nature, Lond., 157, 
443-4 {April 6, 1946).—A  lead slider containing 
radioactive isotope transfers m etal to  a  lubricated or 
unlubricated m etal plate, and  the  am ount and 
d istribution  can be determ ined from  “ au to-rad io
graphs” o f  the p late obtained by placing it  in contact 
with a  photographic p late [see A bstr. 2262 (1944)].

PHYSICAL CHEMISTRY 541
E L E C T R O C H E M IST R Y  541.13

541.13 1377
The polarography o f uranium. I. Reduction in 

m oderately acid solutions. Polarographic determ ina
tion of uranium. H a r r is ,  W . E ., and Kolthoff,
I. M . J. Amer. Chem. Soc., 67, 1484-90 {Sept.,
1945).—A  polarogram  o f  uranyl chloride in  0 -0 1 - 
0-2m H C 1 shows two distinct reduction waves, the 
first corresponding w ith the  reduction o f  U 6+  to  
U 5+ and  the second w ith U 5+  to  U 3+ . T he equation  
o f  th e  first polarographic wave corresponds w ith an  
electron transfer o f  one and  th e  second w ith an  
irreversible reduction. T h e  first half-wave potential 
in  0 - 0 1 0 - In HC1 is - 0 - 1 8 V ;  th is value is inde-

pendent o f  [U O j'] and is scarcely affected by the  
acidity o f  the  so lu tion  o r the  [KCi]. T he half-wave 
potential o f  the second wave is —0 -9 2 V  and  it is 
independent o f  th e  [U] and  [HC1] in the  solution. 
This independence o f  acidity o f  bo th  half-wave 
potentials indicates th a t hydrogen ions a re  no t 
involved in the  electrode reactions, an d  a n  explanation 
o f  th is fact has been advanced. T he diffusion 
coefficient o f  th e  U O f  ion a t 25°c is calculated to  be 
0-62  X 10- 5  cm 2 sec- 1  corresponding w ith a  
m obility o f  th e  U O j- ion o f  46-5 o h m - 1  sec2. 
U ranous u ran ium  in  0 - I n HGI gives one wave 
corresponding w ith the reduction  o f U ' '"  to  U " '  and  
the  half-wave potential is equal to  th a t fo r the  second
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uranyl wave. The diffusion current is p roportional 
to  the uranyl ion concentration in a range between 
5 x  10-4 and  4  x  10- 3 m when the  first diffusion 
curren t is m easured a t — 0-5  V in 0 -0 1 -0 -In HCI. 
U se is m ade o f  the catalytic effect o f  uran ium  on  the 
polarographic reduction  o f  n itra te . A n  empirical 
p rocedure has been developed fo r polarographic 
determ ination in  a  concen tra tion  range between 
2  x  10~7 and  3 X 10~5 m. w. r. a.
541.13 ’ 1378

Electrochem istry o f uranium. H e a l ,  H . G . Nature,
Lond., 157,225 {Feb. 23,1946).—R esults confirm ing in 
general those o f  A bstr. 1377 (1946).
541.132.3 : 620.197.3 1379

Application o f equilibrium p H  to recirculating 
cooling w ater systems. Emerson, A. G . D . J. Soc. 
Client. Ind., 64, 335-9 {Dec., 1945).— [Abstr. 1004 B
(1946)].
541.138.2 : 620.193.7 1380

H ydrogen overvoltage as a  factor in the corrosion of 
metallic couples. Hoar, T. P. Nature, Lond., 157, 
408-9 {March 30, 1946).— [See A bstr. 202 (1946)].
541.14 : 612.843.5 see Abstr. 1431
541.14 : 612.843.6 see Abstr. 1433

C O L L O ID S . A D SO R P T IO N  541.18
541.18 : 535.434 1381 

Opalescence of silicic acid gels. Copisarow, A . C.,
and Copisarow, M . J. Amer. Chem. Soc., 67, 
1915-16 {Nov., 1945).—T he sim pler basic silicic acid 
gels, differing in  intensity o f  opalescence an d  in  pH  
value betw een 8-0 and  11*0, are  autom atically  
reproduced as a  rhythm ic series under th e  conditions 
o f  th e  Liesegang phenom enon. T he synthesis o f  the 
opalescent, opaque, and  clear polysilicic acid gels is 
significant as a  possible basis fo r th e  form ation  o f  
opalite and hyalite. w . r. a.
541.18 : 535.434 1382 

Observations on the angular scattering o f ligh t by
sulphur sols. La M e r, V. K ., and Johnson, I. 
J. Amer. Chem. Soc., 67, 2055-6 {Nov., 1945).—The 
colours show n by  S sols p repared  from  very dilute 
solutions (approx. 0-001m) o f  N a2S20 3 and  H 2S 0 4 
are  sharper in  definition and  p u re r th an  those  ob
tained previously by  R ay  [Abstr. 1122 (1922)]. 
T his indicates m ore uniform  particle  size. A lthough 
m any bands o f  co lour are  exhibited sols a re  charac
terized m ost easily by the  bands o f  reddish hue a n d  the 
angular position  and  num ber o f  such bands, called

“orders,” are related theoretically to the size of the 
S particles. w. r. a.
541.183.02 : 539.13 1383

Insoluble monolayers a t the a ir-w ater and oil-w ater 
interfaces. Alexander, A . E. Rep. Phys. Soc. 
Progr. Phys., 9, 158-76 (1942-3).—T he experim ental 
technique in  investigating m onolayers is outlined 
and  the determ ination o f  m olecular structure  from  
m onolayer m easurem ents is discussed. A pplications 
are  described o f  insoluble m onolayers to  certain  
problem s o f  adsorbed films—the “ surface ageing” 
phenom enon, the  G ibbs adsorp tion  equation, and the 
structure o f  surfaces o f  solutions. A n extensive 
bibliography is given o f  w ork published during the  
past ten years. l. s. o .
541.24 : 535.435 see Abstr. 1299
541.54 : 548.3 see Abstr. 1390
541.55 : 621.3.012.8 : 621.316.313 :

539.13 see Abstr. 1346, 1347

C H E M IC A L  PR O C E S SE S 
5 4 2 : 66.01/.09

A PPA R A TU S 542 
1384

U nit operations review. Industr. Engng Chem., 38, 
4-28 {Jan. 16, 1946).—A  set o f  papers giving résum és 
o f  recent progress [see A bstr. 1231 B (1946)].
542.231.8 : 533.5 see Abstr. 1248
542.7 1385

A constant-volumc pump for circulating gases. 
Puddington, I. E . Industr. Engng Chem. {Analyt. 
Edit.) 17, 529 {Sept., 1945).

C H E M IC A L  AN ALYSIS 543/545
545.828 1386 

Spectrocheraical analysis o f  lead base metals.
D ull, B. B., and Hibbert, L. J. J. Opt. Soc. Amer., 
36, 53-6 {Jan., 1946).—U sing a  flat surface sparking 
technique, working curves have been draw n to  cover 
Sn from  4-10%  and  Sb from  10-20%. T he reliability 
o f  this m ethod is sufficient fo r rou tine  control.
545.828 : 535.33.03 1387 

A combination arc-spark  source for magnesium
analysis. Caldecourt, V. J., and Saunderson, J. L. 
J. Opt. Soc. Amer., 36, 99-102 {Feb., 1946).
545.828 : 576.8.093.3 1388 

Spectrographic determination of calcium in m icro
biological culture media. Eastmond, E. J. J. Opt. 
Soc. Amer., 36, 57-60 {Jan., 1946).

CRYSTALLOGRAPHY 548
548 : 535.333-15 : 535.375.5 see Abstr. 1295
548.19 : 548.73 : 535.32 1389

Physical methods for the identification o f m aterials. 
Porter, M . W ., and Spiller, R . C .; Henry, N . F . M .; 
Bannister, F . A .; Bunn, C. W . J. Sci. Instrum., 23, 
34-8 {Feb., 1946). Nature, Lond., 157, 234-6 {Feb. 23,
1946).— A  report o f  a  jo in t m eeting o f  the  X -ray 
Analysis G roup  an d  th e  M idland B ranch o f  the  
Institu te  o f  Physics. F o u r papers were presented.

