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I . — SUB-ATOM ICS.
Hyperfine structure in the arc spectrum of tin. S. T olansky  

an d  G. O. F o reste r {Phil. M ag., 1941. [vii], 32, 315— 323; 
cf. A., 1934, 823).— From  m easurem ents on  th e  spcctrum  
excited  b y  a h o t hollow -cathode discharge, d a ta  a re  reported  
for AA 3352, 2832, 5032, 3223, *3034, 3009, *2803, an d  2702, 
where * denotes reversal. T he las t six a re  classified, analysed, 
an d  discussed in  deta il, an d  in te rv a l factors a re  derived for 
7 term s including th e  com plete group belonging to  th e  deep 
op- electron  configuration. T he nuclear coupling of th is  
group is large, in  agreem ent w ith  deductions on th e  coupling 
of th e  op1 group in 1. A / - v a l .  is a llocated  to  one te rm . T he 
tw o odd isotopes 117 and  119 have  n uclear spins J  and  identical 
nuclear m agnetic  m om ents. No even isotope d isplacem ents 
w ere observed, an d  observations on reversals show th a t  an y  
such ex isting  m u st be very  sm all. N . M. B .

Polarisation of some spectral lines excited by low-speed 
electrons in a discharge tube containing mercury or mercury- 
cadmium amalgam as anode. B. N. G hosh {Current Sci., 
1941, 10, 325— 320).— 00-v. electrons w ere allowed to  im pinge 
o n  th e  surface of H g or 2%  Cd am algam  a t  130°. T he 
depolarisation  of th e  5791, 5770, and  5401 A . H g lines was 
increased by  th e  Cd, and  rendered  com plete b y  a  transverse  
m agnetic  field of 100 gauss applied to  th e  discharge zone.

A. J .  E . W .
Transient discharges in mercury [vapour] at high pressures.

R. R o m p ea n d  P . Schulz (Physikal. Z .,  1941, 42, 105— 110).—  
T he production  of periodic discharges of v e ry  h igh in trinsic  
brilliancy an d  sh o rt d u ra tio n  ( ~ 5  X 10_0 sec.) is described. 
T he discharge is established in a  gap betw een tw o ac tiv a ted  
W  electrodes in a  h ea ted  bu lb  contain ing  an  in e rt gas an d  H g 
v apour a t  1— 0 a tm . pressure (p ) ;  th e  tran s ie n t illum inating  
pow er (t), w ith  an  energy in p u t of ~ 7 0  w.-sec. p e r discharge, 
is > ~ l - 2  x  107 c.p . T he effects of peak  voltage (> 2 0  kv.) 
and  p  on i an d  th e  m ax. discharge cu rren t (> 00 ,500  am p.) 
a re  exam ined, and  th e  spectrum  of th e  discharge is show n.

A. J .  E . W .
Zeeman effect data and further classification of the first 

spark spectrum of cerium, Ca n . G. R . H arrison, W . E. 
A lbertson, and  N . F . H osford ( / .  Opt. Soc. A m er., 1941, 31, 
439— 448).— D a ta  a re  recorded for th e  Ce II spectrum  over th e  
range 2500— 7000 a . ,  pho tographed  in  m agnetic  fields up  to  
90,400 oersteds, g  and  J  vals. a re  de term ined  fo r 280 levels. 
T he energy system  of Ce II consists of a  lower group of levels 
4 /20s, 4f-od , i f 2§p and  4 /3, and  a  h igher group  ifoclGs, 4fod2, 
i/5 d 6 p , 4fGsC>p. In teractio n s of th e  levels a re  strong . T he 
g  sum  ru le  is found to  be  ex ac t w hen all p e rtu rb in g  term s are 
know n. L . J .  J .

Zeeman effects in the palladium spectrum. C. H . L indsley 
and  N. R osen ( / .  Opt. Soc. A m er., 1941, 31, 531—-533).—  
D a ta  for 37 P d  I an d  127 P d  II  lines are  recorded, m easured 
in a  field of ~ 8 7 ,5 0 0  gauss, g  vals. fo r levels arising  from  
4rfs5i an d  4d, op for P d  I an d  4<Z85s a n d  4dB5p for P d  II are  
given. L. J. J .

Useful X -ray data. E. W . P ike ( / .  A p p l. Physics, 1941, 12, 
200— 209).— T he m easured  m ass absorp tion  coeffs. of Allen 
a n d  W rede for I i ,  Be, C, N, O, F , N a, Al, Si, Cl, an d  B r have 
been fitted  to  n /p  =  aA" - f  c /(l 0-048/A) b y  least squares 
an d  th e  vals. of a, n, and  c tab u la ted . T he energy d istribu tion  
in th e  continuous X -ray  spectrum  from  20 to  70 kv., as 
m easured  b y  K irk p a trick  and  by  U lrey, has been recom puted  
an d  presen ted  graphically . D . F . R.

X-Ray physics and X-ray rubes. V. H icks (J. A p p l. Physics, 
1941, 12, 304— 373).— A review  dealing w ith  th e  n a tu re  of th e

X -ra y  spectrum  (continuous an d  line), absorp tion  of A '-rays, 
a n d  th e  m easurem ent of X -ra y  in tensity . T he design an d  
m an u factu re  of A '-ray tu b es for various purposes, and  of 
valve tubes, a re  also described. A . J .  M.

Spectral and total thermal emissivities of oxide-coated 
cathodes. G. Ii. Moore and  H . W . Allison (J . A p p l. Physics, 
1941, 12, 431— 435).— The em issivities of oxide-coated 
cathodes of th e  uncom bined ty pe, such as a re  used in  valves 
fo r te le p l» n e  repea ters an d  radio  receivers, have  been d e te r
m ined. T he spec tra l em issivity  of th e  ty p e  of coating  used 
on equ ipo ten tia l cathodes was de term ined  a t  0-05 p., in  th e  
tem p , range  900— 1200° K., using  th e  tubu lar-filam en t 
m ethod, a n d  th e  resu lts w ere checked b y  th e  diffuse re- 
flectom eter m ethod  of P resco tt el al. (A., 1939, I, 51, 159). 
T he la t te r  m ethod  was also used  w ith  filam ent cathodes, and  
th e  de term ina tion  was ex tended  to  room  tem p . T h ere  is no 
v a ria tio n  of spec tra l em issiv ity  w ith  tem p. A. J . M.

Photon counters for spectral investigations in the ultra
violet. M. N . D ja tschenko  ( / .  Physics U .S .S .J i., 1940, 3, 
479— 480).—T he construction  of p h o to n  counters w ith  polished 
Al cathodes is described. T he spec tra l d istrib u tio n  of th e  
u ltra -v io le t fluorescence of rock-salt excited  by  X -ray s has 
been investiga ted  b y  m eans of a  three-electrode counter, in  
w hich a  grid  betw een th e  cathode  an d  anode allows analysis 
of th e  energy d is trib u tio n  of th e  em itted  pho toclcctrons.

O. D . S.
The electronic charge. V. D. H o p p er and  T . H . L ab y  

{Proc. R oy. Soc., 1941, A, 178, 243— 272).— T he d e te rm in 
a tio n  w as carried  o u t b y  a  new  oil-drop m ethod. T h e  drop  
first falls un d er g rav ity  betw een tw o vertica l p lane  electrodes 
a n d  is th en  deflected b y  th e  app lication  of a  horizon tal 
electric field. T he fall of th e  d rop  is recorded pho tographica lly  
b y  in te rm itte n t illum ination . T h e  m ain  erro r arises from  
u n c erta in ty  of th e  val. of th e  v iscosity  of a ir ;  th e  resu lt 
agrees w ith in  th e  lim its o f e rro r w ith  th e  va l. found  from  
X -ray  d a ta . G. D . P .

Evaluation of the Avogadro number, N ,  and the charge on 
the electron, e, by X-rays. J. A. B earden  ( / .  A p p l. Physics, 
1941, 12, 395—403).—-X -R ay m ethods can  give m ore exac t 
in form ation  ab o u t th e  physical consts. N, e, h, an d  m  th a n  
an y  o th e r available m ethod . T h e  d e te rm ina tion  of th e  A of 
X -ray s b y  d iffraction m ethods is described. T h e  g ra tin g  
const, of calcite crystals has been o b tained  b y  com parison 
of c ry sta l an d  g ra tin g  A, an d  can also be ob ta in ed  from  
chem ical d a ta . F o r  calcite d — (M /2iYp^>) where M  =  mol. 
w t., p =  density , <b — vol. of a  rhom bohedron th e  p e r
pend icu lar d istance betw een th e  opposite  faces of w hich is
1. N  can be calc, from  this, th e  val. on  th e  physical scale of 
a t.  w ts. being  (0-0245±0-0004)1023. T he val. of e deduced 
from  th is is (4-8024±0-0000)10*10 e.s.u., b u t  i ts  accu racy  is 
lim ited  b y  th a t  of th e  F a rad ay . A. J .  M.

Electrostatic cylindrical electron lense3. A. M. Strascli- 
kev itsch  (J. Physics U .S .S .R .,  1940, 3, 507— 523).— M athe
m atica l. T he p o ten tia l fields of electron  op tica l system s 
w ith  a  narrow  slit in a  p lane  o r cylindrical e lectrosta tically  
charged d iaphragm  are  investiga ted . Form ula; a re  derived 
fo r th e  focal lengths of cylindrical electron lenses based  on 
sim ilar arrangem ents. O. D . S.

Structure of gas discharges. H . R a e th e r (N alurw iss,, 1940, 
28, 749— 750).— Two ty p es  of gas discharge a re  recognised, 
th e  T ow nsend s tru c tu re  an d  th e  canal s tru c tu re . In  th e  
Tow nsend ty p e  th e  increase of c u rren t w ith  tim e is determ ined 
b y  ionic m obility . In  th e  canal s tru c tu re  th e  first b u rs t of 
electrons to  leave th e  cathode produces such an  in tense  field 
a t  its  head  th a t  th e  discharge proceeds rap id ly  tow ards th e

2



3 A., I.—i, SUB-ATOMICS. 4

anode in  a  canal form . A n even m ore rap id  canal discharge 
is th en  developed tow ards th e  cathode. T h e  conditions 
un d er w hich th e  canal ty p e  of discharge occurs are  exam ined. 
T h e  Tow nsend s tru c tu re  p redom inates fo r pd  < 1 0 0 0  to rr  
cm., and  th e  canal s tru c tu re  for, pd  > 10 0 0  (p  =  pressure, 
d — d istance betw een electrodes). T he vals. of th e  s ta tic  
b reakdow n field stren g th  for p d  >1000 are com pared w ith  th e  
calc. vals. T he dependence of th e  tim e required  for build ing 
up  th e  discharge on th e  excess of th e  applied po ten tia l above 
th e  s ta tic  po ten tia l fo r b reakdow n is investigated .

A. J .  M.
Cathode drop of an arc. G. H . F e t t  ( / .  A p p l. Physics, 1941, 

12, 430— 438).— T he cathode drop  of an  arc  h as been m easured 
for Cu, Fe, Ag, P t ,  an d  steel electrodes, and  a rc  welding 
electrodes, w ith  an d  w ith o u t coatings. T h e  tim e  for an  arc 
to  estab lish  th e  cathode-drop vo ltage m easured from  th e  
tim e th e  las t co n tac t causes an  appreciable voltage drop  is 
< 4 0  ft-sec. F o r an  a rc  betw een Cu electrodes in  air, th e  
voltage across th e  con tacts a t  th e  in s ta n t of separa tion  is 
independen t of th e  cu rren t in  tho  range 0-5— 10 am p., in 
d ependent of th e  open c ircu it voltage a fte r  th e  a rc  was 
extinguished in  th e  range 8— 230 v., an d  also of th e  circuit 
p a ram ete rs a n d  speed of sep ara tio n  of th e  con tacts. I t  
varies w ith  th e  pressure of th e  a tm . in  w hich th e  a rc  is b u rn 
ing. F o r Cu th e  drop decreases from  13 v. a t  a tm . pressure 
to  8 v . a t  OT m m . T he drop  depends on th e  n a tu re  of th e  
electrodes and, in  th e  case of welding electrodes, on th e  
coating, if any . A. J .  M.

Production of large ionic currents. II. M. I. K orsunski 
and  S. T. Shavlo (J. Physics U .S .S .R ., 1940, 3, 385— 392).—  
C onditions have  been exam ined for th e  form ation  of ions due 
to  ionisation  by  electrons in a  gas a t  such pressures th a t  th e  
free p a th  of tho  electron is >  th e  d istance betw een th e  
electrodes. T he dependence of th e  ionic cu rren t on  p o ten tia l 
a t  const, pressure, accelerating  p o ten tia l and grid poten tial, 
an d  th e  dependence on  gas pressure, have  been determ ined. 
T he effect of pressure on ionic cu rren t is co m p lica ted ; there  
ex ists a  lim iting  pressure above w hich it  is possible to  get a  
very  large ionic cu rren t. In  th e  neighbourhood of th is  th e  
d ischarge becom es v ery  u nstab le . T here  is an  oscillatory  
m otion of electrons betw een th e  electrodes. W ith  su itab le  
p aram eters, th e  p ro b ab ility  of ionisation  is so g rea t th a t  th e  
no. of ions generated  p e r  electron  is > 1 .  A. J . M.

Theory of anode fall in glow discharges. A von Engel 
(Phil. M ag., 1941, [vii], 32, 417— 4-20).— A th eo ry  is developed 
w hich re la tes to  th e  processes occurring  in th e  neighbourhood 
of th e  anode when a  positive colum n is p resen t. Tho factors 
w hich determ ine fhe dependence of anode fall on discharge 
cu rren t are  stud ied . T he theory' is verified b y  previous d a ta  
for discharges in  H 2, D !p N s, 0 2, He, Ne, an d  A.

A . J .  E . W .
Theory of non-stationary states ol the electric discharge 

plasma. B. G ranovski (J. Physics U .S .S .R ., 1940, 3, 195—  
218).—M athem atical. S ch o ttk y 's  diffusion th eo ry  is gener
alised to  include n o n -sta tio n ary  s ta te s  of th e  p lasm a in low- 
pressu re  discharges of low an d  m edium  frequency.

L. J. J-
Temperature of the ionosphere. R . P en n d o rf (N aturw iss., 

1940, 28, 751).— T he tem p, of th o  F 2 lay e r is 500— 1000° K . 
according to  th e  com position of th e  a ir. T he tem p , of th e  
E  lay e r w here tho  N , is n o t dissociated and  th e  0 2 is beginning 
to  dissociate is 330— 374° K . T he tem p , o f o th er p a r ts  of 
these  layers a re  calc, on  th e  basis of th e  different com position 
of th e  a ir. A. J . M.

Recoil-electron spectrum oi y-rays from radium-C. G. D.
L atischev, A. F . K om paneetz, N . P . Borisov, an d  I. M. 
G usak ( / .  Physics U .S .S .R .,  1940, 3, 251—202).— A m ethod 
of analysing  energies of recoil electrons is developed; i t  
consists essentially  of a  m agnetic  spectrograph  w ith  tw o 
Geiger-M iiller counters for recording th e  electrons b y  th e  
coincidence m ethod. T he m ethod  is applied to  th e  exam in
a tio n  of th e  recoil-electron spectrum  of R a-C . T he energy 
spectrum ' shows a  no. of peaks. Com parison w ith  th e  
in te rn a l conversion positron  spectrum  ind ica tes th a t  th e  
re la tive  in tensities of th e  y-lines of R a-C  ob tained  from  th e  
positron  spectrum  an d  th e  recoil-electron spectrum  are  th e  
sam e. T h e  theo re tical curve calc, from  Jaeg er and  H ulm e's 
th eo ry  (A., 1935, 557) w hich gives th e  dependence of th e  
in te rn a l conversion coeff. on th e  y-ray  energy for quadripole

tran sitio n s is verified. T he p rincipal h a rd  y-lines of th e  R a-C  
spectrum  are  of quadripole origin. A. J .  M.

Positron spectrum of radium-C. A. I. Alichanov and  G. D. 
L atischev  (J. Physics U .S .S .R ..  1940, 3, 203— 274).— The 
positron  spec trum  of R a-C  has been investiga ted  w ith  im 
proved  ap p ara tu s . T he curve of energy ag a in st no. of 
positrons shows 11 sharp  drops, each corresponding w ith 
a  y-line of w hich th e  energy can be calc. A ll th e  positrons 
from  R a-C  arise from  in te rn a l conversion of y-rays. I t  is 
show n th a t  th e  to ta l  in ten sity  of a  large no. of y-lines of R a-C  
is com parable w ith  th e  in tan sity  of th e  strongest y-line of 
Ra-C . Tho th eo ry  of Jaeger and  H ulm c (A., 1935, 557) is 
verified. No drop  corresponding w ith  energy  of 1414 ke.v. 
of a  nucleus level in R a-C ' has been observed, in  agreem ent 
w ith  th e  fac t th a t  a  tran s itio n  from  th is  level w ith  emission 
of a  y-ray  is forbidden. A. J .  M.

Radioactive thallium isotope thorium-C". J- Z irkler (Z. 
physikal. Chem., 1940, A, 187, 103— 104).— M easurem ents of 
th e  coeff. of p a rtitio n  of T h -C " betw een I T  an d  T l" ' a t  50° 
give th e  sam e resu lt as a t  lower tem p., w hence i t  appears t h a t  
th e  effect is n o t due to  ion h y d ra tio n . I t  was previously  
suggested (cf. A ., 1930, 282, 791) th a t  th e  d istrib u tio n  is 
determ ined  b y  th e  m ass-ratio  of th e  Tl isotopes. T h e  m ean 
of 12 experim ents gives for th is ra tio  2«3'l’l /205T l =  29-5/70-4, 
in  agreem ent w ith  th e  m ass-spectrograph resu lt. F . L . U.