(1) Morphological Methods. B arker has given 
rules by w hich it is possible to  choose crystal axes

unam biguously from  goniom etric m easurem ents. 
T he ch ie f criterion  is th a t faces should  have sim ple 
indices, i.e. those consisting o f  l ’s and 0’s only. 
W ith the  o rientation  and sym m etry fixed a few (in 
favourable cases one) interfacial angles a re  sufficient 
to  identify any crystal n o t o f  the cubic system . A  
two-circle goniom eter is convenient. A n  index that 
will m ake th e  m ethod practicable is in  course o f  
preparation , and  it  is intended to  include all non- 
cubic substances in G ro th ’s Chemisette K rysta llo- 
graphie.
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(2) Optical Methods. Optical m ethods are  useful 
fo r crystals w ithout well-developed faces, o r  to o  sm all

■ to  be m easured conveniently. R efractive indices 
a re  the  m ost frequently useful determ inative charac
ters, b u t extinction angles can also be used.

(3) X-ray Methods. Single-crystal photographs are 
o f  use in identifying m aterials th a t a re  available only 
in  very sm all am ounts, o r w ould be d istorted  by 
powdering, o r  too  com plex fo r easy identificatiqn from  
pow der photographs. T hey have also been used for 
so rting  ou t grains from  a  m ixture till enough o f  each 
com ponent is available fo r chem ical analysis. T he 
pow der-photograph m ethod has, however, been 
developed further, and indexes are  available fo r its 
system atic use. T he largest is th a t published by the 
A .S.T .M ., containing cards fo r over 2 500 m aterials 
a rranged  according to  the  spacings o f  th e  three 
strongest lines.

(4) Identification Problems o f  an Industrial Chemical 
Laboratory. T he relative m erits o f  the  m ethods and  
certa in  points o f  technique are discussed. A  sub
sidiary index, arranged according to  th e  innerm ost 
line, is found  to  be  a  valuable supplem ent to  the  
A .S.T .M . index o f  X -ray pow der patterns.

E ach paper was follow ed by a  discussion. I t  was 
generally agreed th a t th e  m orphological m ethod is 
best suited  to  organic crystals an d  th e  X -ray to 
inorganic, w ith optical m ethods supplem enting both .

a. j. c. w.
548.3 : 541.54 1390

High-tem perature crystal chemistry o f AmBX„ 
compounds wjth particular reference to calcium 
orthosilicate. Bredig, M . A . J. Phys. Chem., 49, 
537-53 (Nov., 1945).—The high-tem perature form s a  
(stable above ab o u t 1 550°c) and  a' (stable 1 420°- 
1 550°c) o f  Ca2S i04 are p robably  isom orphous with 
th e  a  and  /? form s o f  K 2S 0 4, so th a t the  oxygen 
co-ordination  o f  the  C a  io n  is 9-10. In  low- 
tem perature (•/) C a2S i04 the  co-ordination is 6. The 
co-ord ination  num ber thus decreases w ith tem 
perature, and  th e  m edium -tem perature form  /S is 
p robably, in  th e  absence o f  any direct evidence,
8-co-ordinated. T he com parative ease o f  hydration  
o f  /?-Ca2S i04 m ay be due to  an  a ttem pt to  decrease 
th e  C a  co-ordination , in  con trast to  the  theory o f  
B randenberger [Schweiz. Arch, angew. Wiss. Tech., 
2, 45-58 (1936)]. O ther explanations a re  considered. 
T here  is p robably  continuous isom orphous replace
m en t o f  C a  by M g in  th e  a '  form , extending to  
m crw inite (C a : M g approxim ately 3 : 1). a. j. c. w.
548.7 : 537 : 536.413 1391

Recent research work in the Davy Faraday labora
tory. Lonsdale, K . Nature, Lond., 157, 355-7 
(March  23, 1946).—A  sh o rt account o f  (1) therm al 
v ibrations in  crystals, their investigation w ith X-rays, 
th e ir variation  w ith  tem perature, an d  the  resulting 
aniso tropy  o f  therm al expansion; (2)  sub-crystalline 
changes o f  structure  a t the transition  po in ts o f  
R ochelle salt; (3) the  study o f  crystal tex ture by 
divergent beam  L aue photographs, including precision 
m easurem ents o f  variations o f  lattice spacings.
548.73 1392

X -ray studies on A B O4 compounds of rutile type 
and AB2O 6 compounds o f columbite type. Brandt, K. 
Ark. Kemi Min. Geol.. 17 A  (No. 3) Paper 15, 8 pp.

(1943).—T he substances C rT a 0 4, F e T a 0 4, R h T a 0 4, 
C rN b 0 4, F e N b 0 4, R h N b 0 4, A lS b 0 4, C rS b 0 4, 
F e S b 0 4, R h S b 0 4, G a S b 0 4, an d  R h V 04 have the  
rutile structure. T he m etal atom s are distributed  
statistically over the  (a) sites in the  space group 
P4/mnm. T he substances M gTa2Og, N iT a2Os, 
C oTa2Og, FeTa2Ofi, M gSb2Og, N iSb2Og, CoSb2Og, 
FeSb20<5 and ZnSb2O s have a  triru tilc  structure. The 
substances M gN b2Oe, N iN b20 6, C oN b20 6, F eN b2Og, 
ZnN t^O g, M nN b2Og, Z nT a2Og, M nT a2Os, and 
M nSb20 6 have the  colum bite structure. T he cell 
dim ensions o f  the  rutile- an d  colum bite-like substances
are given. A. J. C. W.
548.73 1393 

Patterson distributions and native protein crystallo
graphy. Wrinch, D . Nature, Lond., 157, 226 
(Feb. 23, 1946).—A  m ethod is given fo r evaluating the 
Patterson  d istribution  o f  a  given distribution, o r 
2 o r  m ore distributions superposed. This is o f  interest 
in  connection w ith native pro tein  crystals w hich a re  
essentially protein-w ater systems.

548.73 1394 
Crystal structure o f double oxides o f the pcrovskite

type. Megaw, H . D . Proc. Phys. Soc., Lond., 58, 
133-52 (March, 1946).

548.73 1395 
The accurate determination of cell dimensions

from single-crystal X -ray photographs. Farquhar, 
M . C. h i . ,  and Lipson, H . Proc. Phys. Soc., Lond., 
58, 200-6 (March, 1946).—T he im portance o f  
im proving the  accuracy o f  the  determ ination o f  cell 
dim ensions determ ined from  single-crystal ph o to 
graphs is poin ted  ou t and  the  general principles upon 
which such im provem ents can be obtained are ou t
lined. These principles, which are based on  those 
used fo r  pow der photographs, are  illustrated  by 
application to  an  orthorhom bic crystal, thallium  
hydrogen tartrate , the cell dim ensions being deter
m ined to  an  accuracy o f  the order o f  0 • 005%. Exten
sions o f  the  m ethod to  m onoclinic and triclinic 
crystals are also discussed.

548.73 : 535.32 : 548.19 see Abstr. 1389

548.73 : 539.4.016.2 : 539.26 1396 
X -ray  exam ination o f self-recovery in metal.

van Reuen, L. L. Nature, Lond., 157, 371 (March 23,
1946).
548.734.3 : 620.179 1397

Geiger counter spectrometer for industrial research. 
Friedman, H . Electronics, 18, 132-7 (April, 1945).—  
[Abstr. 1002 B (1946)].

548.74 =  3 1398 
Electron diffraction by ice. König, H . Nachr.

iViss. Göttingen (No. 1) 1-6 (1942) In German.— By 
cooling a  collodion film to  liquid-air tem perature  in 
an  electron diffraction apparatus, a  layer is form ed 
w hich is im penetrable to  electrons o f  ord inary  
velocities, b u t using a  fine d iaphragm , a th in  film 
can be produced, and  this gives by irrad iation  with 
a  parallel electron beam  tw o ring  system s, one 
orthorhom bic  (due to  fats), one o f  d iam ond type. 
T he la tte r can  only be elim inated by application  o f  
P2C>5 an d  is due to  a  new  crystalline type o f  ice. 
U sing 63 kV electrons, th e  lattice constan t was

151



550.37 551.521.3-

determ ined as a =  6-36 ±  0-01 A. T he O-atom s 
form  a diam ond lattice, surrounded by a  regular 
tetrahedron  o f  H -atom s. This crystal structure  can 
only be form ed by freezing a t very low  tem peratures,

n o t by cooling o f  the /3-tridymitc type. T he stru c tu re  
o f  ice is thus analogous to  th e  /S-tridymite and [S- 
cristobalite  structure  o f  quartz . [See A bstr. 53 
(1936)]. j. a. w .

GEOPHYSICS 55

550.37/.38 1399
Magnitude of the earth’s charge. Arlick, A. B. 

Cun. Sci., 14, 318-19 {Dec., 1945).
550.384 : 523.746 1400 

Solar and m agnetic data, April to  September, 1945,
M ount Wilson Observatory. N icholson, S. B ., and 
Mulders, E . S. Terr. Magn. Atmos. Elect., 50, 
243-4 (Sept.); 313-14 (Dec., 1945).
550.385 1401 

Principal m agnetic storms April to September, 1945.
Terr. Magn. Atmos. Elect., 50, 245-7 (Sept.); 322-4 
(Dec., 1945).
550.389 1402

American m agnetic character-figure, Ca, three-hour- 
rangc indices, K , and mean F-indices, K a, for A pril- 
Septembcr, 1945. Johnston, H . F . Terr. Magn. 
Atmos. Elect., 50, 237-40 (Sept.); 315-18 (Dec., 1945).

550.834:621.317.39 _ 1403
Geophysical prospecting equipment. Sheffet, D . 

Electronics, 18, 116-23 (Dec., 1945).— A n electronic 
seism ograph records reflected waves from  geologic 
layers after an  explosive charge has been fired below 
the  surface. 12-96 seism om eters (ground-contact 
m icrophones) are placed in  exactly know n spots and 
th e ir  ou tputs fed in to  identical amplifiers. G roups 
o f  12 o r 24 amplifiers a re  connected to  a  recording 
oscillograph. In p u t signal range is very great (1 to 
10 000), hence the  need fo r efficient A V C systems, 
som e o f  w hich are described. D iodes a re  used as 
variable resistors in  attenuators. H igh phase fidelity 
is required (time m easurem ent). Som e tim ing and 
auxiliary com m unication gear is discussed, and  a  
com plete circuit d iagram  o f  explosion controlled 
transm itter equipm ent given, a. l.
550.834.5 : 534.24 see Abstr. 1260
551.311.123 =  3 1404

Development and problems o f snow and glacier 
investigation in Switzerland. Haefeli, R. E x - 
perientia, 2, 1-7 (Jan. 15, 1946) In German.— The 
history o f glacier research, leading to  th e  establish
m ent o f  th e  Jungfraujoch laboratory  (1943), is 
reviewed. Next, the plastic properties o f  snow  are 
discussed [see A bstr. 1414 (1946)]. In  a  horizontal 
layer, the principal stresses are vertical, rem aining 
constant during setting due to  weight, and  horizontal, 
increasing w ith setting until, fo r solid ice, it becomes 
equal to  th e  vertical stress. F o r  a  snow  cover on  a 
sloping m ountain side, the setting is no t vertical, the 
initial m ovem ent form ing an  angle (fl) w ith the 
sloping surface and following a hyperbola, ultim ately 
becom ing parallel to  th e  surface. The first principal 
stress is inclined a t an  angle 45° +  /?/2 to  the  surface 
and is always positive. T he second principal stress 
m ay be negative, decreasing in  value during  setting 
an d  vanishing as the first principal stress passes the 
vertical. This leads to  stabilization, bu t if  slope or

thickness o f  the  cover changes, as is generally the case 
in  glaciers, stress variations occur th roughout the mass,, 
cracks appear, and  the m echanical properties are  
non-uniform . j. a. \v .

M E T E O R O L O G Y  551.5
551.508.1 1405

Recent advances in meteorological methods. John
son, N . Nature, Lond., 157 ,247-50 (March 2,1946).—  
A  general survey o f  new  m ethods o f  collecting 
m eteorological da ta , covering the  following subjects: 
Positioning o f  wireless “ atm ospherics,”  m easurem ent 
o f  wind velocity by radio  and rad ar balloon observa
tion and observation o f  smoke-shell bursts a t great 
heights, rad io  sondes, daily explorations o f  th e  
atm osphere by aircraft, and the frost-point hygrom eter.
551.508.11 : 621.396.933.2 - 1406

The application of ultra-short-wave direction finding 
to  radio sounding balloons. Smith-Rose, R . L., and 
Hopkins, H . G . Proc. Phys. Soc., Lond., 58, 184-99 
(March, 1946).— [Abstr. 1227 B (1946)].
551.508.94 1407

Radio-sonde recording o f potential gradients.
Kreielsheimer, K., and Belin, R. Nature, Lond., 
157, 227-8 (Feb. 23, 1946).
551.510.535 : 551.590.24 1408 

Radio-echo observations a t Tromso during the solar
eclipse on Ju ly  9, 1945. Harang, L. Terr. Magn. 
Atmos. Elect., 50, 307-10 (Dec., 1945).—T he critical 
frequencies o f  the ionized layers were determ ined 
during the  p artia l eclipse at Trom so. T he m axim um  
obscuration was 92%. F o r  the  Fr  and  E-layers a  
sym m etrical decrease and increase o f  the  critical 
frequencies and  the  corresponding m axim um  clectron- 
densities were observed during the  eclipse. T he 
m axim um  electron-concentration decreased from
3-47 to 1-48 X 105 electrons/cm 3, i.e. by 57%, fo r the  
7 ) -layer, and  from  2-04 to  1-04 X 105 electrons/cm 3,
i.e. by  49%, fo r the  E-layer. F o r  the  F2-layer the  
com m encem ent o f  the eclipse was follow ed by a  
sudden decrease in th e  ionization-curve, with a 
m inim um  a t abou t the  tim e o f  m axim um  ob 
scuration. B ut after th e  eclipse the  previous con
ditions o f  the F 2-layer seem no t to  have been restored. 
I t  seems to  be evident th a t the eclipse has an  effect on 
the  F2-layer bu t th a t this effect fs m asked by vertical 
m ovem ents and the slower recom bination-processcs.
551.510.535 : 551.594.6 see Abstr. 1418
551.521.3 : 535.436 1409

The prim ary and secondary scattering o f  sunlight in  
a  plane-stratified atmosphere o f uniform composition.
II . Numerical tables and discussion of the directional 
distribution o f the primary scattered light. Hammad, 
A. Phil. M ag., 36, 434-40 (June, 1945).—A  con
tinuation  o f  an  earlier paper [Abstr. 3599 (1939)3— 
T he emission an d  reception o f  prim ary scattered sun
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light is discussed and  the to ta l prim ary scattered 
radiation  received a t the ground is calculated, l . s. g .
551.521.63 : 615.831 : 535.247,4 see Abstr. 1279

551.571.4 1410
Sea breeze cross-sections from psychrometric 

measurements. Craig, R . A ., Katz, I., and Harney, 
P . J. Bull. Amer. M et. Soc., 2 6 ,405-10 (Dec., 1945).— 
T he m easurem ents were m ade on July  5 and 7, 1944, 
days o f  sea-breeze, over M assachusetts Bay. A t the 
shore sta tion  the  instrum ents (psychrom eter and 
therm om eters) were carried up by a  balloon which was 
connected to  the  g round by a  recording cable. The 
sam e procedure was adopted  from  a  boat. Soundings 
by aeroplane were m ade fa rth e r ou t a t sea. The 
records show  a  pronounced tongue o f  m oist air 
extending tow ards the  land fo r 8 miles seaw ard 
between 500 and 800 ft. Lower dow n the air was dry. 
G raphs ofvapour-pressure  d istribu tion  and  o f  potential 
tem perature  a t  sea level are given and are contrasted  
w ith graphs for a  day with no  sea breeze (Oct. 19,
1944). G. C. MeV.
551.575.1 =  4 1411 