Scattering of photo-neutrons by nuclei. A. I .  L eipunski (J. 
Physics U .S .S .R ., 1940, 3, 231— 230).— D unning’s resu lt (A., 
1934, 714) th a t  th e  sca tte rin g  cross-section of pho to-neu trons 
increases sm oothly  from  elem ent to  elem ent w ith  increasing 
a t.  w t. is due to  th e  use of a  de tec to r sensitive on ly  to  high- 
energy n eu trons. E xperim en ts on th e  sca tte rin g  of n eu tro n s 
ob ta ined  b y  bom bard ing  Be a n d  D  writh  y-rays from  R a  
an d  R a-T h  w ith  a  m ore sensitive d e tec to r show th a t  th e  
cross-section varies irregu larly  from  elem ent to  elem ent. 
N eutrons of energies 130, 220, and  900 ke.v. were used. F o r 
lig h t elem ents (H— Ca) sh a rp  m ax . are  found in  th e  curve of 
sca tte rin g  cross-section ag a in st n eu tro n  energy, po in ting  to  
th e  existence of resonance levels. T hese effects explain th e  
irregu lar v a ria tio n  of cross-section. F o r  heav y  nuclei 
(Mn— Bi) th e  curve falls regu larly  as neu tro n  energy increases, 
agreeing w ith  th e  s ta tis tica l th eo ry  of nuclei. T he va ria tio n  
of cross-section fo r these  elem ents is connected  w ith  som e 
ind iv idual p ro p e rty  of th e  nucleus. T he v a ria tio n  of cross- 
section of th e rm al n eu trons in  th e  case of heav y  elem ents 
depends largely  on th e  existence of levels in  th e  nucleus n ear 
th e  th e rm al energy. In  those  cases w here resonance levels 
have  n o t been observed, o r where th e y  lie fa r  from  th e  th erm al 
region, i t  is possible th a t  th e re  a re  levels w ith  energies slightly  
<  th e  cap tu re  energy of a  neu tro n  b y  th e  nucleus.

A. J . M.
Isomerism of atomic nuclei. L. I. R usinov  and  A. A. 

Jusefov itsch  ( / .  Physics U .S .S .R ..  1940, 3, 281— 280).— T he 
ß- and  y -tfansform ations of th e  rad ioactive  80B r nucleus are 
considered. E ach  /¡-transition  is accom panied b y  th e  
evo lu tion  of a  so ft electron , supposed to  be  an  electron of 
in te rn a l conversion. T h is hypothesis requires th e  emission 
of X -ray s in th e  process of decay  of rad ioactive  Br, an d  these  
were detected . T h is confirm s th e  th eo ry  of B ohr an d  
W eizsäcker th a t  isom erism  of nuclei is due to  different 
(m etastable) energy s ta te s  of th e  nuclei. A suggested schem e 
of tran s itio n s of isom eric B r is given. T o estab lish  th e  th eo ry  
com pletely  i t  is necessary to  show experim entally  th a t  th e  
sm all p ro b ab ility  of tran s itio n  of th e  nucleus from  th e  m eta- 
stab le  to  th e  g round s ta te  is due to  tho  g re a t difference of 
an g u la r m om enta  corresponding w ith  th e  levels. E x p erim en tal 
d a ta  arc a t  p resen t insufficient to  prove th is, b u t  i t  is know n 
th a t  in  th e  48-ke.v. tran s itio n  of th e  nucleus from  th e  m e ta 
stab le  level th e  change in  th e  an g u la r m om entum  is a t  least 
2 un its . A. J .  M.

Radiations from bromine (82Br). J . R o tb la t (N ature, 1941, 
148, 371— 372).— T he rad ioactive  B r w as p repared  b y  irrad i
a tin g  a  th in  layer of Se evapora ted  on Au foil w ith  4-Me.v. 
p ro to n s from  a cyclo tron . T he /3-ray ab so rp tion  curve 
ind icates th a t  th e  (3-radiation from  82B r consists of tw o  groups 
w ith  97%  of th e  d isin tegrations hav ing  an  up p er energy 
lim it of 4 6 0 ± 1 0  ke.v ., an d  3%  hav ing  an  up p er lim it of 
1200 ¿ 5 0  ke .v . A bsorption  of th e  y -rays in  P b  an d  A1 
gives a  tw o-com ponent curve, ind ica ting  th e  existence of tw o 
y -q u an ta  of ~ 7 0 0  an d  1300 ke.v., th e  form er being tw ice 
as in tense  a s  th e  la tte r .  A bsorption  of C om pton electrons
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show ed th e  existence of a  y-ray line of 1 2 5 0 ± 5 0  ke.v ., w ith  
a  second com ponent of 700 ± 5 0  ke.v. T h e  in ten sity  of th e  
softe r y -quan tum  is tw ice th a t  of th e  ha rd er. T he ra te  of 
f l-y  coincidences is 4-88±0-07 p e r 1000 /3-rays, and  th a t  of 
y —y coincidences, 3-14±0-07 per 1000 y-rays. H ence th e  
y -rays following th e  emission of th e  m ain  group of /3-rays 
form  a  cascade of 3 q u a n ta  pe r d isin teg ra tion . A nuclear 
level schem e of 82I<r and  82B r represen ting  these resu lts is 
g iven . T h e  to ta l  d isin tegration  energy of 82B r is 3-1 Me.v.

I.. S. T.
Artificial radioactivity. V. K. D iebner and  E . G rassm ann 

(Physiltal. Z ., 1940, 41, 157— 194; cf. A., 1939, 1, 294),—A 
deta iled  review  of w ork published in  1939. A. J .  E . W.

Dcuteron -tritium reaction in fluorine. R. S. K rishnan  
(N ature, 1941, 148, 407— 408; cf. A., 1941, I ,  300).— B om 
b ard m en t of N a F  w ith  9-Me.v. deu terons, an d  a  L a F 3 separ
a tio n  from  th e  irrad ia ted  sam ple, give a fluoride fraction  
w hich shows, in  add ition  to  a  short-period ac tiv ity , a n  in tense  
positron  112± 2 -m in . ac tiv ity . T he absorp tion  lim it ob ta ined  
for th e  positron  spectrum  is 0-23 ±0-01 g. pe r sq. cm. of Al, 
corresponding w ith  a  m ax. energy of 0-72±0-02 M e.v. 18F  is 
th u s  form ed by  th e  reaction  '»F  (d, 3H) 18F . E x cita tio n  
function  m easurem ents, m ade b y  th e  pow der technique, 
ind ica te  a  th resho ld  a t  ~ 6  M e.v., an d  a  Q val. of —3-2 Me.v. 
for th is  reac tion . T h e  cross-section for th e  form ation of 
18F  from  F  un d er deu teron  (8-8-Me.v.) b o m b ard m en t is 
3 -9 ± 0 -4  x  10~27 sq. cm . L . S. T .

Spontaneous fission oi uranium. G. N. F lerov  and  K . A. 
P e trsh ak  ( / .  Physics U .S .S .R ., 1940, 3, 275— 280; cf. A., 
1940, I, 338).— A special ty p e  of tu n ed  ion isation  cham ber 
has been constructed , and  is used in  con junction  w ith  an  
am plifier for th e  investiga tion  of ionisation  produced by  
fission p ro ducts of U. T h e  sensitiv ity  is 30— 40 tim es th a t  
of an  o rd inary  cham ber. T he fission of TJ nuclei in  th e  
absence of a  neu tro n  source has been verified. I t  is p robab ly  
to  be explained b y  th e  spontaneous fission of “S U  nuclei of 
half-life 1010— 10”  years. A. J .  M.

Angular distribution oi shower particles. L. L an d au  ( / .  
P hysics U .S .S .R ., 1940, 3, 237— 242).— T he to ta l  no. of all 
p a rtic les  in  a  show er is given by  a n  exponential facto r p re 
v iously calc. (A., 1938, I ,  424) and  a  non-exponentia l coeff. 
T h e  la t te r  is calc., an d  a n  expression is ob tained  for th e  m ax. 
no. of particles in  a  show er. An expression fo r th e  an g u la r 
d is trib u tio n  of particles in  a  show er is also deduced. T he 
m ean horizon tal w id th  of a  show er a t  a  given level is ob tained . 
T h e  w id th  is a lm ost in d ependen t of th e  p a th  trav ersed  by  th e  
show er and  of th e  k ind  of partic le  generating  i t .  In  a ir  th e
w id th  is —250 m . A. J .  M.

(A) General classical theory o i spinning particles in a Max
well field. H . J .  B h ab h a  an d  H . C. Corben. (B) General 
classical theory of spinning particles in a meson field. H . J.
B h abha  (Proc. Roy. Soc., 1941, A, 178, 273— 314, 314— 350; 
cf. A., 1940, I, 309).— (a ) A com plete classical th eo ry  of a  
sp in n in g  p a rtic le  m oving in  a  M axwell field is given. T he 
eq uations a re  consisten t w ith  th e  conservation  of energy, 
m om entum , and  ang u la r m om entum , an d  th u s  con ta in  th e  
effect of rad ia tion  reac tion  on  th e  m otion  of th e  particle .

(b ) An cx ac t th eo ry  of th e  m otion of a  p o in t dipole in  a  
m eson field is given w hich tak es in to  accoun t th e  cifects of 
th e  reaction  of th e  em itted  m eson field. G. D . P .

Meson theory. D. Ivanenko  (J. Physics U .S .S .R .,  1940, 3, 
417— 419).—-The m eson th eo ry  explains th e  isotopic d is
p lacem en t of th e  spec tra  of certa in  elem ents w hich rem ains 
a f te r  th e  m otion  of th e  nucleus h as been tak e n  in to  account, 
since th e  m eson th eo ry  leads to  in te rac tio n  betw een all 
e lem en tary  particles an d  n o t only betw een h eavy  nuclons. 
T here  will th u s  be  an  in te rac tion  betw een  n eu trons and  
e lectrons w hich explains n o t only th e  isotopic displacem ent 
b u t  also th e  anom alous sca ttering  of electrons b y  nuclei, 
observed b y  B o the. T he sca ttering  of m esons due to  th e ir  
in te rac tio n  w ith  quasi-m agnetic  m om ents of n eu trons is 
considered. A. J. M.

Problem oi two plane waves in classical non-linear electro
dynamics. A. A. Sm irnov (J. Physics JJ.S .S .R ., 1940, 3, 
447— 453).— M athem atical. T he p roperties of a  p lane  m ono
chrom atic  lig h t w ave in  space in  w hich an o th er p lane  m ono
ch rom atic  lig h t w ave is p ropagated  a re  investiga ted  according 
to  th e  classical non-linear electrodynam ics of B orn  and 
Infeld  (A., 1935, 912). On th e  assum ption  th a t  th e  fields of

th e  waves a re  sm all com pared w ith  th e  c rit. field, th e  solution 
is ob tained  in  a  first-order approx im ation  show ing th a t  b o th  a  
d isto rtion  of th e  fields of th e  in itia l waves, a n d  th e  appearance  
of sca tte red  w aves w ith  g rea tly  changed frequencies and  
velocities of p ropagation , will occur, l 'h o  effects a re  v e ry  
sm all and  unobservable  experim entally . O. D . S.

Connection of the quantum ensemble with the Gibbs classical 
ensemble, n .  D. B lochintzev an d  P . N em irovski ( / .  
Physics U .S .S .R .,  1940, 3, 191— 194; cf. ibid., 2, 71).—  
M athem atical, T he conditions for th e  ap p rox im ation  of 
q u an tu m  sta tis tic s  bv  classical s ta tis tic s  a re  discussed.

L. J .  J .

I I . — M O L E C U L A R  S T R U C T U R E .
Band spectrum oi thallium bromide. H . G. H ow ell and  

N. Coulson (Proc. Physical Soc., 1941. 53, 706— 713; cf. A., 
1938, I, 431). D a ta  an d  classifications of th e  ban d s of T IB r 
pho tographed  in  abso rp tion  and  in  em ission for 3400—4500 a . 
are  reported . An expression for th e  analysis of th e  m ain 
b and  system  1 ^  1£ + is found . A very  sm all b u t  in tense 
b and  system  occurs, in em ission only, a t  3950 a . ; th e  lower 
s ta te  is th e  up p er s ta te  of th e  m ain  system . Prcdissociation 
occurs in  b o th  system s and  th e  un stab le  levels responsible 
a re  th e  up p er levels of co n tinua  a t  1900 an d  3300 a . O ther 
co n tinua  occur a t  2700 and  2960 a . N . M. B.

Perturbations in the neighbourhood oi the predissociation 
limit. B. I. S tepanov  (J. Physics U .S .S .R .,  1940, 3, 463— 
466; cf. A., 1941, I, 147).— T heoretical. T he existence of 
sm all p e rtu rb a tio n s  in th e  predissociation levels is a ttr ib u te d  
to  in te rac tio n  w ith  b o th  con tinuous an d  discrete levels. 
T heoretical p red ic tions agree w ith  observed p e rtu rb a tio n s  n ear 
th e  predissociation  lim it in  th e  sp ec tra  of CaH, N 2, Se2, an d  
S2. O. D. S.

Spectroscopic observation on hydrocarbon flames in  atomic 
oxygen. I. K. H . Geib an d  W . M. V aidya. II. Specto- 
scopic investigation of hydrocarbon flames. W . M. V aidya 
(Proc. R oy. Soc., 1941, A, 178, 351— 355, 356— 309).— I. 
Flam es of hydrocarbons b u rn in g  in  a t.  O w ere exam ined to  
see w h e th er th e  C2H 4 flam e b an d s occur. T h ey  are  found to  
be stro n g  in  C 0H„ an d  C2H 2, b u t  w eak an d  diffuse in  CaH 4. 
M eOH gives O H  a n d  CH bands an d  also "  cool flam e "  bands, 
w hilst C H „0 show s on ly  th e  OH b a n d  a t  A 3064. T he C2I-I4 
flam e ban d s are  n o t observed in th e  flame of C SH 6 b u rn in g  
in a t.  H .

I I .  T h e  m ateria ls exam ined include C H 4, C2H 4, C2H 2, and 
th e  in te rm ed ia te  p ro d u c ts  of th e ir  com bustion , viz., M eOH, 
CHjO, H C 0 2H , MeCHO. T h e  flames of th e  B unsen  an d  
M eker bu rners w ere also exam ined and  some observations 
w ere m ade on E t20 ,  E tO H , MeCl, CHCL, an d  CC14. In  
general th e  o u te r  cones give a  spec trum  id en tica l w ith  th e  
CO flam e spec trum  w hilst th e  inner cones show C2, CH, O H , 
an d  th e  C2H 4 flam e bands. P rev a len t theories o f hy d ro 
carbon com bustion  a re  discussed in  th e  lig h t of th e  spec tro 
scopic evidence. G. D . P .

Inira-red absorption spectrum oi acetone. D. P rice  (J. 
Chem. Physics, 1941, 9, 725— 726).-—T he in fra-red  a b so rp tio n  
sp ec tru m  of gaseous COMe2 h as  been m easured  over th e  
frequency  range 500— 3000 cm .-1, using C aF, NaCl, and  
K B r prism s, a n d  13 frequencies a re  recorded. J. W . S.

Sensitised chemiluminescencs in solutions. B . T am am ushi 
(N aturw iss., 1940, 28, 722— 723).— An in tense  b lue glow is 
observed when lum inol (3-am inophthalhydrazidc) is oxidised 
in  a lkaline  so lu tion  in  th e  presence of hasmin as ca ta ly s t. I f  
a  fluorescent substance  is added to  th e  reaction  m ix tu re  th e  
colour of th e  glow is th a t  of th e  fluorescent substance. T h is 
is an  exam ple of chem ifluorescence, in w hich th e  fluorescence 
is excited  n o t b y  ex te rn a l ligh t b u t  b y  th e  energy of th e  
reac tion  in th e  so lu tion . T here  a re  tw o  possible exp lanations 
represen ted  b y  th e  following schem es: (1) L  4- a —̂ L * ,
L*  - > L  +  hv, F  +  h v -> F * . F*  - > F  +  hv ' ; (2) L  +  c -> L *, 
L*  +  F - > L  +  F*, F*  +  hv' (L  =  lum inol, F  =  fluor
escen t substance). T he second is a  case of sensitised chem i- 
lum inescence, and  is th e  m ore probable , since th e  ad d itio n  of 
a n o th e r chem ilum inescent substance, d im ethy ld iacridy lium  
n itra te , to  a  m ix tu re  of lum inol an d  haemin gives th e  lu m in 
escence of th e  fo rm er an d  n o t  of th e  la tte r ,  a n d  w ith  g reater 
in ten sity . A definite concn. of fluorescent substance  is 
requ ired  to  ex tingu ish  th e  blue lum inescence of lum inol, b u t
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as th e  concn. of th e  fluorescent substance is increased th e  
lum inescence due to  i t  decreases in  in ten s ity  an d  is u ltim ate ly  
com pletely extinguished. A. J .  M.