Study of the structure o f fog by an ionized electric
field. Pauthenier, M ., and Brun, E. Rev. Gin. 
Elect., 51, 58-67 (Jan., 1942) In French.—A  critical 
review is given o f  som e previous m ethods o f  deter
m ining th e  d istribution o f  drops, according to  their 
size, in clouds and  fog. A n electrical precipitation 
m ethod is described in detail, using a  20 cm long, 
0-2 m m  dia. wire stretched in a  bakclite tube o f 
4 cm  dia. T he wire is charged to —15 000 V  and 
ano ther wire charged to  —2 000 V acts as “ grid,” 
the ionization cu rren t passing from  the axial wire to  
the  grid. W ater drops in  fog entering the  bakelite 
tube becom e charged and deflected by the grid  in to  
a  Vessel containing paraffin oil. The drops suspended 
in the  oil a re  observed microscopically. A  ph o to 
graphic m ethod is described, using two co-axial 
bakelite tubes 15 cm  d istan t from  one another, a  sheet 
o f  fine-grained photographic paper being w ound round 
th e  tubes and exposed to  the precipitation in the 
interval between the  tubes. A  determ ination o f  the 
liquid  con ten t in  fog is given. j. a. w.
551.575.1 = 4  1412 

Additional note on the study of fog structure by an
ionized electric field. Pauthenier, M ., Brun, E., 
and D emon, L. Rev. Gen. Elect., 52, 220-1 (July, 
1943) In French.— [See A bstr. 1411 (1946)]. T he ra tio  
o f  drop  diam eter to size o f  im prin t on  the sensitive 
paper is constan t to  w ithin 15% and  is n o t sensibly 
affected by a 10% variation  in potential. A pparatus 
fo r continuous recording is described, the  paper being 
fixed a round  the  inside o f  a  m etal cylinder which is 
ro ta ted  in  sm all steps, thereby exposing each time 
a  fresh a rea  o f  paper th rough  a  window in a  fixed 
co-axial cylinder filled with the  fog. J. a. w.
551.576.11 : 536.423.45 see Abstr. 1308
551.576.4.08 1413

A method of determining cloud heights. Stommel,
H . G . Bull. Amer. M et. Soc., 26, 411-13 (Dec.,
1945).—Describes a  m ethod o f  using a  clinom eter o r 
o ther sighting apparatus to  m easure cloud heights. 
The m ethod is w orked ou t to  be used in  conjunction 
with curves giving wind jpeed against height obtained

at pilot balloon stations. G raphical application 
assists in speeding up  results. e. g. M.
551.578.4:539.214 =  3 1414

Snow as a  crystalline aggregate, de Quervain, M. 
Experientia, 1, 207-12 (Oct. 15, 1945) In German.—  
Snow crystals reaching the  g round are the end 
products o f  grow th processes caused by changes in 
tem perature, hum idity  and  wind conditions th rough  
the atm osphere. As it sets on the ground the  density 
increases from  0-6 to 0-9 , partly  owing to  th e  weight 
o f  accum ulating layers, partly  owing to  continued 
crystalline transform ation. Sharp edges an d  points 
o f  the  crystals are sm oothed and a  spherical form  
is approached. Surface tension appears to  act as 
though a  liquid film were covering th e  crystals. After 
som e tim e the original crystal form s re-appear as 
prism atic discs. T he grain-size d istribution  in a  thick 
layer o f  snow  depends on  the  tem perature gradient 
and  tem perature variations. The plastic properties o f 
snow have been investigated by torsion tests on  a  
hollow  cylinder and are  som ewhat sim ilar to those o f  
a  h o t m etal. Y ield poin t and recovery a re  m asked 
by a  rem arkable after-effect. F o r microscopic 
exam ination o f  th in  slides, the pore volume o f  snow 
was first filled with tetrabrom oethane (f.p. +  0- l°c )  
and  the  whole m ass frozen solid. It was then  possible 
to  cu t the  aggregate in to  slices o f  a  few tenths o f  
a  mm. j. a. w .
551.590.24 : 551.510.535 see Abstr. 1408

551.594.5 1415 
A study of auroral arcs and draperies. Harang, L.

Terr. Magn. Atmos. Elect., 50,297-306 (Dec., 1945).— 
By m eans o f  parallactic photographs a t T rom so the 
heights and  directions o f  355 auroral arcs and  the 
heights o f  293 draperies have been studied. F rom  
the height-statistics it is show n th a t the heights o f  
arcs and  draperies show  a  continuous decrease 
according to classifications faint, m edium , strong, 
and very strong. F o r  the auroras o f  m edium  intensity 
it is show n th a t there is definite evidence o f  a  displace
m ent o f  the  height-curves from  ebb-tide to flood-tide 
conditions. T he diurnal variation  o f  the  direction o f  
the  arcs during  16h to  24h, M ET, is dem onstrated fo r 
T rom so, and  a  secular change in the m ean directions 
is dem onstrated when com pared w ith B ravais’ 
determ inations in B ossekop during 1839-40.

551.594.5 1416 
N ote on methods of determining the direction o f

auroral arcs from  a  single station. Harang, L. 
Terr. Magn. Atmos. Elect., 50, 311-13 (Dec., 1945).
551.594.6 : 523.5 1417 

M eteoric im pact ionization observed on radar
oscilloscopes. Ferrel, O. P. Rhys. Rev., 69, 32-3 
(Jan. 1 and 15, 1946).
551.594.6 : 551.510.535 1418 

Scattering  o f radio waves from great virtual distances.
Harang, L. Terr. Magn. Atmos. Elect., 50, 287-96 
(Dec., 1945).—U sing a  pulse-transm itter o f  high 
power, scattered reflections corresponding to  virtual 
reflection-distances o f  500 to  2 500 km  have been 
obtained. T he test-frequencies used (10-11 Mc/sec) 
were usually greater th an  th e  critical penetration- 
frequencies o f  the  F j-layer. R ecords on  a  fixed 
frequency over a  num ber o f  days have been taken in  
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order to  study the diurnal variation and dependence 
on  geom agnetic activity and aurora , an d  4 different 
phases in  the  diurnal variation have been recorded. 
D uring  the 2  day-phases it has been show n th a t the 
scattered reflections canno t com e in  vertically as they 
are no t cut off by the F-layer. D uring  the 2 night-

phases the echoes are  reflected from  scattering areas 
lying in  o r near the  zenith  a t  heights o f  500-800 km. 
Small geom agnetic disturbances increased the  scatter
ing a t these heights. Stronger pertu rbations were 
accom panied by scattering from  heights down to 
100-200 km.

BIOLOGY 57 /59

576.8.093.3 : 545.828 see Abstr. 1388

576.8.095.14 1419
The Inactivation o f  viruses by radiations. L e a , D . E. 

Brit. J. Radiol., 19, 205-12 (M ay, 1946).— Recent 
experim ents on  the  inactivation o f  plant, anim al, 
and  bacterial viruses by y  rays, X -rays, and  a  rays 
are reviewed. In  sufficiently dilute aqueous solu
tions th e  inactivation is m ainly indirect, i.e. is due 
to  the  p roduction  o f  ionization in the w ater ra ther 
th an  in the virus itself. I f  th e  virus is irradiated  dry, 
however, o r  in an  aqueous so lu tion  o f  sufficiently 
h igh solid content, larger doses are required  and  the 
inactivation  is m ainly direct, i.e. th e  inactivation o f  a 
virus particle is due to  the  p roduction  o f  ionization 
in  the  virus particle itself. T here is evidence th a t a  
single ionization  suffices to  inactivate a  virus particle. 
A  correlation exists between the  inactivation dose for 
the  direct effect and the size o f  th e  virus, the  inactiva
tion  dose being greatest fo r th e  sm allest viruses. 
T he experim ental relation betw een inactivation dose 
and  virus size is com pared w ith th e  relation  calculated 
on  the  hypothesis th a t a  single ionization anywhere in 
the virus particle  leads to  inactivation. T he conclusion 
is reached th a t p robably  n o t every ionization is certain  
to  lead  to  inactivation, b u t th a t i f  a tten tion  is confined 
to  viruses o f  diam eter sm aller th an  100 nyq  the 
d iam eter calculated on  the  assum ption  th a t every 
ionization  in  th e  v im s is effective will no t be in erro r 
by a  factor exceeding 2.