Elementary oscillators and polarisation of photoluminescence.
S. X. V avilov (J. Physics U .S .S .R .,  1940, 3, 433—442).—  
T heoretical. T he po larisa tion  of photolum inescence, and  its  
dependence on th e  o rien ta tio n  of th e  electric v ecto r of th e  
absorbed ligh t and  of th e  d irection  of observation , are  
un iquely  determ ined  b y  th e  m ultipole order of th e  absorbing 
an d  sca tte rin g  rad ia to rs , p rovided th a t  th e  an iso tropy  of th e  
absorb ing  system  is n o t com pletely destroyed b y  collision or 
o th e r causes before rad ia tion . T he po larisa tion  d istribu tion  
is calc, for linear oscillators, for th e  cases in w hich th e  absorbing 
and  sca tte rin g  rad ia to rs  are  respectively  : dipole, d ip o le ;
quadrupole , q u a d ru p o le ; dipole, qu ad ru p o le ; an d  quadrupole, 
dipole. O. D . S.

Extinction of the fluorescence and photothermal decom
position of aniline. A. V artan ian  (J. Physics U .S .S .R ., 1940, 
3, 467— 478).—-The ex tinc tion  of th e  fluorescence of N H 2P h  
v ap o u r a t  3 m m . pressure b y  (X, N H 3, a n d  H 2 has been 
stud ied . T he pressures a t  which fluorescence is halved are  
8  m m ., 90 m m ., an d  250 m m . respectively  fo r these  gases. 
T he h igh quenching, efficiency of 0 2 is due to  chem ical reaction . 
W hen  N H jP h  v ap o u r is su p erh ea ted  a t  tem p , up  to  400° and  
const, pressure (3 m m .) th e  fluorescence decreases linearly  w ith  
tem p , a f te r  correction has been m ade for th e  decrease in 
d en sity  w ith  tem p . A t these  tem p , irrad ia tio n  w ith  th e  Mg 
spark , a f te r  filtering o u t th e  2026 A . line, decom poses N H 2P h  
g iv in g  N H 3, H j, a  substance o r substances fluorescing in  th e  
visible, and  solid p roducts . T he reaction  is in te rp re ted  as a 
unim ol. decom p, due to  a  chance accum ulation  a t  th e  bond  
(which is rup tu red ) of th erm al energy sufficient to  cause d e 
com p. of th e  excited  mol. O. D . S.

Concentrational depolarisation of the fluorescence of dye 
solutions. P . P . Feofilov an d  B. J . Sveschnikov (J. Physics 
U .S .S .R .,  1940, 3, 493— 505).— T he v aria tio n  w ith  concn. of 
th e  p o larisa tion  of th e  fluorescence of glycerol solu tions of 
N a  fluorescein, eosin, rhodamine-Z! (I), an d  trypaflav in  (II) 
h as been stud ied  in  th e  presence of vary ing  concns. of quench
ing agen ts (N H P h 2 an d  K I). A s th e  quenching increases, 
po larisa tion  of th e  fluorescence increases, ten d in g  to  a  const, 
val. for all concns. of th e  fluorescing m ol., i.e., concen tra tional 
depolarisation  is dim inished b y  a  shorten ing  of th e  life-tim e r  
of th e  excited  s ta te  b y  quenching. T he dependence of th e  
po larisa tion  of th e  fluorescence of (I) on  tem p , confirm s th a t  
co n cen tra tiona l depo larisation  decreases w ith  increased 
quenching, in  th is  case due to  th e  rise in tem p . T h e  com 
plica ted  form  of th e  depolarisation  curve of (II) is ascribed 
to  th e  balancing effects of concen tra tiona l depolarisation  and  
th e  increase in po larisa tion  due to  th e  shorten ing  of r  b y  con
cen tra tio n al quenching. P e rrin 's  theo ry , w hich ascribes con
cen tra tio n al depolarisation  to  resonance tran sfe r of energy 
betw een excited  and norm al dyestuff m ols., is regarded as 
th e  m ost sa tis fac to ry  in te rp re ta tio n  of th e  phenom ena.

O. D. S.
Raman spectra of m ono- and di-chlorobenzenes. H.

Sponer a n d  J .  S. ICirby-Sm ith (J. Chem. Physics, 1941, 9, 
667— 672).— R am an  spec tra l d a ta  for gaseous PhC l and  o-, 
h i - ,  an d  £-C ?H 1Cl2 and  depolarisation  factors for th e  R am an  
lines o f liquid o-, m-, and  £-C 6H 4Cl2 a re  recorded. Assign
m en ts w hich include m ost of th e  lines in  th e  gas a re  suggested.

J .  W . S.
Raman spectrum of difer/.-butyl ether. F. F . Cleveland 

(J. Chem. Physics, 1941, 9, 722— 724).— R am an  d isplace
m ents, estim ated  in tensities, an d  depolarisation  facto rs for 
liquid Buv20  are  recorded, an d  com pared w ith  sim ilar d a ta  
for B u“20  an d  B u02O (A., 1940, I, 195). T he observed dis
p lacem ents a re  assigned ten ta tiv e ly . J .  W . S.

Relation between absorption spectra and chemical constitu
tion of dyes. XIX. Mono- and poly-azo-dyes with a single 
auxochrome.— See A., 1942, II, S. 

Ionisation potentials of polyatomic molecules. T. M.
Sugden, A. D. W alsh , an d  W . C. P rice  (N ature, 1941, 148, 
372— 373).— T he follow ing vals. are  recorded for first ionis
a tio n  po ten tia ls  : H sO 12-56, M eOH 10-8, E tO H  10-7, P rO H  
10-7, M e20  10-5, E tjO  10-2, H 2S 10-42, MeSH 9-7, Me2S 9-4, 
E t,S  9-3, P r°.S  9-2; N H 3 10-8, N H ,M e 9-8, N H M e. 9-6, 
NM e, 9-4; C,H20  10-S3, MeCHO 10-181, COMe2 10-1,
CHjtCH-CHO 10-06, Pr^CHO 10-19; CMeJCH 11-25, (CH:C) 2

10-74; CH 2:CHC1 9-95, (CHCK) 2 9-61 (cis), 9-91 (trans); C eH r, 
9-19, an th racen e  8-3, PhM e 8-77, xylene (o-, in-, an d  p-) 
~ 8 -3  e.v . Vals. given to  0-01 v. a re  spectroscopic, th e  o thers 
a re  electron im p ac t vals. F o r H 20 ,  H 2S, C H 20 , and  th e ir  
a lky l derivatives, th e  electron rem oved is a  non-linking p-rr O 
(or S) electron . F o r  N H , and th e  am ines, th e  m in. ionisation  
p o ten tia l corresponds w ith  a  2 p 2(n) electron, w hich is non
link ing  w ith  o rb ita l perpendicu lar to  H H H  plane. In  
CMejCH, (CH;C)j, th e  halogenoethylenes, an d  th e  a rom atic  
mols., 77 electrons of th e  double an d  trip le  linkings arc invo lved . 
F o r MeCHO, C H 2:CH-CHO, and CHMelCH-CHO, extensive 
R ydberg  series were found in  th e  vac. u ltra -v io le t, g iving 
lim its (ionisation po tentials) of 10-1811 ±0-0007, 10-057±  
0-006, an d  10-187±0-001 v., respectively. E . S. T .

Breakdown potentials in hydrogen, oxygen, nitrogen, nitric 
oxide, hydrogen chloride, hydrogen bromide, and hydrogen 
iodide. G. M. K ovalenko ( / .  Physics U .S .S .R ., 1940, 3, 455— 
462).— B reakdow n po ten tia ls  have  been m easured  in  H 2, 0 2, 
N 2, NO, HC1, H B r, an d  H I  a t  a  const, ra tio  of pressure to  
abs. tem p ., i.e., w ith  const, no. of mols. pe r c.c. of gas. Some 
d a ta  a re  given for th e  v a ria tio n  in b reakdow n p o ten tia l w ith  
th e  no. of discharges previously  m ade th ro u g h  th e  gas. T he 
corre lation  of b reakdow n p o ten tia l w ith  th e  m ol. w t., m ean 
free p a th , ionisation  p o ten tia l, crit. tem p., in te ra t . d istance, 
an d  h e a t of dissociation of th e  mol. is discussed. O. D. S.

Effect of X-rays on the breakdown strength and flashover 
voltage of certain dielectrics. E . A. W alker ( / .  A p p l. Physics, 
1941, 12, 215— 218).— M easurem ents of th e  reduction  in 
b reakdow n s tren g th  of air, in su lating  oil, and  yellow varnished 
cam bric are given. T he flashover voltage a t  a  so lid /a ir 
bo u n d ary  increases sligh tly  on exposure to  X -rays.

D. F . R.
Electric strength of gases. A. M. B ontsch-B ruevitsch , 

M. B. G linka, and  B. M. H ochberg  ( / .  Physics U .S .S .R .,  1940, 
3, 327— 332).— T he electric stren g th  of a  no. of gases, 
chiefly F  com pounds (e.g., SO F2, S 0 2F 2, S F 0, P F 3, B F 3, 
CC12F 2, CCIjF, CF4, an d  S iF 4) h as been determ ined. T here  is 
no sim ple rela tionsh ip  betw een  electric s tren g th  an d  ionis
a tio n  p o ten tia l o r no. of a to m s in  th e  m ol. E lectric  stren g th  
increases w ith  increasing  m ol. w t. b u t  no definite connexion 
betw een these  can be traced . A. J .  M.

Electrical conductivity of semi-conductors with an ionic 
lattice in strong fields. B. D avidov a n d  I .  Schm ushkevitsch  
(J. Physics U .S .S .R .,  1940, 3, 359— 377).— Theoretical. T he 
dev ia tions from  O hm ’s law  of electronic sem i-conductors w ith  
an  ionic la ttice  in a  stro n g  field a re  investigated . In  add ition  
to  th e  in te rac tion  of electrons w ith  th e  op tical v ib ratio n s .of 
th e  lattice , inelastic  collisions (ionisation) m u st be  tak en  in to  
account. T h e  m ean energy of th e  electrons approaches 0-2 of 
th e  ionisation  energy w ith  increasing field, so th a t ,  unlike 
sem i-conductors w ith  an  a t .  la ttice , th e  electron m obility  
increases in  th e  case of ionic lattices, in  strong  fields. T he 
v a ria tio n  of m obility  w ith  field s tren g th  an d  tem p , is different 
for low an d  high tem p . T h e  b o u n d ary  div id ing th e  ranges 
is 0 =  fico0ll< (t.j0 is th e  lim iting  frequency of op tical v ib ratio n s 
of th e  crystal). F o r T  <  0 and  fields up  to ~ 1 0 0 0  v. p e r cm., 
th e  m obility  is in d ependen t of th e  field, and  O hm ’s law  h o ld s ; 
th e  m obility  decreases exponentially  w ith  T . A t T  >  6 and 
fields <  1 0 s v. p e r  cm . th e  conductiv ity  is indep en d en t of th e  
field an d  varies as T ~ i.  F o r  fields > 1 0 5 v . pe r cm . th e  con
d u c tiv ity  increases w ith  th e  field. F roh lich ’s th eo ry  of b reak 
dow n is discussed. A. J .  M.

Theory of anomalous dispersion and dielectric losses in solids.
W . H olzm iiller (Physikal. Z ., 1940, 41, 499— 508).— D ielectric 
losses in  p o lar solids a re  due to  changes in  th e  o rien ta tion  of 
th e  p o lar groups am ong th e  various positions of m in. e n e rg y ; 
these  changes occur b y  th e  com bined action  of th erm al 
collisions and  th e  electric field, a n d  are therefore  tim e- 
dependen t. B y  in tro d u c tio n  of certa in  re laxation  tim es th e  
dependence of e a n d  loss angle (S) on frequency an d  tem p , is 
explained, and  e and  8 a re  re la ted  to  th e  m ean  m om ent of th e  
p o lar groups an d  th e ir  po larisability . A . J. E . W .

Variation of dipole moment of ethylene bromide and ethylene 
chloride with temperature. R. L inke  (Z. physika l. Chem., 1940, 
B, 46, 251— 260).— Assum ing th e  equilibrium  betw een cis- 
an d  trans-form s to  be a  function  of tem p ., th e  dipole m om ents 
of th e  ct's-forms of (CH 2B r ) 2 and  (CH 2C1) 2 hav e  been  calc, 
from  th e  v a ria tio n  of th e  dipole m om ents of th e  equilibrium  
m ix tu res w ith  tem p . T he dipole m om ents of m onohalogeno-
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deriva tives a rc  n o t g rea tly  different from  those of th e  di- 
lialogeno-com pounds. A. J . M.

Variation ol dipole moment oi o-chlorophenol with temper
ature, and the dipole moments of p-chlorophenol, o-anisidine, 
and the phenylenediamines. R . L inke (Z . physikal. Chem., 
1940, B, 46, 201— 209).— The dipole m om ent of o-C(H 4Cl-OH 
varies w ith  tem p ., b u t  th a t  of th e  o th er substances m entioned 
above does no t. I t  is assum ed t h a t  in  th e  case of o-C0H 4Cl-OH 
th e re  is cis-lrans  isom erism , and  th e  effect of tem p , on th e  
dipole m om ent is used to  calcu la te  th e  h e a t of transfo rm ation , 
w hich is 1200±500  g.-cal. T he p a rticu la rly  large  effect of 
th e  su b stitu en ts  in  th is  mol. on th e  m om ent is considered to  
be due to  th e  occurrence of a  I I  bond, an d  th e  effect of th e  
CO linking on th e  position  of th e  H  a to m ; th is  is confirm ed 
b y  considering th e  m om ents of o-C?H 4Cl-NH2 and  o-anisidine. 
In  th e  case of o-CtH ,(N H ,) , th ere  is a  considerable difference 
betw een th e  observed m om ent and  th a t  calc, on th e  assum p
tion  of free ro ta tio n . In  th e  case of th e  m- and  ^-com pounds 
th e re  is free ro ta tio n . A. J .  M.

Dipole moment in solution. G. R . P a ra n jp e  an d  D . J . 
D a v a r (In d ia n  J .  Physics, 1941, 15, 173— 183).— T he a p p aren t 
electric  m om ents of o-, m-, and  /¡-CcI I 4M c-N 02 hav e  been 
m easured  a t  30° in  C0H U, C .H lc, CCI4, C „H 0, PhM e, CS2, and  
CHC13. T he resu lts arc  used to  verify  th e  em pirical re la tions 
of M uller, Sugden, an d  Jen k in s and  th e  theo ries of F ran k  and 
H igasi connecting  th e  m easured m om ent w ith  i ts  val. in  th e  
gaseous s ta te . E x trap o la tio n  to  e =  1 for th e  gaseous s ta te  
does riot lead  to  co n cordan t vals. b u t  e x trap o la tio n  to  c =  1-7 
leads to  general ag reem en t betw een th e  vals. derived from  th e  
various proposed re la tions. W . R . A.

Retractive index of lithium  fluoride in the visible and infra
red regions. H . L ittm a n n  (Physikal. Z„  1940, 41, 408— 475; 
cf. H ohls, A., 1937, I , 402).— Vals. of np, v D, and  v c. a t  21°, 
co rrec t to  ~ 2  p .p .m ., a re  recorded for an  artificial L iF  prism . 
Vals. of n  (± 1 0 — 20 p.p .m .) a t  1-0— 3-0 p., referred to  th e  
dispersion curve of q u artz , a re  derived from  dispersion 
m easurem ents ag a in st th e  C-line. T he tem p , coeff. of « D is 
also de term ined  to  ± 0 -1  p .p .m . A. J .  E . W .

Absorption of light and heat radiation by small spherical 
particles. I. Absorption of light by carbon particles. R.
Rued}' (Canad. J .  Res., 1941, 19, A, 117— 125).— Mie’s th eo ry  
of sca tte rin g  b y  sm all spherical p a rtic les leads to  an  expression 
w hereby  th e  ab so rp tion  b y  sm all C p a rtic les (lam p-black), 
of d iam ete r com parab le  w ith  A of in c id en t ligh t, can  b e  calc. 
W hen th e  d iam e te r is < 0 -2  p. th e  coeff. of abso rp tion  decreases 
tow ards th e  red  an d  a  cloud of such p a rtic les ap p ears red or 
blue b y  tran sm itte d  o r sca tte red  ligh t, respec tive ly ; for 
partic les of d iam ete r 0-3 an d  0-4 ¡i. th e  reverse holds, b u t  th e  
%  change is sm all. A. A. E .

Theory of the Plotnikov effect. T. N eugebauer (Physikal. 
Z ., 1940, 41, 55— 02).—-The th eo ry , w hich gives resu lts  in 
approx . ag reem en t w ith  experim ental d a ta , is developed for 
long-chain polym erides on th e  assum ption  th a t  th e  effect is 
due to  refraction  an d  to ta l  reflexion a t  th e  boundaries of th e  
m acrom ols.; th e  ty p e  of process occurring a t  each boundary  
is determ ined by  th e  o rien ta tio n  of th e  chain to  th e  p lane of 
po larisa tion  of th e  incid en t in fra-red  beam . “ Sca tte rin g  
reflexion ”  of th e  beam  is due to  m ultip le  processes of th e  sam e 
n a tu re , an d  depends on th e  chain-leng th  of th e  polym eride. 
T he P lo tn ik o v  effect is n o t  a  special ty p e  of R ayleigh-M ie 
sca tte rin g . . A. J .  E . W .

Scattering of light by pigment particles. D. H . Clewell (J. 
Opt. Soc. A m er., 1941, 31, 521— 527).— An em pirical sc a tte r
in g  function  corre lating  sca tte rin g  w ith  p a rtic le  size is derived. 
D iffraction sca tte rin g  accounts for th e  observed m ax. sc a tte r
ing  of visible lig h t b y  partic les of size ~ A /2 . Long AA m ay  
be sca tte red  m ore effectively th a n  sh o rt AA b y  p a rtic les of 
0-3— 0-5 m p. L. J . J .