578.087.87 1420
Electrical tissue. Relations between the structure, 

electrical characteristics, and chemical processes of 
electrical tissue. C ox, R . T ., C o a tes , C. W ., a n d  
B ro w n , M. V. J. Gen. Physiol., 2 8 ,187-212 (Jan. 20,
1945).—A n analysis o f  the  electrical m easurem ents 
and  the  relations betw een the  electrical characteristics 
and  the  structure o f  the  electrical organs o f  Electro- 
phorous eléctricas L. (electrical eel) is given. A  tran s
verse layer o f  the  organs one electroplax th ick  has 
certain  characteristics which are  roughly uniform  
a long  the  organs. These are its volum e, its m ax. 
voltage, its max. current pe r un it area, and  the 
resistance o f  un it area a t the  peak o f  the  discharge. 
M easurem ents o f  th e  voltage developed by a segm ent 
o f  the  organs across different external resistances a t 
different instants during the  discharge are a ll well 
described by representing th e  segm ent w ith  the  
adjacent non-electric tissue, as a  sim ple com bination 
o f  e.m .f. and  ohm ic resistance. T he in ternal resistance 
o f  th e  tissue varies during the  discharge; its e.m .f. is 
practically  constant during th e  greater p a rt o f  the 
discharge. T he to ta l electric energy is approxim ately 
equal to  energy supplied by the  decrease o f  phospho- 
creatine and the  fo rm ation  o f  lactic acid. c . j. g .

578.088.5 : 537.531.9 1421 
Biological evaluation of 20 million volt Roentgen rays.

I . Acute death in mice. Q u a s t l e r ,  H ., a n d i C l a r k ,  
R . K . Amer. J. Roentgenol, and Radium Ther., 54, 
723-7 (Dec., 1945).— Experim ents upon  m ice were 
carried  ou t w ith a  20 m illion volt beta tron . W hilst 
such energy rad ia tion  should  be  useful in the  trea t
m en t o f  deep-seated cancer it canno t be  predicted 
how  it will affect living tissues, w hich m ust be 
established by biological evaluation. Mice were 
subjected to 20 m illion volt X-rays and the clinical 
and pathological effects were qualitatively as w ith 
conventional X-rays. Q uantitatively it was found th a t 
1 r  a t 20 m illion volts is equivalent to  0-65 r  excited 
a t 200 kV owing to  the  difference o f  dep th  dosage 
o f  the m ore penetrating  and  less absorbed h igher 
voltage radiation . b . j .  l .

578.088.5 : 537.531.9 ; 539.185.9 1422 
A comparison of two levels o f Roentgen and neutron

irradiation of norm al and lymphadenomatous mice, 
using radiophosphorus as an  indicator o f cellular 
activity. S c o t t ,  K . G . Radiology, 46, 173-5 (Feb.,
1946).— R adiophosphorus has previously been used 
as a  tracer o f  the  phosphorus exchange o f norm al and 
lym phom atous tissue. In  the  present biological 
investigations it was found th a t b o th  X -rays and 
neu tron  rad iation  depress the  phosphorus up take  in 
mice as m easured by radiophosphorus. T his m ethod 
offers a  new  technique fo r the  study o f  various 
radiations on  norm al and neoplastic tissues, b. j. l .

578.088.5 =  3 1423 
The present position of the main problem in radio-

biology. I. M echanism of the prim ary biological action 
of radiations. M in d e r , W ., a n d  L e ich tt, A . Ex- 
perientia, 1, 298-307 (Dec. 15, 1945) In German.—  
T w o theories have been pu t forw ard to  ex
p lain  the  biological action  o f  ionizing radia tions, 
the quantum  o r ion “ h it”  theory and  the  ph o to 
chem ical o r radiochem ical theory. T hese are dis
cussed and com pared w ith existing experim ental facts. 
In  the  case o f  the  “ h it”  theory , a  num ber o f  dis
crepancies are pointed out. T he claims o f  som e 
w orkers to  have ob tained  an  exponential relation 
betw een biological action and rad ia tion  dose are 
criticized as no t being in strict accord w ith the facts. 
Evidence is pu t forw ard in  favour o f  the indirect, 
radiochem ical theory  o f  action. Experim ents by a  
num ber o f  w orkers on  the  irrad iation  o f  sim ple 
chem ical system s provide the  ch ief support fo r the  
theory. T he prim ary  action  o f  the  rad ia tion  is the 
activation o f  th e  w ater o r o th er solvent. T he energy 
thus absorbed is th en  transferred from  the po in t o f 
absorption  to  the radiosensitive molecules o r b io 
logical objects by electronic transport o r  diffusion, 
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the latter being m ore probable  in biological systems. 
T he question o f  the  m ode and form  o f  activation o f 
the w ater o r  o th er m edium  is left open. J. E. R.

591.181 1424 
O n  the stimulating effect o f electric currents o f

extremely short duration. Lippay, F . Aust. J. Exp. 
Biol. M ed. Sci., 22, 157-67 (Sept., 1944).—The results 
o f  nerve stim ulation w ith electric currents o f  vety sho rt 
d uration  using galvanic currents (rectangular waves) 
an d  condenser discharges a re  essentially the same. 
A t durations under 0 • 2 m illisecond o r fo r capacities 
under 0 -1 / r F  th e  electric quantities required for 
m inim al stim ulation  decrease w ith decreasing duration  
(capacity), in a  progressive degree. T he corresponding 
p a rt o f  th e  quantity-duration  curve shows a  strong 
concavity tow ards the  abscissa. N o  lower threshold 
fo r th e  effective electric quantities could be found 
w ithin the  range exam ined. Som e features o f  the 
stim ulation curve fo r  longer duration  are also con
sidered. T he relations o f  the results obtained to  som e 
o f  the m ore im portant form ulae fo r electric stim ulation 
are  discussed; bu t the  validity o f  these o r  o f  any o ther 
form ulae fo r th e  w hole range o f  durations will largely 
depend n o t only on  the  form  o f  the curve fo r short 
duration , bu t also o n  th a t fo r long durations, the  
actual form  o f  the  latter, i.e. w hether straight o r 
concave tow ards the abscissa, n o t yet being know n 
with certainty. c . j .  o .
591.181 1425 

Relation between fibre diameter and action potentials
of single nerve fibres. H ertz, H . J. Physiol. 104, 
Proc. 1-2 (June, 1945).—Single fibres o f  the  frog’s 
sciatic nerve were stim ulated with b rief condenser 
discharges, and  m onophasic potentials were recorded 
w ith a  push-pull amplifier and  c.r.o. T he diam eter o f  
the  fibre was m easured w ith an  eyepiece m icrom eter 
and water-im m ersion objective. Osm otic experiments 
to determ ine how  far the propagation  o f  the nervous 
im pulse depends on  ionic exchange th rough  the 
nervous m em brane, o r on  processes on  the surface o f 
the m em brane, show  th e  im perm eability o f  the  
m em brane around  the axis cylinder. I t  appears 
unlikely th a t any great exchange o f  ions could take 
place in the sho rt tim e required for the action potential 
to  reach its maxim um. c. J. G.
591.181 1426 

Resting and action potentials in single nerve fibres.
H o d g k in , A. L., a n d  H u x l e y , A . F. J. Physiol., 
104, 176-95 (O ct., 1945).—-From  experiments which 
are described an d  the  apparatus illustrated  it is con
cluded th a t the difference between action and resting 
potentials is too large to  be explained by a  liquid 
junction  potential betw een the  axoplasm  and . the 
m icroelectrode. I t  m ust be  due to  a reversal o f  
potential a t  the surface m em brane o f  an  active section 
o f  nerve. Possible ways in which this m ight arise 
are  discussed. c . i. g .
591.181 =  393 1427 