Angular distribution of light scattered in liquids. L. H .
D aw son and  E . O. H u lb u rt (J. Opt. Soc. A m er., 1941, 31, 
554— 558).— D a ta  are  recorded for th e  in ten sitie s  of polarised 
com ponents of th e  lig h t from  a W  lam p  sca tte red  b y  E t20 ,  
CClj, CS2, C „H 0 an d  H 20 ,  a t  angles 22-5— 157-5°. T he resu lts  
a re  consisten t w ith  sca tte rin g  by  cen tres sm all com pared w ith  
th e  A, to g e th e r w ith  a n  ad d itio n a l sca tte rin g  depending  on 
th e  liquid . L. J .  j .

Kerr effect and molecular order in highly compressed gase 
and liquids. E . Kuss an d  H . A. S tu a r t  (Physikal. Z ., 1941,

42, 95— 105).— M ethods for th e  s tu d y  of re la tions betw een th e  
gaseous an d  liquid s ta te s  are  discussed, w ith  special reference 
to  th e  p a r tly  ordered a rran g em en t of mols. in  liquids. K err 
const. (B) d a ta  a re  given for N s, COs, and  C H , a t  25°, and 
C 0 2 and  C2H 4 a t  40°, w ith  p  =  36— 420 a tm . In  C 0 2 th e  
^-dependence of B  is sim ilar above an d  below  6C. T he B  
vals. for COa and  C2H 4 show  considerable dev ia tions from  th e  
L angevin-B orn  th eo ry  w ith  p >  p„; a  ^ -dependence of B  in 
CH4 and  A (d a ta  n o t given) is also co n tra ry  to  th is  th eo ry . 
T he resu lts a re  used to  exam ine th e  v a ria tio n  of ro ta tio n  
h ind rance  and  in te rn a l field an iso tro p y  in  th e  fluids (cf. 
P e te rlin  an d  S tu a rt, A., 1940, I, I I ) .  A. J .  E . W .

Thermodynamic properties of a mixture of gas and radiation.
N. R . Sen (Ind ian  J .  Physics, 1941, 15, 219— 227).— M athe
m atical. E m d en ’s theo rem  on expansion and co n traction  of 
a  po ly trop ic  gas m ass w ith  conservation  of po ly trop ic  index 
is ex tended  to  th e  ease of a  va riab le  po ly trope, w hich under 
sim ilar conditions, has th e  d is trib u tio n  of po ly trop ic  index  u n 
changed. An in te rre la tio n  of th e  p o ly trop ic  indices N  and  n  
fo r (P, p) an d  (p, p) re la tions is derived, P  and  p  being th e  
to ta l  an d  gas pressures. H ence, a  m ethod  is given fo r e stim 
a tin g  th e  tem p , d is trib u tio n  in  a  v a riab le  po ly trope  w hen its  
m ax. an d  m in. po ly trop ic  indices are  know n. W . J.

Statistical mechanics of nearest neighbour systems. E . W.
M ontroll (J. Chem. Physics, 1941, 9, 700— 721).— M ath e
m atical. F o r solids in  w hich th e  in term ol. forces are  so 
sho rt-ranged  th a t  p rac tica lly  a ll th e  p o ten tia l energy of th e  
system  resu lts from  in te rac tio n  betw een n eare st neighbouring  
m ols., th e  evaluation  of th e  p a r titio n  function  is reduced to  
th e  solu tion  of lin ea r hom ogeneous o p era to r equations. T he 
th eo ry  is app lied  to  a  superficial t re a tm e n t of tw o-dim ensional 
ferrom agnetic  p la tes. J .  W . S.

Simplest liquid crystalline substances. Chemical morphology 
of liquids. C. W eygand an d  R . G abler (Z. physikal. Chem., 
1940, B, 46, 270— 275).— T he sim plest ty p es of liqu id  cryst. 
com pounds a re  th e  ^-«-alkylbenzoic acids. T he possible 
s tru c tu re  of th e  double mols. of th e  alkoxybenzoic acids (cf. 
B e n n e tt et al., A., 1939, I I ,  214) is discussed. T h e  existence 
of an  8-ring w ith  H  as a  m em ber is n o t accep ted , b u t  th e  
com pounds a rc  assum ed to  be sim ilar in s tru c tu re  to  th e  hom o
logous d iphenylpyridazincs w ith  a  6-ring. T he c ry st. solid 
an d  cryst. liqu id  fixed p o in ts for th e  ^ -« -alkoxybenzoic  acids 
are  given. A. J .  M.

Determination of electric moments by the molecular beam  
method. H . Scheffers (Physikal. Z ., 1940, 41, 89— 97).—  
W ith  an im proved m ethod  of calcu la tion  th e  resu lts  of E ster- 
m an n  and  F ra se r (A., 1934, 15) lead  to  a  val. for th e  dipole 
m om ent (p) of HC1 (0-91 d.) w hich  is in  sa tis fac to ry  accord 
w ith  e d a ta . C erta in  conditions a re  recom m ended for 
accu rate  p. m easurem ents b y  th e  m ol. beam  m e th o d ; th e  
electric  field stren g th  (X) should be sufficient to  reduce th e  
in te n s ity  a t  th e  ccn tre  of th e  beam  b y  —25% . W ith  mols. 
possessing a  resolved p. val. along th e  ax is of th e rm al ro ta tio n  
some of th e  mols. in  th e  beam  are  undeflected , w hile th e  
rem ain d er are  deflected sym m etrica lly  to  e ith e r sid e ; th e  
deflexion is oc A'. T h is “ l in e a r ”  effect, w hich  is th e  
norm al effect (deflexion cc AT2), is in v estiga ted  th eo re tically , 
an d  expressions a re  derived for th e  calcu la tion  of p. from
a p p ro p ria te  m easurem ents. A. J . E . W .

Linear electric field effect in the molecular beam experi
m ent with ammonia. H . Scheffers (Physikal. Z ., 1940, 41, 
98— 105).— An a p p a ra tu s  fo r th e  s tu d y  of m ol. beam s of 
N H j is described. T he resu lts  o b tained  confirm  th e  occur
rence of th e  lin ea r ”  deflexion (cf. p reced ing  ab strac t) , b u t 
th e  derived p. val. (—0-56 D.) is t h a t  o b ta ined  b y  th e  <■ 
m ethod . R easons fo r th e  d iscrepancy  are  discussed.

A. J .  E . W .
Effect of temperature on the surface tension of liquids. J.

F renkel (J . P hysics U .S .S .R .,  1940,3 ,355— 358).— T heoretical. 
T h e  effect of tem p , on surface ten s io n  is de term ined  b y  con
sidering  th e  th e rm al m otion  of th e  surface as a  superposition  
of cap illa ry  w aves, as in  D ebye’s th eo ry  of solid bodies. T he 
th eo re tica l re su lt is in  sa tis fac to ry  ag reem en t w ith  th e  
eq u ations of E o tv o s and  R am say  an d  Shields, b u t  can  be 
applied  s tr ic tly  on ly  to  sim ple m onat. liquids, such a s  fused 
m etals. T he effect of adsorbed  films on th e  surface tension  is 
also considered. A- J  ■ M.

New relation between the surface tension and the coefficient 
of compressibility of liquids. C. S&lceanu (Z. physika l. Chem.,
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1940, A, 187, 170— 174).—A ssum ing th a t  surface tension  (y) 
cc th e  no. of mols. p e r u n it  leng th , th e  equation  y =  
K ( N d /M ) i . /H  can  be derived (P =  coeff. of com pressibility , 
K  — const., and  d, M ,  and  N  have th e ir  usual m eaning). 
F o r m ost of 23 liquids th e  val. of K  lies betw een 130 and 
150 X 10-13, b u t  low vals. for AcOH, M eOH, E tO H , and  
P rO H  suggest th a t  there  is an  increase in  th e  no. of mols. per 
u n it leng th  on accoun t of dissociation. C. R . H .

I I I .— C R Y S T A L  ST R U C T U R E.
Refraction patterns of the surfaces of opaque and translucent 

solids. R . S. R iviin  and  W . A. W ooster (Nature, 1941, 148, 
372).— Several coatings of D iakon are  p a in ted  on th e  rough 
surface of th e  solid to  form  a cast, w hich is th en  peeled off and 
exam ined in th e  m an n er described previously  (A., 1941, I , 
132). L. S. T.

X-Ray criterion for distinguishing between lattice curvature 
and fragmentation. E . Orow an and  K . J . Pascoe (Nature,
1941, 148, 4G7— 408).— R o ta tio n  pho tographs of m oderate ly  
ex tended  Cd crysta ls show  th a t  A '-ray m ethods can  often  
decide w hether local c u rv a tu re  of th e  la ttic e  o r  d isin tegra tion  
in to  a  m osaic of fragm ents is p resen t. These pho tographs 
often  con ta in  v e ry  sharp  sp o ts ; tw o corresponding spo ts on 
th e  sam e side of th e  e q u a to r are  equally  sharp , b u t  th e  tw o 
corresponding spo ts reflected b y  th e  o th er side of th e  plane 
are  sm eared to  form  arcs. T he d issym m etry  of corresponding 
spo ts is explained b y  assum ing th a t  th e  la ttice  p lane is curved.

L. S. T.
Structures of thallium. H . Lipson an d  A. R . Stokes 

(Nature, 1941, 148, 437).— D ebye-S cherrer pho tographs of T1 
(99-995%) a t  room  tem p , give «„ 3 -4496±2 a . and  c0 5-5137±  
4 a . Above 230°, T1 is body-centred  cubic, « „3 -874± 1  A., and  
n o t face-centred cubic (cf. A., 1931, 288). L. S. T.

X-Ray diffraction examination of material having the com
position SiO. H. N. B aum ann , ju n . (Trans. Hlectrochem. 
Soc., 1941, 80, Preprin t 9, 75— 77).-—X -R ay  stud ies on 
m ate ria ls  of th e  approx . com position SiO, produced b y  th e  
reduction  of SiOj or silicates, in d ica te  th a t  th e y  are  m ix tures 
of S i0 2 and  Si. J .  W . S.

X-Ray diffraction pattern of tricaleium aluminate. L. J.
B rad y  and W. P . D avey (J . Chem. Physics, 1941, 9, 063— 666). 
— T he diffraction p a tte rn  of very  pu re  3CaO,Al26 3 has been 
determ ined  w ith  a new form  of A '-ray d iffraction ap p ara tu s , 
in  w hich th e  p a tte rn  is m easured  w ith  a  G eiger-M uller 
co u n te r and  recorded au to m atica lly  in an  in ten sity -an g le  
g raph. T he u n it cube has an  edge of 15-235 a . and co n ta in s 
264 atom s. J . W . S.

X-Ray and crystallographic studies of plant virus prepar
ations.— See A., 1941, I I I ,  1077. 

Magnetic susceptibility of titanium and zirconium. C. F .
Squire an d  A. R . K aufm ann  (J. Chem. Physics, 1941, 9, 673—  
677).— T he p aram agnetic  susceptibilities of T i an d  Z r increase 
linearly  w ith  rising tem p , from  20° K. to  th e  tem p , a t  w hich a 
c ry sta l s tru c tu re  change occurs. T he varia tio n s of th e  
electrical conductiv ity , sp. h ea t, a n d  linear expansion w ith  
tem p, ind ica te  th a t  th is  s tru c tu ra l change involves a  change 
in  electron  configuration . J .  W . S.

Magnetic and X-ray studies on titanium and zirconium with 
dissolved hydrogen. J . Filtzw illiam , A. K aufm ann, an d  C. 
Squire (J. Chem. Physics, 1941, 9. 678— 682).— H  dissolved in 
T i a n d  Zr changes th e  c ry sta l la ttice  of th e  m etals from  
hexagonal close-packed to  a lm ost a  face-centred cubic lattice . 
A t room  tem p , th e  param agnetic  susceptibilities of T i an d  Zr 
a re  increased an d  decreased, respectively, b y  dissolved H . 
T he F e  (0-11%) p resen t in  th e  Z r used w as p p td . o u t an d  
regained its  ferrom agnetic  p ro p e rty  w hen H  was dissolved 
in th e  Zr, k e p t for 1 h r. a t  1000°, b u t  redissolved again  when 
th e  H  was rem oved by  h eatin g  a t  900° in  a  vac.

J . W . S.
Effect of temperature on initial susceptibility and coercive 

force of ferromagnetic crystals. M. V. D e ch tja r  an d  N . I. 
A ndriuschin (J. Physics U .S .S .R ., 1940, 3, 487— 492).— The 
in itia l suscep tib ility  x  fields u p  to  0-18 oersted  of deform ed 
a n d  tem pered  crystals of m eteorite  Fe (8%  Ni, 0-5%  Co) 
h as been m easured  a t  tem p , from  15° to  300° an d  700°, re 
spectively. In  deform ed crystals x  decreases w ith  tem p , in  
b o th  th e  [110] an d  th e  [100] directions. In  crystals tem pered

in  I I ,  a t  500°, x  *n  th e  [100] d irection  increases w ith  tem p , up  
to  400° and falls to  a  m in. val. a t  600°, above w hich i t  again 
increases. In  th e  [110] d irection  th e  dependence on tem p , 
is sim ilar, b u t  th e  m in., in th is  case a t  500°, is m ore pronounced 
an d  th e  rise, above 500°, is steeper. T h e  coercive force of 
tem pered  crystals decreases w ith  tem p , up  to  300° in  b o th  th e  
[100] an d  th e  [110] d irec tions; above 300° i t  increases to  a  
m ax ., a t  600° a n d  500°, respectively, an d  decreases rap id ly  
a t  h igher tem p . O. D . S.

Amorphous state. XVHI. Electrical conductivity of sub
stances in the amorphous and crystalline states. P . P . K obeko,
E . W . K uvschinski, and  N . I .  Schischkin ( / .  Physics U .S .S .R .,  
1940, 3, 287—-296).— The v aria tion  of sp. resistance (p) w ith  
tem p . (T ) of borax , R ochelle sa lt, an d  LiOAc has been d e te r
m ined for th e  substances in  th e  am orphous an d  cryst. s ta tes . 
F o r th e  m elts of these substances th e  p o rtion  of th e  function  
log p — f  (I IT) is n o t linear. F o r  substances in  th e  v itreous 
s ta te , i.e., considerably supercooled liquid, th e  re la tion  is 
linear a t  low tem p . T he coeff. B  in  th e  expression log p 
— A  +  B  /T  is a lm ost th e  sam e for th e  above substances 
in  th e  cryst. an d  v itreous s ta tes . T he connexion betw een these 
results an d  X -ray  s tru c tu re  is considered, an d  i t  is show n 
th a t  Z achariasen’s view’ (A., 1933, 12, 1107), th a t  th e  a rran g e
m en t of mols. in  th e  la ttices of silicate and  b o ra te  glasses 
is th e  sam e as in  th e  cryst. s ta te , m ay  be ex tended  to  all 
supercooled system s irrespective of th e ir  com position. Since 
B  does n o t a lte r, a n y  considerable change of th e  s tru c tu re  of a  
liquid w ith  tem p , is n o t possible. A. J .  M.

Quantum theory of magnetostriction of ferromagnetic 
single crystals. S. V. V onsovski (J . Physics U .S .S .R ., 
1940, 3, 181— 190).— T he tem p.-dependence of th e  m agneto 
stric tion  consts. of cubic Fe a n d  N i c rysta ls is calc, on th e  basis 
of B loch’s quan tum -m echanical m odel. E xperim en ta l d a ta  
for N i a re  in agreem ent w ith  th e  th eo ry  w hen on ly  spin- 
coupling in te rac tio n  is tak en  in to  account, b u t  in th e  case of 
F e  th e  sp in -o rb ita l coupling m u st be included. A generalised 
th eo ry  for b in a ry  ferrom agnetic  alloys is presen ted .

L. J . J .
Artificial stress formation [in crystals]. A. W . S tepanov  

( / .  Physics U .S .S .R ., 1940, 3, 421—426).— If  a  sc ra tch  is 
m ade on th e  surface of a  rock-salt c rysta l th is  ac ts  as the  
origin of a  stress. B reak ing  tak es p lace a t  th e  scratch  when 
th e  c ry sta l is un d er ex te rn a l stress. I t  is th e  m icro-defects 
of th e  surface an d  th e  p las tic  ro ta tio n  of th e  la ttic e  w hich 
p lay  th e  leading p a r t  in  th e  fo rm ation  of such artificial 
stresses. A. J .  H .

Twinning of Chile saltpetre under plastic strain. R . I.
G arber (J. Physics U .S .S .R .,  1940, 3, 179— ISO).— N a N 0 3 
crysta ls can be tw inned  by  app ly ing  a  shearing  stress tan g en tia l 
to  th e  tw in n in g  (110) p lane. C oncentrated  loading produces 
an  “ elastic  tw inn ing  "  effect sim ilar to  th a t  found w ith  
calcite  (A., 1939, I, 285), b u t  “  a rrested  ’’ tw in s a re  read ily  
produced  a t  room  tem p . T he tw in -cry s ta l b o u n d a iy  appears 
to  be  several th o u san d  a t. layers th ick . L . J .  J .

Allotropes of tellurium by X-ray diffraction. H . Bose and
B. B. R ay  (Ind ian  J .  Physics, 1941, 15, 233— 240).— P p td . 
Te is n o t  am orphous b u t  is th e  hexagonal v a rie ty  in  a  finely- 
d iv ided sta te , i.e., i t  is th e  sam e as m etallic  Te. T he diffrac
tio n  p a tte rn s  were tak e n  a t  different tem p , an d  resu lts d is
prove  th e  existence of tw o  dynam ic allotropes. M olten Te, 
on chilling, yields a  fine pow der w hich is n o t am orphous. 
T h e  supposed increase in sp. h e a t on exposure to  X -rays 
owing to  a  change in crysta l s tru c tu re  is n o t supported . T he 
X -ray  p a tte rn  of liqu id  T e is given a n d  discussed.

W . R . A.

I V .— P H Y S IC A L  P R O P E R T IE S  O F  P U R E  
SUBSTANCES.

Anisotropy of electrical resistance of sodium in a magnetic 
field. Isotropy of the electron gas in alkali m etals. E . Ju s ti 
and  J .  K ram er (Physikal. -Z., 1940, 41, 105— 106).—-The 
resistance of a  N a  c ry sta l a t  20-4° K . ,  in  a  m agnetic  field of 
33,200 c . perpendicu lar to  th e  d irection  of cu rren t flow, is 
~ 9 — 22%  >  th e  norm al val., th e  increm ent passing  th ro u g h  
tw o  d iam etrica lly  opposed m ax . as th e  field is ro ta ted  th rough  
360°. T he an iso tropy , w hich is also observed w ith  K , is 
n o t de tected  a t  78° k . I t  is deduced th a t  th e  conductiv ity  
electrons in a lkali m etals a re  free, b u t  th a t  th e  electron gas
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is n o t isotropic owing to  th e  effect of “  elastic an iso tropy  ” 
(cf. Ju s ti  and  K ohler, A., 1940, I, 103). A. J . E . W .

Galvanomagnetic experiments on the electrical conduction 
process in indium. A. Foroud , E . Ju s ti, an d  J . K ram er 
(P hysikal. Z ., 1940, 41, 113— 121).— Sp. resistance (p) d a ta  
for In  rods a t  4-22— 373° k ., w ith  tran sv erse  an d  longitudinal 
m agnetic  fields (Hx, Hu) > 4 0  kG., a re  recorded. W ith  
H  =  0 an d  T < ~ J 0  (0  =  characte ris tic  tem p.), p follows a  
T3 law. T he re la tiv e  increase in  p (Apn/p0) clue to  a  field 
is cc (H i/r )n (r =  prlpe), w here n  is ~ 2  a t  low H x /r  vais, b u t 
falls rap id ly  w ith  H x lr  > ~ 1 0 0 0  k G .  T he effect of H\\ is 
approx . ha lf th a t  of H i-  K oh ler's  ru le (cf. A ., 1938, I, 
128) is verified over wide ranges of H , T , an d  residual 
resistance. Log(ApH/p0) — log (//x /r) curves (" red u ced  K ohler 
d iagram s ” ) elim inate tem p , effects a n d  enable th e  p -H  
re la tions in m etals to  be com pared d irec tly ; such curvcs for 
A1 and In  differ on ly  by  a  const, factor, an d  confirm  th e  
"  ty p e  "  th eo ry  of m etallic  conduction. A. J .  E . W .

Electrical resistance of polycrystalline gold, lead, niobium,
and tantalum in strong transverse magnetic fields at low  
temperatures. E . Ju s ti  (P h ysika l. Z ., 1940, 41, 480— 498; 
cf. preceding a b strac t) .— p d a ta  are  recorded for Au, P b , Ta, 
an d  N b a t  4-22— 78° K . ,  w ith  H x  > 4 0  kG. W ith  Au Apn/po 
approaches a  sa tu ra tio n  val. a t  h igh H x lr ow ing to  high 
e lastic  an iso tropy , b u t  A pn/p0 for P b  increases rap id ly  w ith  
H x lr  w ith o u t evidence of sa tu ra tio n . T h e  effect of H x  is 
v ery  sm all w ith  T a  an d  unm easurab le  w ith  N b, an  anom aly  
w hich is explained b y  reference to  th e  crysta l s tru c tu re  of 
Bi. T he “  ty p e  ” th eo ry  of m etallic  conduction  is correlated  
w ith  th e  periodic tab le  b y  reduced K ohler d iagram s for a
no. of m etals. A. J .  E . W .

Dielectric properties o£ glass cloth in compressed gases.
B. M. Vul, G. M. K ovalenko, and J .  M. P a rn a s  (J. Physics 
U .S .S .R ., 1940, 3, 321— 320).— The breakdow n voltage of 
glass c lo th  increases w ith  increase of gas pressure (N s up  to  
pressures of 10 kg. pe r sq. cm . an d  50-cycle a.c. were used), 
b u t is <  th a t  of th e  pu re  gas gap of th e  sam e th ickness. T he 
breakdow n vo ltage is unaffected by  irrad ia tin g  th e  glass 
c lo th  w ith  rad ia tio n s from  R a. T he dielectric  loss w as also 
de te rm ined . T an  S is independen t of vo ltage an d  pressure 
and  is /—O-OOl. T h e  resis tiv ity  of glass clo th  is ~ 1 0 ls fl.-cm .

A. J . M.
Electrical resistance and thermo-electric power of the trans

ition metals. H. H . P o tte r  (Proc. Physical Soc., 1941, 53, 
095— 705).—M easurem ents and  th e ir  varia tio n s w ith  tem p, 
a re  tab u la te d  a n d  p lo tte d  for V, T a, N b, T i, Zr, R h , Ir, Cr, 
a n d  Mo. R esu lts a re  discussed in re la tion  to  th e  M o tt-  
Joncs th e o ry ; th e y  can n o t be  described b y  th e  sim ple th eo ry  
using  d bands of sim ple shape. N . M. B.

Displacement caused by tension in the critical values of super
conductivity for tantalum. N. E. A lexeevski (J. Physics 
U .S .S .R ., 1940, 3, 443— 446).'—T he varia tio n  of resistance 
w ith  m agnetic  field in  th e  neighbourhood of th e  tran s itio n  to  
superconductiv ity  h as been m easured for a  T a  w ire under 
tension  u p  to  10— 18 x  103 kg. pe r sq. cm ., a t  tem p , from  
3-90° to  4-22° k . T he crit. field increases linearly  w ith  tension, 
th e  effect being g rea tes t a t  th e  h ighest tem p . T he crit. 
cu rren t also increases linearly  w ith  tension . T he crit. field 
varies linearly  w ith  tem p , a t  const, tension . T he m ax. 
increase in crit. tem p , is 0-125° K . for a  tension  18 x  103 kg. 
p e r sq. cm. O. D . S.

Gyromagnetic effect in superconductors. I. K . K ikoin and 
S. V. G ubar (J. Physics U .S .S .R .,  1940, 3, 333— 354; cf. A., 
1938, I , 442).—T he E in s te in -d e  H aas effect has been in 
vestiga ted  for superconducting  P b , an d  is show n to  be a 
general effect for all superconductors. D iam agnetic  bodies 
could  also h av e  gyrom agnetic  p roperties. T h e  num erical 
val. of th e  L andé facto r ob tained  is 1 ± 0-03 , ind ica tin g  th a t  
th e  m agnetisation  of a  superconductor is n o t conditioned b y  
e lectron  spin, b u t  b y  closed olectron circuits. A. J .  M.

Statistical computation of magnetic susceptibility. F.
K an er (J. Physics U .S .S .R .,  1940, 3, 153— 104).— A sta tis tica l 
m ethod , based on K irkw ood’s calculation  of th e  p a rtitio n  
function  of a  b in a ry  alloy, is developed an d  applied  to  th e  
s tu d y  of ferrom agnetic  substances a n d  p a ram agnetic  salts. 
T he m ethod  accounts for th e  existence of tw o Curie po in ts 
a n d  an  ad d itio n al sp. h e a t above th e  Curie p o in t, and  indicates 
th a t  m agnetic  suscep tib ility  a t  low tem p , is <  th a t  given by

H eisenberg’s form ula, and  tends to  zero as th e  tem p , ten d s to  
zero, in  th e  case of pa ram ag n e tic  substances. L . J .  J .

Magnetic measurements on semiquinone radicals in solution.
L. M ichaelis (J. Am er. Client. Soc,, 1911, 63, 2440— 2451).— A 
differential m agnctom etric  m ethod  is described and  used to  
confirm  p roduction  of sem iquinone radicals (causing g reater 
susceptibility) by  p a rtia l reduction  of dyes. T he dye m ay  
be reduced rap id ly  (thiazine), e.g., b y  ascorbic acid, o r Slowly 
(oxonine), e.g., b y  glucose. T he m ax. concns. of free radicals 
th u s  discerned agree w ith  these  prev iously  disclosed by  
p o ten tio m etric  m easurem ents. D im erisation  does n o t occur.

R . S. C.
Magnetisation of matter by ultra-violet radiation. C. M.

Focken (N ature, 1941, 148, 438).—T he resu lts  ob ta in ed  by  
E h ren h a ft el al (A., 1941, I , 158) could no t be confirm ed.

L. S. T .
Optical measurement of ultrasonic absorption in liquids. A.

L indberg  (Physikal. Z ., 1940, 41, 457—407).— A m odification 
of G robe’s m ethod  for m easu rem en t of u ltrason ic  absorp tion  
coeffs. (a) (cf. A., 1938, I , 303), su itab le  for p ractica l app lic
a tio n , is described. T h e  m ethod  is accu rate  to  ~ 5 % ,  b u t 
can n o t be used w ith  a > —50 cm .-1 a  d a ta  a re  given for C aH , 
and  M eOH a t  20°, w ith  frequencies of 15— 43 a n d  30— 90 
M Hz. respectively ; tem p , coeffs. (10— 25°) a re  also given 
for M eOH. '  A. J .  E . W .

Ultrasonic dispersion and fracture velocity. A. Sm ekal 
(P h ys ika lZ ., 1940, 41, 475— 480).— S tru c tu ra l im perfections in 
hom ogeneous solids m ay  give rise to  regions of u ltrason ic  d is
persion ; owing to  th e  h igh dispersion frequency ( ~ 5  x  108 cm .-1 
in  c rystals to  >—1011 cm .-1 in inorg. glasses) these  regions can n o t 
be de tected  directly , b u t  th ey  a re  closely re la ted  to  frac tu re  
p ropagation  phenom ena. T he velocity  of frac tu re  is <  th e  
norm al velocity  of elastic waves, an d  depends on th e  stru c tu re  
of th e  solid. C ertain frac tu re  effects (including W alln er’s 
"  frac tu re  lines ” ) a re  explained b y  th e  theory , w hich is fully 
confirm ed by th e  resu lts of Schardin  el al. A. J . E . W .

Velocity of sound in liquids and chemical constitution.
M. R . R ao  (J. Chem. Physics, 1941, 9, 682-—085):-— In  any  
hom ologous series th e  const. R  of th e  law  v*M jd — R , where 
v is th e  ve loc ity  of sound an d  M  th e  mol. w t. of th e  liquid 
(cf. A ., 1940, I, 434), follows th e  law' R  =  aM  +  f) where a is 
a general const. (~ 1 4 ) an d  j3 is a  const, characte ris tic  of .the  
series. R  is an  add itiv e  function  of th e  chem ical s tru c tu re  
an d  con tribu tions a ttr ib u ta b le  to  C, H , O, Cl, an d  B r  and 
th e  double linking a re  evaluated . J .  W . S.

Specific heat of superconductive tantalum. K . M endelssohn 
(Nature, 1941, 148, 370).— A correction  (cf. A., 1941, I , 457).

L. S. T.
Heat capacities of molecular lattices. I. Introduction. II. 

Structure of metallic lithium. R . C. Lord, ju n . ( / .  Chem. 
Physics, 1941, 9, 093— 699, 700—-705).— f. T h eore tical.
T h e  in te rp re ta tio n  of th e  h e a t capacities of mol. crystals is 
discussed. T he assum ption  th a t  th e  la ttic e  p a r t  of th e  mol. 
h e a t cap acity  can be represen ted  b y  a  single D ebye function  
w ith  th e  ap p ro p ria te  no. o f degrees of freedom  is expected  to  
be  valid  excep t a t  tem p , low rela tive  to  th e  characteris tic  
tem p. 0 of th e  D ebye function . T he conversion of C„ in to  
Cj, for m ol. la ttices  is discussed.

II . T he failure of th e  h e a t c ap ac ity  of L i to  accord w ith 
th e  D ebye eq u ation  for a t.  la ttices is a ttr ib u te d  to  association 
in to  d ia t. mols. A ssum ing th e  v ib ra tio n  frequency of L i, 
to  be 350 cm .-1, as deduced from  th e  band  spectrum , th e  calc, 
h e a t  cap ac ity  is in accord w ith  th e  D ebye equation . T he 
im plications of th e  th eo ry  in  respec t of th e  m etallic  p roperties 
of L i a re  discussed. J .  W . S.

Thermal expansion of lead from 0° to 320°. A. R . Stokes 
an d  A. J .  C. W ilson (Proc. Physical Soc., 1941, 53, 658-— 
662).— M easurem ents b y  th e  h igh-tem p. X -ray  cam era  (cf. 
A., 1941, I, 200) for th e  v a ria tio n  w ith  tem p , of th e  la ttice  
p a ram ete r of P b  are  reported . T he coeff. of expansion is 
deduced and  equations for th e  resu lts a re  found. N . M. B .

Heat transfer in helium II. P . G. S tre lkov (J. Physics 
U .S .S .R .,  1940, 3, 176— 178).— T he a p p a re n t th e rm al con
d u c tiv ity  of liquid H e II was estim ated  from  th e  size of th e  
cylindrical bubble  a round  an  electrically  hea ted  wire im m ersed 
in  th e  liquid. T he vals. ob tained  differed m arked ly  according 
as th e  w ire was free o r pressed betw een tw o p lates.
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Thermal conductivities oi tungsten and molybdenum at 
incandescent temperatures. R . H . O sborn (J . Opt. Soc. 
A m er., 1941, 31, -128— 432).— T herm al conductiv ities (k) of 
W  a n d  Mo filam ents have  been m easured a t  1100—2000° k. 
b y  a n  op tica l p y ro m eter m ethod  in  w hich surface tem p , of 
th e  filam ents were determ ined  a t  p o in ts in  th e  neighbourhood 
of cooling junctions, k for W  varies linearly  from  1T70 \v. 
p e r  (cm.2 °k. pe r cm.) a t  1100° K. to  1-026 w . p e r (cm.5 °K. 
p e r cm.) a t  2000° K., and  k for Mo varies linearly  from  1-083 W. 
p e r (cm.2 °k. per cm.) a t  1200° k . to  0-666 w . p e r (cm.2 °k. 
p e r cm.) a t  1900° k . L . J .  J .

Model experiments in  flow channels with different [fluid] 
media. W . B ard ili (.Physikal. Z„  1940, 41, 63— 76).— The 
princip le  of sim ilitude is used to  de term ine  th e  re la tive  
stream ing  velocities (u) required  for a tta in m e n t of given 
M ach an d  R eynolds nos. (¡3, R) in  a ir, H 2, He, N H 3, CO., 
CsH 2, uo-C 4H i0, E t20 ,  I ig , H 20 ,  an d  glycerol. T he energy 
losses (N ) corresponding w ith  given /S, R, a n d  u  vals. are  also 
d e te rm in ed ; h igh R  an d  low N  vals. a re  ob tained  when 
7j X (kinem atic viscosity)2 is sm all, w hile h igh  d  a n d  com 
pressib ility  and  low  ij favour low  N  for a  given /? val. T he 
re la tive  channel lengths giving equal N  for given R  an d  J3 vals. 
a re  also calc., and  th e  possib ility  of sim ultaneous a tta in m e n t 
of equal R  an d  B vals. in m odel experim ents is discussed.

A. J .  E . W .

V . — S O L U T I O N S  A N D  M IX T U R E S  ( IN C L U D I N G  
C O L L O I D S ) .

Diffusion and thermal diffusion of hydrogen-deuterium, with 
e note on the thermal diffusion of hydrogen-helium. H . R.

H eath , T. L . Ib bs, and  N. E . W ild [Proc. Roy. Soc., 1941, 
A, 178, 380— 389).— T he diffusion coeff., m easured for H ,-D 2, 
is in  agreem ent w ith  theo ry . F rom  m easurem ent of th e  
th erm al separa tion  of m ix tu res of th e  gases th e  repulsive 
force index  is d e d u ce d ; i t  is <  th e  val. ob tained  from  viscosity  
d a ta . T he force const, is determ ined  from  these  observations 
and  so th e  com plete law  of force operating  in collisions betw een 
un like  mols. is ob ta ined . M easurem ents of th e  th erm al 
separation  in  H „-H e  m ix tu res were m ade and  th e  force index 
w as determ ined. T his p a ir of mols. is " h a r d e r ” th a n  H 2- D 2 
(cf. following ab strac t.)  G. D . P .

Thermal diffusion in hydrogen-deuterium mixtures. K. E .
Grew (Proc. Roy. Soc., 1941, A, 178, 390—399).— T he th erm al 
separa tion  of H 2- D 2 m ix tu res in th e  tem p , range —183° to  
425° was m easured. T he th e rm al diffusion ra tio  so ob tained  
gives a  va l. of th e  force index  for th e  H 2 an d  D 2 fields in  
agreem ent w ith  th e  val. ob tained  from  viscosity  d a ta . This 
resu lt, due to  a  revised m ethod  of calculation , rem oves a  
discrepancy n o ted  b y  o th er w orkers (cf. preceding ab strac t).