The influence o f electrode distance on the optimum
f req u en cy  w ith  a .c .  n e rv e  s t im u la tio n  and on  the 
a c c o m m o d a tio n -c o n s ta n t. D u y f f , J .  W .,  a n d  W a l t e r , 
W. G . Versl. Ned. Akad. Wet. Afd. Natuurk., 53 
(No. 5) 334-44 (1944) In Dutch.—I t  was found  that 
(1) a  decrease o f  interpvilar length  leads to an  increase 
o f  the  optim um  frequency; (2) th e  shift o f  the optim um

brought abou t by a  change o f  inter-electrode distance 
is too large to  be explained on  the  basis o f  the" reduc
tion o f k  w ith in terpo lar length alone (k  =  H ill’s 
tim e const., Proc. Roy. Soc. B, 119, 305, 440, 1936);
(3) this apparen t discrepancy is due to  the fact th a t 
accom m odation is the m ore m arked as the in te r
electrode distance becomes sm aller, in o ther words 
th a t A (the accom m odation coeff.) as well as k  is 
sm aller in the case o f  small in terpolar length.
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612.663.53 : 539.16 1428
Biological risks o f atom ic fission. Nature, Loud., 

157, 222 (Feb. 23); 435-6 (April 6, 1946).
612.813 : 517.512.2 =  393 1429

The analysis o f  physiological curves. I .  E lectro
encephalograms. T o m e y , A. H . J. M ., a n d  K a is e r , L. 
Versl. Ned. Akad. Wet. Afd. Natuurk., 53 (No. 6) 
410-31 (1944) In Dutch.—T he m ethod used perm its 
an  alm ost exact determ ination  o f  com ponents with 
a  variable am plitude which, in general, are m ore real 
th an  the  stable sinusoids found  by F ourier’s m ethod. 
T he m ethod  is based on the exhaustion m ethod o f 
H . L abrouste, w hich gives com ponents having a  
variable am plitude according to  their true  shape. 
By certain  com binations, a  curve is replaced by 
Others o f  a  sim pler shape. One sinusoid o f  a  certain 
frequency is finally obtained, the o ther com ponents 
being elim inated.
612.843.3 =  4 1430

Rayleigh’s equation and the independence of 
chromaticity and luminosity factor. D u r u p ,  G ., a n d  
P ié r o n , H . Rev. Opt. (Théor. Instrum.) 22, 224-31 
(O ct.-D ec., 1943) In French.—A  num ber o f  observers 
w ith norm al colour vision were exam ined to determ ine
(a) the  relative am ounts o f  a  red  and a  green light 
which appeared to  have equal luminosity, and
(b) the  proportions o f  the  sam e red and  green which 
gave a  m atch w ith a  certain  yellow. I t  was concluded 
that the variations encountered am ong the various 
subjects showed no sign o f  correlation such as would 
result from, fo r exam ple, differences o f  m acular 
pigm entation. J. w . t .  w .
612.843.5 : 541.14 1431

Visual critical flicker frequency as a  function of 
intensity. J a h n , T . L. J. Opt. Soc. Amer., 36, 76-82 
(Feb., 1946).—A n equation  fo r visual critical flicker 
o r fusion frequency as a  function o f  intensity  has been 
derived on  the basis o f  the  photochem ical theory. 
I t  is assum ed th a t the  flicker frequency is a  function o f 
the concentration  o f  photo-sensitive substance and 
also o f  the m anner in  w hich the  m axim al value is 
approached as the frequency o f  equivalent stim uli is 
increased. This equation  has the  sam e general form  
as the equation  o f  H echt, bu t the  param eters have 
quite  a  different significance. Because o f  this, the 
flexibility o f  the  new  equation  allows m uch m ore 
freedom  in adjusting the equation  to  fit experim ental 
data , and  all know n flicker d a ta  can , therefore, be 
fitted reasonably well. A ccording to  th e  new  equation  
a  rise in tem perature  should  low er the  intensity  a t 
which fusion occurs. T his is in  agreem ent w ith ex
perim ental d a ta  tm d con tra ry  to  predictions on  the 
basis o f  the  old equation. T he new equation  also 
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predicts th e  observed shift in the flicker-intensity 
curves when the  ra tio  o f  the light to  dark  period is 
changed, and it m akes no  assum ptions regarding the 
photochem ical cycle which contradict the chemical 
evidence.
612.843.53 : =  3 1432

R e m a rk s  o n  th e  f lic k e r  o f  m o v in g  objects a n d  the 
d e fin itio n  o f  d e g re e  o f  f lick e r . G o l d m a n , H ., K ö n ig ,
H ., a n d  M ä d e r , F . Bull. Ass. Suisse ¿ le d . ,  37 ,25-30 
(Jan. 26, 1946) In German.—A n experim ental in 
vestigation o f  the  extent o f  flicker, and its effects on 
the  perception o f  m oving objects, fo r lights o f  different 
kinds. I t  is concluded th a t th e  first term  in the 
Fourier series expressing the light fluctuation controls 
the degree o f  flicker noticeable. This is m easured in 
term s o f  the  p roportion  o f  steady light which m ust be 
added to the  flickering light in o rder to  m ake the 
flicker ju st cease to  be  noticeable. j . w . t . w .

612.843.6:541.14 1433
Brightness discrimination and visual acuity as 

functions o f intensity. J a h n , T . L. J. Opt. Soc. 
Amer., 36, 83-6 (Feb., 1946).—N ew  equations have 
been derived on the basis o f  the  photochem ical theory. 
These equations can be fitted to all existing d a ta  and' 
are no t in conflict w ith the available chem ical evidence. 
They m ay also be m odified to  fit d a ta  on  dark  adap ta 
tion  and instantaneous threshold.
612.843.613 1434

Effects o f exposure to ultra-violet light on visual 
threshold. W o l f , E. Pioc. Nat. Acad. Sei., Wash., 
31, 236-41 (Aug., 1945).—Experim ents, designed to 
study the response to flicker, were carried ou t on baby 
chicks an d  a curve was obtained show ing the relation 
between the flicker frequency an d  the m ean critical 
intensity o f  light. I t  is concluded th a t the visual 
m echanism  is im paired by ultra-violet light between 
300 and 365 m /i, in absence o f  exterior pathological 
conditions recognizable by ophthalm oscopic in
spection. l . s. G.

612.845.5 1435
Effect o f  quality o f  illumination o n  the results o f  the 

Ishihara test. H a r d y , L .  H . ,  R a n d , G .,  a n d  R it t l e r , 
M . C. J. Opt. Soc. Amer., 36, 86-94 (Feb., 1946).— 
A study o f  the  effect o f  using tungsten lam ps, instead 
o f  daylight, for illum inating the  Ish ihara  charts for 
testing co lour abnorm ality . I t  is found th a t all 
deuteranom alous subjects and  deuteranopes score 
higher w ith the  tungsten light. P ro tanopes are no t 
affected. T he te s t’ thus ceases to  be  valid fo r 
deuteranopia o r deuteranom aly. T here  is also  a  
decrease in the  num ber o f  cases w hich are correctly 
classified fo r type o f  red-green defect. j. w . T. w .
612.85 : 534.756 =  3 1436

Pitch  sensitivity a n d  acoustic traum a. R u ed i, L., 
a n d  F u r r e r , W . Experientia, 1, 201-2 (Sept. 15,
1945) In German.—The exposure o f  a  hum an  car to  
a  very loud  pure tone produces n o t only an  increase 
o f  the  th resho ld  bu t also m odifications o f  th e  pitch. 
T hese observations lead to  a  new  “ two-place” 
m echanism  o f  the  inner ear, where p itch  and  loudness 
a re  perceived a t two different and  locally separated 
places o f  the basilar m em brane.