G. D . P .
Maximum boiling mixtures cf chloroparaffins with donor 

liquids. R . H . Ewell an d  L. M. W elch ( j .  Am er. Client. Soc., 
1941, 63, 2475— 2478).— 35 new m ax. boiling m ix tu res of th e  
ty p e  exem plified b y  th e  system  CHCl3-COM e2 have  been 
rep o rted . N o t on ly  haloform s exhib it th is  behaviour b u t 
also ch lo rinated  paraffins w ith  2 Cl in  th e  a-position, o r w ith  
one a-Cl an d  one or m ore /3-C1. M any esters, ketones, 
a ldehydes, ethers, an d  tert. am ines a c t as donor liquids in 
th e  fo rm ation  of H  bonds w ith  th e  active  H  of th e  chlorinated  
paraffin . W . R . A.

Pressure-volume-temperature relations in solutions. VI. 
Apparent and partial volumes of sodium bromide dissolved in  
glycol and the energy-volum e coefficients of the solutions at 
various pressures and temperatures. R . E . Gibson and  O. H . 
Loeffler (J. A titer. Chart. Soc., 1941, 63, 22S7— 2295).—  
Sp. vols. a t  25°, th e rm al expansions, a n d  com pressions of a  
scries of so lu tions o f N aB r in  (CH2-OH)2 have  been m easured. 
A tab le  of vols. covering th e  pressures 1— 1000 bars, th e  tem p. 
25— 105°, an d  th e  concn. 0— 25%  N aB r has been compiled. 
F irs t  an d  second deriva tives have  been o b ta ined  an d  hence 
th e rm al expansibilities, com pressibilities, P - T  an d  E - V  
coeffs., and  (Cp — Cy) vals. for th e  solu tions an d  a p p aren t 
an d  p a rtia l vols., com pressibilities, an d  th erm al expansib ilities 
of N aB r in  solution hav e  been derived. T he E - V  coeffs. 
a re  approx. independent of concn. in th e  range of P  an d  T  
stud ied . T he a p p aren t vols. of N aB r a re  independen t of 
tem p , a t  const, vol. of th e  solu tion . T herm al expansib ilities 
of (CHj-OH ), in th e  p u re  s ta te  a n d  in  solution a t  d ifieren t

pressures an d  tem p , can  be represen ted  as a  linear function  
of 1/(B +  P ) . W . R . A.

Theory of solutions, m .  Vapour pressure curves of 
selected binary systems in relation to volume changes on 
mixing and heats of mixing. K . Fredenhagen  an d  E . T ram itz  
(Z. physikal. Chcm., 1940, B, 46, 313— 378; cf. A., 1939, I,
516).— E xchange of th erm al energy betw een  mols. A  an d  B
in a  tw o-com ponent system  can n o t cause low ering of th e  
v .p . of e ither, w hich can only arise from  processes involving 
a  decrease in  th e  free energy of A  and  B . Such processes a re  
m u tu a l d ilu tion  (i), chem ical reactions (ii), an d  changes in
in term ol. forces (iii). Case (i) arises w hen th e  vol. and
energy (U a . b) of th e  com ponents a re  a d d itiv e ; in th is case 
R a o u lt’s law  a n d  th e  d istrib u tio n  law  hold over th e  whole 
range of mol. fractions (C .H ^ l.-C jH j) .  F o r th e  case of 
unim ol. reac tion  betw een A  an d  B, th e  v .p . vals. a re  cor
re la ted  w ith  th e  dissociation const. {/£) in th e  in term ol. 
com pound [case (ii); COMe2-C H C l3, E t aO -C H C l3, H .O -  
H F ], and  w ith  A F  a n d  A t/ vals., over th e  whole range of 
mol. fractions. T h e  system s H 20 - N H 3, H aO -H C N , and  
E tO H -cyc/ohexane rep resen t com binations of cases (ii) 
an d  (iii). L . J .  J .

Measurement of tension in solutions. A. F . S co tt ond G. M. 
Pound  (J . Chcm. Physics, 1941, 9, 726— 727).— U sing an  
a p p a ra tu s  sim ilar to  th a t  of V incent (A., 1941, I, 179) th e  
val. of th e  m ax. tension  {I) p rio r to  b reaking h as been d e te r
m ined for H sO an d  aq . Ca(NOa)2. t decreases w ith  increasing 
[C a(N 03)2], suggesting th a t  th e  solute w eakens th e  a ttra c tio n  
betw een so lven t mols. i varies a lm ost linearly  w ith  th e  
ap p a re n t mol. vol. of C a(N 0 3)„  an d  b y  ex trap o la tio n  i t  is 
deduced th a t  th e  tension  w ould becom e zero w hen th e  ap  
p a ren t m ol. vol. is 66 c.c., approx . th e  mol. vol. of an hyd . 
Ca(NOa)2. J .  W . S.

Viscosity of suspensions and solutions. E . W . J . M ardles 
(N ature, 1941, 148, 345).— Solutions of colloids and  c ry s ta l
loids show th e  sam e viscosity  behaviour as th a t  described 
previously  (A., 1940, I, 439) for suspensions. If  th e  exp lan 
atio n  given for suspensions is valid , th en  so lvated  ions are 
asym m etric , an d  du ring  th e  flow of s a lt solutions a n d  colloidal 
dispersions th e  particles becom e oriented . C urves for 
NaCl, AlClj, K  oleate, tan n ic  acid, kaolin, a n d  m ica dispersed 
in H .O -E tO H  show th a t  th e  ra tio  increases w ith  increase 
of ij0. L . S. T .

“  Internal friction W ien effect ”  in electrolyte solutions. A.
D eubner (P hysika l. Z .,  1940, 41, 110— 111).— C alculation 
show s t h a t  a  pressure difference of ~ 2 0 0  a tm . betw een th e  
ends of a  cap illary  tu b e  of leng th  1 cm . and  d iam eter 0-01 
m m . con tain ing  0-000lM-Ca2Fe(C N )a should reduce th e  -q of 
th e  solution to  th a t  of pu re  H 20 .  A. J .  E . W .

Rate of diffusion of sulphonamide compounds. F . H aw king  
(Quart. J .  Pharm ., 1941, 14, 226— 233).— A fter 24 h r. co n tac t 
w ith  ag ar con tain ing  E h rlich ’s reag en t a t  35° th e  trav e l in 
cm. of a  sa tu ra ted  so lu tion  is su lphanilam ide 4-2, sulpha- 
py rid ine  2-6, su lphath iazole  2-7, su lphadiazine  2-0, an d  
su lphanily lguanidine 3-1. A fter 24 h r. co n tac t w ith  15%  
gela tin  a t  15° th e  corresponding concn. 1 cm . aw ay  from  th e  
in terface is 3-1, 1-5, 2-2, 0-45, 2-6 mg. p e r 100 c.c., respectively. 
T he diffusion coeff. for th ese  com pounds in  15%  gela tin  a t  
15° is ~ 0 - l5 7  (cm., days). H . G. R .

Rate of formation of nuclei in supersaturated solutions as a 
means of determining the constitution of the solutions. I. 
Potassium chlorate solutions. H. Solutions of paraffin-chain 
salts. J . S tauff (Z. physikal. Chcm., 1940, A, 187, 107— 118, 
119— 129).— I. An arrangem en t, consisting  essentially  of tw o 
differentially  connected  photo-electric  cells, is described, 
w hereby th e  appearance of each new  nucleus in  a  solution 
is registered  by  a  d iscon tinu ity  in  th e  pho to-electric  curren t. 
T h e  ra te  of form ation of nuclei in I<C103 solu tions w as stud ied  
in  re la tion  to  th e  degree of sup ersa tu ra tio n  a n d  to  th e  concn. 
T he resu lts  a re  in  agreem ent w ith  m odern  theo ry , although, 
owing to  lack  of know ledge of som e of th e  consts., an  exac t 
calcula tion  of th e  mol. concn. is n o t y e t  possible.

I I .  T he re la tion  betw een ra te  of nucleus form ation  and 
concn. h as been stud ied  in solu tions of N a  lau ra te , p a lm ita te , 
an d  te trad ecy l su lphate . T h e  resu lts  are  consisten t w ith  
th eo rv  w here know ledge of th e  co n stitu tio n  of th e  solutions 
p e rm its com parison. T he existence of tw o  k inds of micelle 
in  paraffin-chain  sa lt solu tions is confirm ed. P . L. U.
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Solid solution. I. Elastic sphere model as applied to solid 
solutions and deviations from Vegard’s rule. B. J .  Pinos ( / .  
Physics U .S .S .R ., 1940, 3. 309— 319).— T he d is to rtio n  of th e  
la ttic e  b y  one dissolved a to m  is calc, using th e  e lastic  sphere 
m odel. T h e  "  elastic ”  d isto rtion  energy of th e  la ttice  
an d  th e  change in  linear dim ensions of a  disordered solid 
so lu tion  are  calc. T he la t te r  is com pared w ith  experim ental 
d a ta  on  dev ia tions from  V egard 's ru le th a t  th e  la ttic e  p a ra 
m ete r of a  solid solu tion  varies linearly  w ith  concn. T he 
calculation  gives th e  correct sign and  o rder of m agnitude for 
th e  dev ia tion  excep t for th e  alloys of tran s itio n  elem ents 
and  of Ag and  Au. T he calc. vals. are, how ever, usually  
<  those  observed, an d  th is  discrepancy is considerable in  th e  
case of F e -V  an d  F e -C r alloys. In  th e  case of F e -V  alloys 
th is  m ay  be connected  w ith  th e  change of com pressibility  
consequent on th e  bu ild ing up  of th e  3d shell. A. J .  M.

Determination of constitution diagrams with X-rays. C. S. 
B a rre t t  (J. A p p l. Physics, 1941, 12, 385— 394).— T he fu n d a 
m en ta l princip les of th e  d e te rm ination  of phase d iagram s for 
alloys a re  review ed. T h e  ad v an tages an d  d isadvantages of 
th e  X -ray  and o th er m ethods of investiga tion  of phase  
equilibria  a re  discussed. T he location  of phase boundaries 
b y  m easurem ent of la ttice  p a ram ete rs is described, a n d  th e  
difficulties associated  w ith  th e  m ethod  a re  considered. T he 
investiga tion  of te rn a ry  alloys is described an d  th e  m ethod of 
m inim ising th e  w ork  necessary  in  ob ta in in g  p o in ts  on th e  
d iagram  is given. A. J .  M.

Photo-electric alloys of alkali metals. A. Som m er (Nature, 
1941, 148, 468).— T he alloys of Cs an d  l ib  w ith  B i an d  Sb 
m ost sensitive to  lig h t a re  those th a t  correspond w ith  th e  
fo rm ula  X Y 3, w here Y  is th e  a lka li m etal. SbCs3 h as th e  
h ighest pho to-electric  q u an tu m  y ield ; a t  th e  op tim um  A of 
4600 a . ,  one electron  is em itted  for 5 inciden t ligh t q u an ta . 
T he sp. resistance of th e  Sb-C s alloys r ise s 'sh a rp ly  w ith  an  
increase in th e  ra tio  Cs : Sb. T h e  alloys of th e  SbCs3 ty p e  
can  be regarded a s  sem i-conductors, a n d  th e y  rep resen t 
borderline cases betw een m etallic  alloys an d  ionic crystals. 
A lloys w ith  a  ra tio  Cs : Sb > 3  : 1 have  n o t been ob ta ined .

L. S. T.
Dilatomctric study of the order-disorder transformation in 

copper-gold alloys. F. C. N ix  and D . M acN air (Physical Rev., 
1941, [ii], 60, 320— 329).— G raphs of tru e  coeffs. of therm al 
expansion p lo tte d  ag a in st tem p , fo r p reviously  w ell-ordered 
alloys con ta in ing  22, 25, an d  30 a t.-%  of Au show  a  slow rise 
from  —190° to  ~ 5 0 ° , followed b y  a  fla t p la teau  to  —250°, 
th en  a  rap id  rise to  a  p eak  a t  th e  crit. ordering tem p . 0C, 
and  finally a  fall to  a  second fla t p la teau  ex tending  to  < 450° 
above 0C. T he p o rtio n  below th e  p la teau  can  be represen ted  
by  a G rueneisen eq uation  if  a d d itiv ity  is assum ed fo r th e  
consts. tak e n  from  th e  equation  for p u re  Cu a n d  A u. T he 
p la teau  above 0C disagrees w ith  th e  B e th e-P e ierls  th eo ry  of 
th e  van ish ing  of sho rt-range order. C urves for specim ens 
p rev iously  quenched from  above Bc show  m in . sim ilar to  
those  in  th e  com parable sp. h e a t curves of Sykes (cf. A., 
1937, I, 74). N . M. B .

Transformation in eutectoid copper-aluminium alloys. V. 
Crystal structure of the martensite /  phase. G. K urd jum ov, 
V M irezki; and  T . S te lle tzkaja  (J. Physics U .S .S .R .,  1940, 3, 
297— 308).—X -R a y  p a tte rn s  of th e  y ' phase  of th e  C u-A l 
system  (Al 13-5%) in d ica te  t h a t  th e  Cu and  A1 a tom s are  
a rran g ed  a t  th e  p o in ts of a  hexagonal close-packed la ttic e  
w ith  a 2-06 a . ,  c /a  1-62. T he y '  la ttic e  is form ed a s  th e  resu lt 
of a  m arten s ite  tran sfo rm atio n  of th e  o rdered /? ph ase  solid 
solution, and  i t  is possible b y  using  th is  fa c t to  calcu la te  th e  
d im ensions of th e  su p erla ttice  of th e  y '  phase . B y  quenching 
a  p ph ase  single c ry sta l i t  w as transfo rm ed  in to  th e  y '  phase, 
and  pole figures w ere ob ta ined  for th e  m ain  p lanes of th e  
y ' la ttic e  re la tiv e  to  th e  axes of th e  jS crysta l. T he (0001) 
p lane of th e  y ' la ttic e  is paralle l to  (110) of th e  /? phase, and 
th e  [110] d irection  of th e  form er is paralle l to  [111] of th e  la tte r . 
T he positions of th e  A1 and  Cu atom s in  th e  y ' la ttic e  a re  calc, 
using  th e  rearran g em en t of a  body-centred  la ttic e  in to  a  
hexagonal close-packed one, w ith  th e  re su lt th a t  i t  is possible 
to  choose a  sim pler cell for th e  y '  phase, belonging to  th e  
rhom bic  system , w ith  8 a tom s in  th e  u n it  cell. T h is is 
adv isab le  because th e  a rran g em en t of id en tica l a tom s in  th e  
calc, la ttic e  lacks hexagonal sym m etry . T he dim ensions of 

. jc cejj a re  a 4 .gi_ j  5-20, c 4-22 A., space-group VIs.
A. J .  M.

Beta region of the gold-cadmium alloy system . E . A.
Owen and  W . H . R ees (J. In s t. M et., 1941, 67, 141—-151).— 
Q uenched alloys w ith  38— 62 a t.-%  of Cd have been exam ined 
b y  X -ra y  m ethods and  th e  resu lts  have  been com bined w ith  
those prev iously  o b tained  w ith  alloys co n ta in in g  < 3 6  a t.-%  
of Cd in a n  equilibrium  d iagram . A rliom bohedral phase  a3 
ex ten d s from  46 to  48-5 a t.-%  of Cd a t  200° and  from  41 to  
47-5 a t .-%  of Cd a t  600°, and  a  cubic body-cen tred  ph ase  /? 
from  50-2 to  54-5 a t.-%  of Cd a t  300°; th e re  is a  fa irly  wide 
field of a 2 +  a3 and  a  narrow er field of y3 -j- f}, th e  form er 
becom ing m ore restric ted  and  th e  la t te r  b ro ad er w ith  rise in  
tem p . T he jS phase  has an  ordered s tru c tu re  an d  in quenched 
alloys rap id ly  decom poses a t  room  tem p, to  a  m ore com plex 
s tru c tu re . A. Ii. P.

Alpha solid solutions of the zinc-silver system. II. Lattice 
parameters with notes on the £ phase. H. Lipson, N . J. Fetch , 
an d  D. Stockdale (J. In st. M et., 1941, 67, 79—’85).—  
Precision m easurem ents of th e  Ag la ttic e  gave a — 4-0775 a . 
a f te r  correction. Vals. of a for 20 Z n-A g alloys w ith  up  to  
35 a t.-%  of Zn are  tab u la te d  and  th e  observed d com pared 
w ith  th o se  calc, from  a ;  on ly  w ith  th e  alloys w ith  3, 17, and 
29 a t.-%  of Zn w ere th e  tw o vals. in com plete agreem ent, 
th e  calc. vals. for o th e r alloys being <  th e  observed, in d ica tin g  
th e  presence of u p  to  20 v a ca n t sites pe r 10,000 u n it  cells. 
The val. of a is re la ted  to  th e  a t.-%  of Zn p resen t (C) by  
a =  4-0775 -1 -8 2  x  lO ^C  -  1-81 X lO -'C 2. X -R ay  ex 
am ination  of pow ders of alloys w ith  37— 41 a t.-%  of Zn a f te r
prolonged annealing  a t  300° gave resu lts  n o t in  accordance 
w ith  th e  accepted  equilibrium  d iagram . A. R . P .

Constitution of alloys of aluminium with magnesium and 
silicon. H. W . L i Phillips ( / .  In st. M et., 1941, 67, 257— 273). 
— Al, Si, and Mg2Si form  a  te rn a ry  eu tectic  a t  551°, Si 12-97, 
Mg 4-97% , and Al, Mg2Si, and Mg2Al3 a  te rn a ry  eu tectic  
a t  450°, th e  com position of w hich could n o t be determ ined. 
T he surface of sep ara tio n  of th e  A l-M g,Si b in a ry  com plex 
is ridge-shaped  w ith  a  fla t m ax . a t  595°; th e  ridge coincides 
w ith  th e  A l-M g2Si q u asib in a ry  line on ly  w here i t  in te rsects 
th e  b in a ry  valley  and  lies on th e  Mg side of th is  line in  Al- 
ricli alloys. Free Si does n o t d isappear a t  th is  line b u t  requ ires 
an  excess of Mg fo r i ts  suppression ; in  alloys w ith  excess of 
Si th e  A l-rich phase  con ta ins lit t le  Mg and  changes on ly  
s lig h tly  in  com position du ring  freezing, b u t  w ith  excess of 
Mg Al tak es increasing q u a n titie s  in to  solid so lu tion  as 
freezing proceeds. W ith  slow cooling free Si ap p ears in 
b in a ry  Si-A l alloys a t  Si 0-2% , and  Mg2Al3 in  b in a ry  M g-A l 
alloys a t  Mg 4-25% . In  th e  te rn a ry  system  addition  of
0-1%  of Si to  M g-Al alloys o r of 0-1%  of Mg to  S i-A l alloys 
causes separation  of Mg2Si, th e  so lub ility  of w hich in A l is 
therefore  ~ 0 -2 % . A. R . P .

Constitution of alloys of aluminium with magnesium and 
iron. H . W . L. Ph illips (J. In st. M et., 1941, 67, 275— 287).—  
Al, FeA l3, and  Mg2AI3 form  a  te rn a ry  eu tectic  a t  451°, Mg 33, 
Al 67%  w ith  v e ry  l ittle  Fe. T he b in a ry  A l-M g2Al3 eu tectic  
valley  slopes tow ards th e  A l-M g axis w ith  increasing  %  Mg 
and  w ith  20— 30%  of Mg th e  p rim ary  FeA l3 field is en tered  
w ith  on ly  0-25%  of Fe. U nder th e  conditions stud ied  Al 
dissolves < 0 -0 1 %  of F e  and  -~ 4%  of M g; Fe slig h tly  reduces 
th e  so lub ility  of Mg b u t  Mg has l ittle  effect on th a t  of Fe. 
T he te rn a ry  alloys a re  v e ry  sub ject to  undercooling  and  
segregation, FeA l3 being easily  undercooled and  Mg2Al3 
m aking  i ts  appearance  a t  Mg co n ten ts  well below equilibrium  
solubility . P a r ts  of th e  te rn a ry  d iagram  and several sectional 
d iagram s are  given. A. R . P .

X-Ray investigation of alum inium -cobalt-iron system.
O. S. E d w ards ( / .  In st. M et., 1941, 67, 67— 77).— T he system  
h as been exam ined u p  to  50 a t.-%  of A l; th e re  is a  sm all 
a  (face-centred cubic) field a round  th e  Co corner, an  extensive  
p (body-centred  cubic) field ex tend ing  from  th e  F e  com er, 
an d  betw een th em  a  m edium -sized (a fl) field w hich 
broadens o u t tow ards th e  Co-Al side of th e  te rn a ry  d iagram . 
In  alloys quenched from  800° th ere  ap p ears to  ex is t a  face- 
cen tred  cubic a ' phase  con ta in ing  4 a tom s p e r u n it  cell; 
th is  m ay  be th e  m etastab le  com pound Co3A1 w hich no rm ally  
decom poses a t  >  800° b u t  ap p ears to  be m ore stab le  in  th e  
presence of Fe. A. R . P .

X-Ray study of the iron-copper-nickel equilibrium diagram  
at various temperatures. A. J. B radley , W . F . Cox, an d  H. J. 
G oldschm idt (J. In st. M et., 1941, 67, 189— 201).— From  
X -ra y  pow der p h o tographs o f slowly cooled an d  quenched
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F e -C u -N i alloys equilibrium  d iagram s have been constructed  
for 20°. 750°, 850°, 950°, and  1050°; th e  d iagram  for 20° 
confirm s th e  w ork  of K oster and  D annShl (A., 1936, 152). 
T h e  a—(a +  a') phase  b o u n d a ry  rap id ly  approaches th e  C u- 
Fe side w ith  rise in tem p , and  th e  sh a rp  inflexions a t  th e  Cu 
ond of th e  b o u n d ary  line a lm ost d isappear a t  950°.

A. R. P .
Effect o! temperature and pressure on the solubility oi 

chlorine monoxide in water. C. H . Secoy an d  G. H . C ady (J. 
Am er. Chem. Soc., 1941, 63, 2504— 2508).— T he aq . so lubility  
of gaseous CI20  has been m easured  a t  five tem p, betw een 3-5° 
an d  20° over a  range of pressures and  th e  equilibrium  const.
(K ) for th e  reac tion  2HOCl„q. =  Cl.O +  II,Ouq. has been 
eva lu a ted  for each tem p . P lo ttin g  K  ag a in st 1 /T  indicates 
t h a t  th e  h e a t of dissolution of C120  increases rap id ly  w ith  
tem p, from  9300 g.-cal. a t  5° to  16,000 g.-cal. a t  18°. Several 
approx . vals. of therm odynam ic consts. have been derived.

W . R . A.
Miscibility gap in the system acetone-carbon disulphide. K.

Clusius and  W . R inger (Z . physi/tal. Chem., 1940, A, 187, 186—  
194).— Investiga tion  of th e  h e a t of m ixing of COMea and  CS2 
has show n th a t  a t  tem p . <  —50° th ere  is a  region of im- 
m iscibility. T he m iscib ility  curve is unsym m etrical, th e  
g rea te r portion  of th e  gap being on th e  CS2-rich side. T he 
up p e r c rit. tem p , and  com position are  51-38° and 66-2 m ol.-%  
o f CS2, respectively . C. R . H .

Solubility relationships of salts. F. J . G arrick  (Phil. M ag., 
1941, [vii], 32, 353— 364).— In  a  series of sa lts  in which th e  
so lub ility  (s) differences a re  n o t to o  sm all th e  o rder of increas
ing s is th a t  of increasing  vals. of S  =  W  — U, w here W  and 
U  a re  th e  e lectrosta tic  h y d ra tio n  and  la ttic e  energies, re 
spectively. W  is expressed as a  function  of th e  valencies 
(z+, zJ)  an d  "  co rr.”  rad ii (r'+ — r+ -J- 0-25, r '_  — >•_ — 0-25 a.) 
o f th e  ions, and  i t  is found th a t  : (a) increase of ¿r+and z_  in  
th e  sam e ra tio  increases s ; (b) decrease of r '+ and  r'_  in th e  
sam e ra tio  decreases s ; (c) for sa lts  of sym m etrical valency  
ty p e  5 is m in . w hen r \  =  r ' _ ; (d) for sa lts  of valency  ty p e  
1 : 2 5 is m in. w hen r \ lr. =  ~ l - 2 r 'unfT,. D a ta  for a lka li and 
a lk a lin e -ea rth  halides, perch lorates, an d  su lphates confirm  
th e  th eo ry  for inert-gas ty p e  ions and  p o lyat. ions w ith  
ap prox . spherical sym m etry , b u t o th er ions show  abnorm alities.

A. J .  E . W.
Distribution of di- and tri-methylamines between chloroform  

and water at 25°. W . A. Felsing and  E . Ball (J. A m er. Chem. 
Soc., 1941, 63, 2525; cf. A., 1933, 898).—-The tru e  d is trib u 
tio n  coeff. is 2-75 +  0-109c2 for N H lIe , and  0-45 - f  0-021c2
fo r NM e, (c, — am ine concn. in CHC13 layer), a t  aq. concns.
u p  to  4 m. and  3m ., respectively . W . R . A.

Simple derivation of Langmuir’s adsorption isotherm. H .
D unken  (Z. physikal. Chem., 1940, A, 187, 105— 100).— The 
expression is derived b y  eq uating  th e  ra te s  of adsorp tion  and  
desorption  a t  equilibrium , as for a  reac tion  of th e  ty p e  
A  +  B  ^  A B .  F . L. U.

Adsorption in photographic development. I. Non-adsorp
tion of organic developers to metallic silver. E . S. Perry , A. 
B allard , and  S. E . Sheppard  (J. Am er. Chem. Soc., 1941, 63, 
2357— 2361).— T he d e te rm ination  b y  u ltra filtra tio n  of th e  
adsorp tion  of 0-0lN -quinol (I) and  OOlN -£-NH.\Ie'C0H 4-OH 
in  a n  a tm . of H 2 to  colloidal Ag in aq. gela tin  con ta in ing  a 
b o ra te -n itra te  buffer, p n  .—9, is described. In  co n tra s t w ith 
o th e r  d a ta  (cf. A., 1934, 1079) 99-56%  of (I) an d  99-77% of 
(II) w ere recovered. T he bearing  of th e  observed resu lts  on 
th e  th eo ry  of photographic  developm ent is discussed. P re 
lim inary  experim ents w ith  Ag2S did no t show a n y  adsorption  
of (I) or (II). W . R . A.

Molecular surface energy of hydrocarbon oils.— See B .,
1941, I, 529.

Thickness of the rigid water film at a quartz-water interface 
from a measurement of Newton’s rings. W . G. Eversole and 
P . H . L ah r (J. Chem. Physics, 1941, 9, 686— 689).— From  
m easurem ents of th e  rad ii of successive N ew ton’s rings 
o b ta ined  w ith  a  q u a rtz  lens an d  disc before and  a fte r  th e  
evapora tion  of a  H sO layer, th e  th ickness of th e  H 20  film 
on  each  surface is found to  be —100 a . J .  W . S.

Friction between a liquid surface and a solid not wetted by it.
D. S. S ubrahm anyam  (In d ia n J . Physics, 1941,15,191— 208).—  
If  th e  narrow , uniform  stem  of an oscillating float is coated  
w ith  paraffin  w ax, th e  oscillations a re  dam ped  m ore quickly  
th a n  w hen i t  is clean, and  th e  val. of th e  logarithm ic decrem ent

increases as th e  am plitude  decreases. On th e  assum ption  
th a t  th is  effect is due to  fric tion  be tw een  th e  solid and  th e  
liquid, analysis of th e  oscillations gives <—15 dynes as th e  
lim iting  k inetic  fric tional force pe r cm . of th e  line of con tact. 
T he val. of th is  friction  decreases a t  low velocities and  when 
th e  H 20  surface is co n tam in a ted . W . R . A.

Teaching theory of ideally dilute solutions. C. W agner (Z. 
physikal. Chem., 1940, B, 46, 379— 386).— A pure ly  th e rm o 
dynam ical m ethod  of deriv ing  R a o u lt 's  law' and  v a n ’t  H off's 
expression for th e  osm otic pressure  of dil. solu tions from  
H e n ry ’s d is trib u tio n  law , su itab le  fo r in stru ctio n al purposes, 
is described. L. J . J .

Equilibrium in aerosols. II. Aerosol of ammonium chlor
ide. I. D. G urevitsch  and  N. A. F ilim onov (Iiolloid. Shurn., 
1941, 7, 53— 58 ; cf. A., 1941, I , 39).— T he p artic les in aerosols 
produced b y  m ixing dam p a ir  w ith  N H 3 an d  IIC1, o r w ith  
N H jC l and  HC1, con ta in  am oun ts of H .O  th a t  w ould be  in 
equilibrium  w ith  th e  given N H 4C1-HC1 m ix tu re  and th e  H 20  
v .p . in  the  air. T he liquid phase of aerosols is in  equilibrium  
w ith  th e  v ap o u r phase, an d  no special th eo ry  of th e  partic le  
s tru c tu re  is necessary. J .  J .  B.

Preparation of hydrosols by freezing. T. J .  Shea, W . E. 
Dooley, and  C. Schwob (J. Am er. Chem. Soc., 1941, 63, 
2531-2532).— T he prep , of electro ly te-free charcoal hydrosol 
b y  th e  a lte rn a te  freezing an d  m elting  of a  p as te  of w et ch ar
coal an d  final m ixing w ith  a  large vol. of H „0  is described.

W . R . A.
Solvation in disperse systems. XIII. Stabilisation of zinc 

oxide suspensions in media of various polarities. V. M ar- 
garitov  (Kolloid Shurn., 1941, 7, 47— 52).— T he ra te  of sedi
m en ta tio n  of ZnO in  C bH 0 decreases w hen th e  concn. of ZnO 
increases from  2 to  20% . Sm all add itions of stearic  acid (I) 
(up to  0-25%) lower th e  ra te  below  6%  of Z nO ; a t  h igher 
[ZnO] th e  ap p a re n t ra te  o f sed im entation  is th a t  of con
trac tio n  of th e  sed im en t; th is  con traction  is favoured  b y  (I) 
since i t  destroys th e  s tru c tu re  of th e  sedim ent. T he a p p aren t 
rad ius of ZnO particles in  C 6H 14, C „H 6, and  P h N O , is strongly  
reduced b y  (I), th a t  in iso-C5H n -OH is slightly  reduced, and  
th a t  in  N H 2P h  raised  b y  (I). Paraffin w ax, w hich does n o t 
stabilise ZnO in  C GH„, intensifies th e  stab ilising  effect of (I) 
These phenom ena are  explained b y  o rien ta tio n  of p o lar mols. 
a t  th e  ZnO surface. J . J .  B .

Swelling of clay. II. A. S. K orsliuev and  Z. L . B orisova 
(Kolloid. Shurn ., 1941, 7, 59— 65 ; cf. A., 1941, I, 43).—  
T he sw elling of various clays is m easured. T he increase of 
vol. has a  m ax. in 0-0001— O-OOOOlN-NaCl, 0-lN -N a2S 0 4, o r
0-lN -N a2C 0 3. Ca sa lts  reduce th e  swelling. J .  J .  B.

Thixotropy of laminar films of aluminium and zinc hydroxides.
N. G. K oltaschev (Kolloid. Shurn., 1941, 7, 23— 33).— Film s of 
A l(O H )3 and  Z n(O H )2, produced b y  passing  N H 3 over sa tu r 
a te d  solu tions of KAl’(S 04)2 o r Z n S 0 4, were dried a t  75° u n til 
th e ir  solid c o n ten t w as 10% , m ixed w ith  H sO, and  th e  tim e 
of th e ir  th ix o trop ic  gelation  w as determ ined . I t  was, e.g., 
1 m in. for a  2-5%  suspension of Zn(O H ), o r a  2-3%  sus
pension of Al(OH )3. W hen  th e  films were sep ara ted  b y  
sed im entation  in to  fractions of various partic le  size, th e  
concn. c' a t  w hich th e  gelation tim e  w as 1 m in. w as h igher 
for coarse th a n  for finely dispersed fractions. B y  displacing 
H ,0  w ith  o th e r liquids th ix o tro p ic  suspensions in C0H 6, 
PhM e, E tO H , an d  CHC13 were p rep ared ; for these c' was 
inversely  oc th e  m ol. surface energy of th e  solvent.

J - J - B .
Colloid and semi-colloid solutions of highly polymeric sub

stances and their hydrolysis products. A. M. A lm azov 
(Kolloid. Shurn., 1941, 7, 67— 88).— T he v iscosity  -q of aq. 
solu tions of sol. s ta rch  (I), am ylodex trin  (II), ery throdex- 
tr in  (III), achroodextrin  (IV), an d  glucose (V) increases w ith  
concn. first linearly, a n d  a t  h igher concn. m ore rap id ly . T he 
ij of s ta rch  solu tions increases rap id ly  w ith  concn. T he mol. 
w t. calc, b y  th e  eq u ation  of B iltz  is for s ta rch  165,500, for 
tw o  (I) 13,500 an d  9000, fo r (II) 12,350, for (III) 4000, and  
for (IV) 2900. OTn-KCI reduces th e  ■>; of 5%  solutions of (I) 
b y  2— 8% , of (II) b y  7% , of (III) b y  1-65%, of (IV) by
1-14%, an d  of (V) by  1-00%. T he electrical co n d u ctiv ity  k of 
com m ercial d ex trin  has a  m ax. a t  30 g. pe r 100 c.c., an d  
k of o th e r dex trin s increases w ith  concn. a t  low concns. 
rap id ly  an d  a t  h igh concns. slowly, k of 0-In-K C I is lowered 
by  d ex trin s e tc . ; 5 g. pe r 100 c.c. cause a  lowering by  8— 10% ; 
(V) is m ore active  th a n  (II). T he lowering of k of KC1 in
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isoviscous solu tions is th e  larger, th e  sm aller is th e  m ol. w t. 
of th e  non-electro ly te. T he lowering b y  com m ercial d ex trin  
has a  m ax. a t  0-03— 0-05N-KC1. T h e  k of LiCl an d  NaCl is 
lowered b y  d e x trin  to  th e  sam e ex te n t as th a t  of KC1. T he 
ru le kij -  const, is n o t valid  in presence of colloids ; colloid 
solu tions hav e  a  s tru c tu re  w hich affects k an d  t] in  different 
w ays. J .  J .  B.

Electrical properties of solids. IX. Dependence oi dis
persion on mol. wt. in the system polyvinyl chloride-diphenyl. 
X. System polyvinyl chloride-tetrahydronaphthalene. R. M.
Fuoss ( / .  Am er. Chem. Soc., 1941, 63, 2401— 2409, 2410—  
2413; cf. A., 1941, I, 202).— IX . T h e  frac tiona tion  of poly
v iny l chloride (I) b y  dissolution in m esity l oxide a n d  COMe, 
a n d  p p tn . by  M eOH is described and  vals. of th e  in trinsic  ij 
of th e  fractions in  COMe,( ^ S l t  a re  determ ined . D ielectric 
consts. and  loss factors a t  from  60 to  10,000 cycles pe r sec. 
a re  given for (i) different fractions of (I) p lasticised w ith 
20%  of P h 2 a t  45°, 55“, an d  75°, an d  (ii) un frac tio n a ted  
polym erides of different average mol. w t., a  range of five to  
one in  mol. w t. being covered. R esults agree w ith  th e  
assum ptions th a t  (a) th e  dipole m om ent per m onom eride 
u n it  (/i) in  a  linear polym eride of th e  ty p e  (-C H 2-C H X -)„ is 
in d ependen t of th e  degree of polym erisation  an d  (b) th e  
m ost p robable  re lax atio n  tim e  as m easured b y  th e  frequency 
of m ax . absorp tion  a t  a  given tem p , cc th e  degree of po ly
m erisation .