612.858.7 =  3 * 1437
B u ild -u p  a n d  d e c a y  p ro ce sse s  in  th e  e a r .  L ü sch f .r ,

E., AND Z w is l o c k i , J. Experientia, 1, 231 (Oct. 15,
1945) In German.
613.647 : 537.531.08 : 621.386.86 1438

An integrating radiation m eter. M o n t g o m e r y ,
C. G ., a n d  M o n t g o m e r y , D . D . J. Franklin Inst., 
241, 55-58 (Jan., 1946).—A n instrum ent fo r pe r
m anent installation  in a  departm ent, indicating the  
quantity  o f  gam m a and X -radiation  received by 
personnel in its vicinity. A  Geiger counter cham ber 
is connected to  an  amplifier, the ou tpu t cu rren t o f  
which is in tegrated by an  electrolytic cell: the  quantity  
o f  gas liberated  is p roportional to  the  num ber o f 
discharges o f  the  cham ber, and  the  instrum ent is 
calibrated  in term s o f  the  tolerance dose received by 
w orkers in  a  day. r .  t . f .
614.485:621.327.311 =  4 1439

Germicidal lam p and the practical measurement of 
sterilizing radiation. L e m a ig r e -V o r e a u x , P. Bull. 
Soc. Franc, ¿ le d . ,  5 ,298-300  (Oct., 1945) In French.—  
[Abstr. 1133 B (1946)].
614.72 : 539.16.08 1440

Radon micro determination by the Curtiss-Davis 
a-particle  counting method. R o th ,  G . E . N .Z . J. 
Sei. Tech. B, 27, 147-53 (Sept., 1945).— M odifications 
o f  the  design and o f  the routine  operation  o f  a  radon  
m icro determ ination  equipm ent, based on  the 
C urtiss-D avis a-particle  counting m ethod, are 
described. [See A bstr. 2849 (1943)].
615.831 : 551.521.63 : 535.247.4 see Abstr. 1279
615.831.4 =  4  1441

Use o f infra-red radiation in therapeutics. Numerical 
d ata  and relative measurements o f radiations and 
sources. D £ j a r d in , G ., a n d  L a t a r je t , R . Rev. Opt. 
(Theor. Instrum.) 22, 206-14 (O d .-D cc ., 1943) In 
French.—Exam ines the essential facts on  w hich the  
use o f  infra-red rad ia tion  in therapeutics should  be 
based, including the  transm ission o f  sk in  and tissues, 
suitable wavelengths, m ode o f  action  o f  the  radiation , 
etc. T he production  o f  rad ia tion  is discussed, the 
various sources and  their efficiencies being considered 
a t length. a . h .
615.849 : 621.385.83 1442

O n increasing the effectiveness o f a  betatron. 
W a n g , T. J. Phys. Rev., 69, 42 (Jan. 1 and 15,
1946).— [Abstr. 1168 B (1946)].
615.849.1 : 537.531 : 535.341 1443

Effective atom ic number and energy absorption in 
tissue?. S p ie r s , F . W. Brit. J. Radiol., 19, 52-62 
(Feb., 1946).—T he energy absorbed per cm3 o f  tissue 
exposed to a  dose o f  one röntgen depends on  the 
effective atom ic num ber and  on  the  electron density 
o f  the  tissue. A n  experim ental determ ination  is 
m ade o f  th e  linear absorp tion  coefficient o f  a  num ber 
o f  representative body tissues, using a  narrow  wave
length band  selected by a  pa ir o f  balanced R oss filters. 
T he effective atom ic num ber o f  these tissues and the 
energy absorp tion  per röntgen over a  wide range o f 
wavelengths are then calculated. Estim ates are m ade 
in som e typical cases o f  clinical interest o f  the  dose 
d istribution in  a  heterogeneous m edium  com pared to 
th a t m easured in  a  hom ogeneous m edium  o f  unit 
density, and  o f  the variation  o f  energy absorption 
th roughout the m edium . F inally  the variation  with 
wavelength o f  the energy absorption  a t a  bone surface 
situated a t varying depths below the skin is calculated
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and som e consideration  given to  the clinical im portance 
o f  these results. h .  m.

615.849.7 : 539.16 1444 
Energy absorption in radium  therapy. B u s h , F.

Brit. J. Radiol., 19, 14-21 {Jan., 1946).— M ethods are 
developed by w hich th e  to ta l energy absorption , 
i.e. the integral dose, in  a  cylinder o f  finite length and 
o f  c ircular o r  elliptical cross-section due to  a poin t 
source o f  R a  m ay be calculated. Values are  tabu la ted  
fo r the  energy absorption  in cylinders o f  tissue w ith a 
po in t source a t the end o f the axis. N um erical values 
arc then obtained fo r the  integral dose per m g-hr 
fo r a  p o in t-R a  source situated  in  a  large num ber o f  
positions relative to  a  m odel “ patien t.”  T he m odel 
“ pa tien t”  is assum ed to  be bu ilt up  o f  cylindrical 
sections. Results o f  calculations are given for R a  in 
deep positions n ear the  axis and  in  a  large num ber o f 
superficial positions. T he integral dose in  gm- 
röntgen per m g-hr can thus be obtained for R a  used 
in  intercavitary, in terstitial and in  superficial therapy. 
T he integral dose in  hollow  cylinders is discussed in 
consideration o f  certain  corrections applied to  the 
m ethod. H. m.

615.849.7 : 539.167.3 =  3 1445 
The application of artificial radioactive isotopes to

the production o f localized biological radiation effects. 
M ü l l e r , J .  H . Experientia, 1, 199-200 (Sept. 15,
1945) In German.—T he au th o r m ade a first a ttem pt to 
utilize an artificial radioactive iso tope fo r the produc-

654.91 : 535.312 see Abstr. 1281

666.22(44 +  43) '  1448
Production o f optical glass in Germany and France. 

C IO S Rep. X X IX — 41, (H .M . Station. Off.', U.S. 
Dep. Comm.) 7 pp. (1946).— A  new process w as noted, 
consisting o f  casting optical glass in to  slabs and  then 
breaking and  sawing th e  slab into blocks; this is an 
im provem ent on  the old process o f  allowing the glass 
to  cool in  pots. M ethods o f  annealing, pressing, etc., 
were observed, bu t were in  general no  better than  
curren t English and  A m erican practice. n . c .

681.4 - 1449
The production o f binoculars by Zeiss. C IO S Rep., 

X X IX —42 (H .M . Station. Off.', U.S. Dep. Comm.) 
3 pp. (1946).—D escribes th e  m achining o f  the m etal 
parts o f  Zeiss binoculars; this is done w ith great

tion  o f localized biological radiation-effects, by m eans 
o f  intraperitoneal injections o f  radiozinc (Za6i) 
suspended in a  solution o f  pectine. Experim ents were 
perform ed on mice and rabbits an d  the  procedure was 
applied, for the  purpose o f  prelim inary therapeutic 
investigations, to  a  case o f  carcinom a o f  th e  ovary 
w ith severe peritoneal extension.
616-073.75 : 621.386.84 : 778.83 1446

An evaluation of autom atic exposure control equip
ment in photofluorography. M o r g a n , R .  H ., a n d  
H o d g e s , P. C. Radiology, 45, 588-93 (Dec., 1945).— 
[Abstr. 1174 B (1946)]. '
616.5.012.9 : 537.533.9 1447

Superficial “ burns”  of skin and eyes front scattered 
cathode rays. R o b b in s , L . L . ,  A u b , J .  C .,  C o p e , O .,  
C o g a n , D .  G . ,  L a n g o h r , J .  L .,  C l o u d , R .  W .,  
M e r r il l , O. E . Radiology, 46, 1-23 (Jan., 1946).— 
Owing to w andering o f  the  focal spot o f  a  1 200 kV 
electrostatic generator 6 persons entered the room  
whilst the  tube was in operation, fo r a  period 
probably  no t longer than  2 m in. As a result all, 
particularly  one who for a  very sho rt tim e, until 
warned, w ent nearer than  3-5 ft from  the  central 
beam , received very extensive rad ia tion  burns. These 
burns are described in great detail in  respect o f  their 
d istribution  on  the body, and  their course, with 
coloured illustrations. T here  were differences with 
respect to  sun, heat and X -ray b u m s which are dealt 
with. A  bibliography is given. b . j. l .

accuracy and  the prism s are  located correctly w ithout 
fu rth er adjustm ent in 90% o f  the  cases. A  brief 
description o f  the  optical system is given; aspheric 
surfaces are used in th e  eyc-piece. N. c .

681.4(43) 1450
Germ an optical production. C IO S Rep., X X IX — 52 

(H .M . Station. Off.', U.S. Dep. Comm.) 9 pp. (1946).— 
Sum m arizes m ethods used by G erm any for m anu
facture and testing o f  optical glass. N o th ing  new 
was observed in m anufacture o f  th e  actual glass, but 
there appeared to  be new techniques in use for 
m oulding prism s and  lenses. A1 was preferred fo r 
blocking bodies. A spheric surfaces were used in some 
instrum ents. Testing was carried  o u t by straight
forw ard m eans against a  m aster optical flat. A  new 
equipm ent for edge grinding o f  lenses is described.

N. C.

771.36 =  3
New method o f testing photographic shutters. 

K A l m a n , L . Schweiz. Arch, angew. Wiss. Tech., 11, 
175-81 (June, 1945) In German.—D escribes ph o to 
electric apparatus fo r testing sh u tter speeds. An 
em ission-type cell charges a  condenser to a  voltage 
which is p roportional to  the  exposure given by the 
shutter. T he m ethod o f  calibrating the  instrum ent is 
described, and  there is a  discussion o f  th e  charac-. 
teristics o f  central opening, focal p lane and  special 
types o f  shutter. Typical results, obtained w ith 
certain shutters fitted to  high-price cam eras, a re  given.

T he departures from  th e  nom inal values are  sm all, 
bu t w ith less carefully constructed shu tters errors may 
be very considerable. Accuracy o f  sh u tter speed is 
increasing in  im portance, especially fo r co lour film.

J. w .  t . w .
771.44 :621 .327 .4  1452

Photographic light sources. B o u r n e , H . K. 
Photogr.J.B., 85, 129-30 (Nov.-D ee., 1945).—The 
paper describes briefly the  characteristics o f  in 
candescent lam ps an d  carbon  arcs used  fo r pho to 
graphic lighting. T he properties o f  various types o f  
electric discharge lam ps are  then  outlined an d  it is 
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771.534.24 778.83

show n th a t their characteristics o f  h igh  actinic 
efficiency, long life and steadiness o f  operation  render 
these lam ps particularly  suitable for photographic  
sources.
771.534.24 1453

Hypersensitizing and Intensification: a  preliminary 
survey. S h e p p a r d , S . E ., V a n s e l o w , W ., a n d  
Q u ir k , R. F. J. Franklin Inst., 240, 439-68 (Dec.,
1945).—A fter discussing the  general features o f 
hypersensitizing and Intensification (i.e. treatm ent 
before and  after exposure) th e  various m ethods 
available arc exam ined in detail. These include 
uniform , over-all illum ination (either as a  flash o r by 
lengthy exposure a t low intensity  levels), the use o f  
H g vapour, w eak acids, hydrogen peroxide and other 
oxidants, am m onia and  amines. The mechanism  
involved in each case is given and the  m agnitude o f 
the effect stated; it is concluded th a t th e  use o f light 
and H g  vapour offer the  m ost prom ise fo r an  intensive 
study o f  laten t im age form ation. A ttention  is drawn 
to the fact th a t w ith H g vapour bo th  H erschel and 
Becquerel effects arc obtained. a . h .

771.534.541 1454
Variation o f contrast with wavelength. D a v e y ,

E. P. Photogr. J.B., 85, 127-8 (Nov.-Dee., 1945).— 
The variation o f  con trast o f  a  photographic  p late  
with wavelength is due to  strong  absorp tion  by the 
silver halide betw een 250-310 m /i, which restricts the 
light action to  a  region n ear the em ulsion surface, 
thus resulting in a  fairly low contrast. A bove 310 m u, 
absorp tion  decreases w ith increasing wavelength, 
w hich allows greater penetration  o f  the  light, and 
hence a  higher contrast. This varia tion  in absorp tion  
results also in less scattering, and so in h igher resolu
tion  a t the lower wavelengths. T he addition  o f 
suitable absorbing substances to  the  em ulsion can 
increase the  absorp tion  a t th e  higher wavelengths 
w ithout m aterially affecting th a t a t the lower wave
lengths, so giving rise to  a  m ore uniform  contrast 
through an  extended wavelength range.
772.1 : 519.52 see Abstr. 1202
778.3 : 621.317.775 1455

A continuous film-recording cam era for use with 
standard cathode-ray oscilloscopes. S im o n s , A. H . 
Electronic Engng, 18, 10-12 (Jan., 1946).—This 
un it uses 85 m m  film o r paper in 100 ft lengths. 
T he speed is continuously variable and  enables 
com ponents up  to  5 kc/s to  be analysed in  com 
plex records; a  m axim um  ru n  o f  24 secs being 
possible a t m axim um  speed. A  viewing table and 
sim ple m icroscope are used to  exam ine the  film 
records. e . d . h .

778.33:621.386.86 1456
Notes on the use of protective glass in  photo- 

fluorographic equipment. M o r g a n , R . H ., a n d  
L e w is , I. Arner. J. Roentgenol, and Radium Ther., 
54, 403-6 (O ct., 1945).—In  photofluorographic (mass 
radiographic) procedures it has been custom ary to  
insert a  sheet o f  lead glass betw een the  fluorescent 
screen and  cam era lens e ither directly  adjacent to  the 
screen o r a t som e distance. This is sta ted  no t only to  
support the screen m aterial bu t to  pro tect the cam era 
lens and lens cem ent from  the  harm ful effects o f  the  
X-rays. I t  is show n th a t by reflection o f  light this 
glass affects the sharpness o f  th e  image and  reduces 
the intensity o f  the  light reaching the  cam era, thereby 
increasing the necessary exposure tim e. As a result 
o f  tests it is considered such glass should  be dispensed 
w ith since p rotection  o f  the screen against dust is no t 
o f  u tm ost im portance, and  given the  life o f  a  photo- 
fluorographic un it as 500 000 exposures w ith a  dosage 
o f  500 r  a t th e  lens during  such exposures, tests 
have show n there  is no  appreciable adverse effect on 
the lens w ith test exposures to ta lling  1 000 r. b . j . l . 

778.344 : 535.33.072-15 1457
Experim ents on the use o f infra-red sensitive 

phosphors in photography of the spectrum. Paul,
F. W. J. Opt. Soc. Amer., 36, 175-7 (March, 1946).— 
W artim e developm ents o f  infra-red sensitive phosphors 
have m ade possible the photography o f  infra-red 
spectra to  wavelengths as great as 15 300 A w ith 
practical exposure tim es and reasonable definition. 
778.532:621.317.755 1458

H igh speed photography of the cathode-ray tube. 
G o l d s t e in , H ., a n d  B a l e s , P. D . Rev. Sci. Instrum., 
17, 89-96 (March, 1946).— Som e techniques a re  
described th a t have been developed fo r th e  periodic 
recording o f  single, fast traces on  a cathode-ray tube 
at rates up  to  4 000/sec. T he factors affecting the 
m axim um  w riting speed are  discussed, and  it is show n 
th a t speeds as h igh as 70 cm //isec can be obtained 
w ithout sacrifice o f  deflection sensitivity and  using 
com m ercially available tubes an d  films. Several 
16 m m  cam eras, adap tations o f  existing m odels, are 
described which perm it photography o f  as m any as 
4 000 traces/sec. T he film in these cam eras moves 
continuously and a t h igh speeds and  canno t norm ally  
be projected as a  m oving picture. W here such p ro 
jection  is desired, a  cam era is em ployed which provides 
trigger pulses to  initiate  the transients synchronously 
w ith the film speed. F inally, a  technique is presented 
fo r placing consecutive identification num bers in each 
fram e area.
778.83 : 621.386.84 : 616-073.75 see Abstr. 1446
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