X . D ielectric consts. an d  loss factors, a t  from  60 to  10,000 
cycles, of (I) plasticised  'w ith  8 to  40%  of te trah y d ro n ap h - 
thalene  (II) over th e  tem p , range  5— 80° have  been determ ined, 
/i p e r (CHjtCHCl) w ith  increasing concn. of (II) approaches
1-73 D . ,  th e  th eo re tical lim iting  va l. for a  lin ea r polym eride 
of a lte rn a tin g  s tru c tu re  assum ing free ro ta tio n , and  becom es 
indep en d en t of tem p , w ith  increasing  tem p . Positive  devi
a tions in ¡i vals. a t  h igh concns. of (I) o r  low tem p , are  ex
p lained q u a lita tiv e ly  as a n  increase of average m om ent due 
to  configurations in  w hich th e  chain m ols. a re  n o t in th e ir  
m ost p robab le  s ta te . W . R . A.

p a  changes in solutions oi polyacrylic acid irradiated with 
X-rays. L. Holzapfel (N aturw iss., 1940, 28, 254— 255).—  
T he p a  changes of solu tions of po lyacrylic  acid  of various 
concns. when irrad ia ted  w ith  A -rays a re  reversible, i.e., 
th e  p a  re tu rn s  to  its  original va l. a fte r  some tim e. T he 
v a ria tio n  of p a  w ith  d u ra tio n  of irrad ia tio n  was also in 
vestiga ted . T here  is a  rh y th m ic  va ria tio n  of p a  w ith  tim e 
analogous to  periodic p p tn . b y  A -ray s an d  u ltra -v io le t light. 
No change in  p a  w as observed w hen solutions of p o lym eth 
acry lam ide w ere irrad ia ted  w ith  AT-rays. A. J .  M.

Properties of alginic acid. II. Ammonium alginate as 
protective colloid. J . K. N ovodranov and  E . K . Sm irnova 
(Kolloid. S h u n t., 1941, 7, 89— 94).— N H , a lg ina te  reduces th e  
ra te  of sed im entation  of Ca arsen a te  (I). S tab le  suspensions 
a re  ob tained, e.g., b y  m ixing I g. of (I) w ith  2-5 g. of N a 
a lg inate, 7 c.c. of N-HC1, an d  17 c.c. of x -aq . N H 3, o r 50 g. of
(I) w ith  N a  a lg ina te  3-4 g., n -HCI 17-5 c.c., an d  x-aq . N H , 
27-5 c.c. J .  J .  B.

Mechanism of gelation of lyophilic colloids (gelatin). I. I.
Sokolov (K olloid. Shiirn., 1941, 7, 39—46).— An a tte m p t was 
m ade to  de te rm ine  th e  s tru c tu re  of gela tin  sols an d  gels b y  
p p tn . w ith  E tO H . A -R a y  exam ination  of th e  p p ts . ob tained  
rev ea led ■“ c ry s t.”  spacings (11-3 and  2-8 A .)  in  a  10%  gel, 
w eak spacings in  a  10%  or 5%  sol, an d  none in  a  1%  sol. 
G elation involves a  m ore p e rfec t o rien ta tio n  of gela tin  ch a in s ; 
a  la ttic e  s tru c tu re  is m ore s tab le  th a n  th e  random  d istrib u tio n  
of chains. J .  J .  B.

Structural properties of coagulates. Volume of silver iodide 
coagulates. B. G. Zaprom etov an d  E . I . Sm oligina (Kolloid. 
Shurn ., 1941, 7, 13— 22).—T he ra te  of sed im entation  of
0-87%  A g l sol p repared  in  presence of an  excess of K I is 
a lm ost const, w hen th e  sol is coagulated b y  K N 0 3 o r K 2SQ4 ; 
i t  increases du ring  coagulation  w hen C u (N 0 3)2 or C u S 0 4 is 
used. T he sed im entation  vol. regu larly  decreases in  th e  
course of coagulation  b y  K  salts, A1 salts, an d  0-02—OTn-Cu 
sa lt so lu tio n s; in  presence of 0-01n-C uS04 or -C u (N 0 3)2 i t  first 
increases since th e  coagulation  of sol particles is fa s te r  th a n  
th e  aggregation  of th e  sedim ent, a n d  th en  rem ains const, o r 
slowly decreases. J . J . B .

Factors influencing flocculation and precipitation. Theory 
and variables. E . M. B eavers, J .  E . Magoffip, an d  F . K. 
Cam eron (Text. Res., 1940, 11, 23— 29).—-The close re la tio n 

ship betw een th e  phenom ena associated  w ith  th e  flocculation 
an d  p p tn . of a  colloidal d ispersion is ind ica ted . E x is tin g  
w ork  re levan t to  b o th  processes is discussed, an d  th e  variab les 
w hich influence th em  are  ind icated . J . G.

Plant virus preparations.— See A., 1941, I I I ,  1077.
Dialysis potential.— See B., 1941, I, 511.

V I .— K I N E T IC  T H E O R Y .  T H E R M O D Y N A M I C S .
Chemical equilibria of thermal associations. A. W asser- 

m ann  (Proc. Roy. Soc., 1941, A, 178, 370— 379).— Five 
gaseous th e rm al reactions of th e  ty p e  a +  b — c a re  discussed. 
T h e  equilibrium  const. I< of an  association  can  be expressed 
in tw o  w ays by  form ula: of th e  ty p e  K  — W ex.p(—A E /R T ) ; 
th e  facto rs W  a n d  AE in  th is  re la tion  a re  com puted  and  th e  
co n tribu tions of th e  in te rn a l v ib ratio n s of th e  reac tan ts  
deduced. G. D . P .

Structure, properties, and mode o£ formation of inorganic 
compounds of high mol. wt. of the type of the heteropoly-acids 
(phosphotungstic and metatungstic acids). G. Ja n d e r (Z. 
physikal. Cham., 1940, A, 187, 149— 160).— A general review 
of th e  s tru c tu re  a n d  properties of heteropoly-acids is given. 
D a ta  a re  recorded for th e  dialysis coeffs. in  presence of
1-On - and  2-0x-N aN O 3 of N a 6[H W „0 21,aq.] (I) an d
N a s[H 20 4(W 30 3)4,aq.] (II) a t  various acidities and  a f te r  age
ing. W ith  increasing p n  and  dilu tion  th e  (II) ion is tra n s 
form ed in to  tw o (I) ions according to  th e  scheme
[H 20 4(W 30 3)4,aq .].......+  8H 20 ^ [ ( © H ) 3(W ,0 s)a,a q .] '"  +  6 H ,0
^  2[H 3W e0 21,a q .)" / +  6H .O  ^  4 H ‘ +  2 [H W 60 21,a q .] " '"  
+  6H 20 .  A s  th e  pa  is fu rth e r increased [H W B0 21,a q .] " '"  
sp lits * up  in to  H ‘ an d  (W 0 4,aq .)"  w hich is stab le  in 
alkaline solutions. T he tim e for equilibrium  to  be  established 
depends on [W 0 3] a n d  on th e  m ethod  of p reparing  th e  solu tion . 
A lthough H ’ are  liberated  during  hydrolysis, th e  p a  of (II) 
solutions is increased on keeping because H 6[H 20 4(W30 8)4,aq.] 
is a  stronger acid  th a n  H 5[H W 0O2I,aq .]. C. R . H .

Interaction of aldoses with a-amino-acids or peptides. HI. 
Determination of equilibrium constants. A. K a tchalsky . IV. 
Percentage combination. V. Continuous back-titration of 
the system to its initial p a . M. F rankel and  A. K a tchalsky  
(Biochem. J .,  1941, 35, 1024— 1027, 1028— 1033, 1034— 1038; 
cf. A., 1939, I I ,  10).— I I I .  A ssum ing th a t  th e  reaction  betw een 
th e  aldose and  th e  N H 2-acid is bim ol. and  occurs w ith  th e  
undissociated  aldose an d  th e  N H 2-acid anion, equilibrium  
consts. for glucose w ith  glycine, a lan ine, leucine, a n d  several 
sim ple pep tides are  calc, from  po ten tiom etric  m easurem ents 
betw een p a  7 a n d  9. T he va l. of th e  equilibrium  const, is 
determ ined  m ain ly  b y  th e  n a tu re  of th e  te rm in a l N H 2-acid 
group of th e  pep tid e  bearing  th e  free N H 2.

IV . T he e x te n t of th e  com bination  betw een  glucose and  
th e  N H 2-acids and  pep tides can be calc, from  th e  p a  depres
sion caused b y  th e  add ition  of th e  sugar. Vals. th u s  ob ta in ed  
are  verified b y  d e te rm ination  of th e  free N H 2 (Van Slyke). 
A t equilibrium  th e  e x te n t of reaction  increases to  a  m ax. 
w ith  increasing  p n .

V. T h e  a m o u n t of a lkali requ ired  to  keep a n  aq . m ix tu re  
of glucose an d  glycine a t  its  original p a  is n o t a  d irec t m easure 
of th e  am o u n t of th e  reaction  p roduct. T here  is a  m ax. in  
th e  p lo t of to ta l  a lkali added  a t  equilibrium  ag a in st in itia l 
p a ,  b u t w hereas th e  m ax . for glycine is a t  p a  9, th a t  for 
glycylglycine is a t  7-5— 8. T his difference is exp lained  by  
th e  difference in  th e  acid dissociation consts. of th e  tw o 
substances a n d  b y  th e  difference in  th e  equilibrium  consts. 
of th e ir  reac tion  w ith  glucose. A. L .

Association of camphor with phenol and cresols. A. W.
F rancis (J . Am er. P hann . Assoc., 1941, 30, 229— 240).— T he 
f.p . curves, d, p a r tia l  solubilities in  H aO, p a r tia l  v .p ., tem p , 
effects on m ixing liqu id  solutions, an d  cryoscopic m ol. w t. 
d e te rm inations w ere investigated . Equim ol. m ix tu res of 
cam phor (I) an d  phenol (II), and  (I) an d  o-cresol, have  m .p. 
— 12° an d  —18°, respectively . T here  ap p ear to  be <  tw o  
com plexes in  m ix tu res of (I) an d  (II) o r o-, in-, o r ^-cresol, 
th e  tw o  com plexes w ith  1 and  2 m ols. of (II) o r cresol pe r 
mol. of (I) p redom inating . T he 1 ; 1 com plex p redom in
a te s  w ith  (I)—(II) an d  th e  1 : 2 com plex w ith  (I)-cresol. All 
th e  com plexes a re  read ily  dissociated. A n equim ol. m ix tu re  
of (I) a n d  cresol con tains 6— 9%  of free cresol, w h ilst in  a  
20%  m ix tu re  w ith  (I), th ere  is 1-5%  of free m-ercsol.

F . O. H .
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Electrolytic dissociation of citric acid in sodium chloride 

solutions. B. Adell (Z . physikal. Client., 1940, A, 187, GO— 
78).—T he classical dissociation consts. K/, K" ,  a n d  Ay" of 
c itric  acid  w ere de term ined  a t  18° b y  m easuring po ten tio - 
m etrically  th e  [H -] vals. in  buffer solu tions of know n ionic 
stren g th  con tain ing  NaCl. T he resu lts  a re  com bined w ith  
those of B jerrum  an d  U nm ack  for th e  corresponding th erm o 
dynam ic consts. K„ to  give th e  a c tiv ity  coeffs. of th e  several 
species. KJKa vals. for th e  isom eric u n ivalen t anions are  
calc. F . L . U .

Electrolytic dissociation in nitric acid as studied by Raman 
effect. N. R. R ao  (In d ia n  J .  Physics, 1941, 15, 185— 189).—  
T h e  in tensities of th e  1050 cm .-1 lines, due to  N 0 3'  ions, from  
equim ol. so lu tions of N aN O a an d  H N 0 3 (2-3— 14-S5M.) have  
been com pared. N a N 0 3 is assum ed to  be com pletely d is
sociated a t  a ll concns. A t low concns. of H N 0 3 th e  increase 
of d issociation w ith  d ilu tion  is sm all an d  in  conc. solution. 
T his is a ttr ib u te d  to  an  increase in H" ions a t  low  concns. 
favouring  th e  reac tion  H ‘ +  N 0 3'-> -H N 0 3. W . R . A.

Phase equilibria in the two-component system , ethylene- 
propylene, in the critical temperature region. W . G. Schneider 
and  O. M aass (Canad. J .  lies., 1941, 19, B, 231— 240).— F or a  
1 : 1 C2H 4-C 3H„ m ix tu re  dc is 0-230 g. p e r c.c. an d  0C is 
58-30 ±0-05°. F o r m ass-vo l. ra tio s  >  o r < 0-230, a t  const, 
vol., th e  tem p , of liqu id  d isappearance w as respectively 
<  o r > 58-3°. W ith o u t stirrin g  th e  a tta in m e n t of equilibrium  
is slow an d  u n certa in . C om positions a n d  densities of th e  
v apour a n d  liquid phases becom e uniform  a t  th e  c rit. tem p, 
(cf. A., 1934, 246); vigorous s tirrin g  p robab ly  favours m u tu a l 
dispersion of liqu id  an d  v apour n ea r th e  crit. tem p ., so th a t  
d iscon tinu ity  in  d is n o t detectab le . T he p o stu la tion  of 
liquid equim ol. groups persisting  a t  th e  c rit. tem p , an d  b e 
com ing m u tu a lly  d ispersed w ith  v ap o u r mols. is p referred  to  
th a t  of c o n tin u ity  of s ta te . A. A. E .

System trimethyl phosphate-water. H . A. Pagel an d  F . S. 
M axey ( / .  A m er. Chem. Soc., 1941, 63, 2499— 2500).— The 
com position a t  th e  eu tectic  tem p . (—77-0°) is MeaPQ 4 52%  
from  f.p . d a ta . W . R . A.

Distillation “  constants.”  D. F . K elly, D. M acCdxthaig, 
and  J . R eilly  {Nature,-1941, 148, 438— 439).— T he eq u atio n  of 
Rosanoff el al. (A., 1914, ii, 800) has been com bined w ith  th e  
concept of re la tiv e  v o la tility , a  (W alker et al., "  P rinciples 
of Chemical E ngineering ,” N ew  Y ork, 1937), to  give th e  
equation  K  = log a /(P ,  — P 2), where K is th e  const, in  
R osanoii’s equation , a n d  P ,  an d  P 2 are  th e  v .p . of th e  pu re  
com ponents. T he eq uation  of R osanoff et al. re la tin g  E 0 and  
,Vq, th e  in itia l w t. a n d  in itia l mol. fraction  of a  com ponent in 
a  b in a ry  m ix tu re , respectively, w ith  E  an d  x, th e  q u an titie s  
rem ain ing  in  th e  m ix tu re  a f te r  a  finite p a r tia l d istillation , is 
re-w ritten  in  th e  form  log (E /E 0) =  [a /(a  — l)][log (*<>/•*) +
log «1  - * ) /( l  - * . ) } ] •  L - S .T .

System 2Ca0,Si02-K ,0 ,C a 0 ,S i0 ,, and other phase-equili- 
brium studies involving potash. W . C. T ay lo r ( / .  Res. N at. 
B ur. Stand., 1941, 27, 311— 323).— A stu d y  of th e  system  
2C aO ,S iO ,-K 2Q,CaO,SiO j ind icates th e  p robab le  existence of 
an  in te rm ed iate  com pound K 20,23C aO ,12S i02 (I). T he 
op tical p roperties an d  th e  in te rp lan a r spacings of th e  X -ray  
d iffraction p a tte rn  of (I) hav e  been determ ined . (I) exists 
in a  region of th e  K ;0 -C a 0 - A l20 3- S i0 , - F e ,0 3 system  in 
w hich P o rtlan d  cem ent com positions fall. S tudies on 
3 C a0 ,S i0 2- K 20 ,A l ,0 3 an d  2 C a 0 ,S i0 2- K 20 ,A l20 3 m ix tu res 
show th a t  K 20,A120 3 does n o t ex is t "in th a t  region of th e  
K ,0 ~ C a 0 -A l20 3- S i0 = system  w hich is d irec tly  concerned 
w ith  P o rtlan d  cem ent. E vidence fo r th e  fo rm ation  of (I) 
in com m ercial P o rtlan d  cem ent c linker is offered, a lthough  
i t  has n o t been identified m icroscopically, possib ly  on  account 
of m inor acid  constituen ts , e.g., SOs, com bining w ith  m ost of 
th e  K 20  p resen t. C. R . H .

H eat of formation of oleums from sulphur trioxide and 
w ater.— See B ., 1941, I ,  540.

[Heat of] formation of semiacetals. K . L. W olf an d  K. 
M erkel (Z. pkysika l. Cliem., 1940, A, 187, 61—-65).— W ith  th e  
use of th e  calorim eter prev iously  described (A., 1937, I, 330) 
tlie .heat o f form ation  of a  scm iacetal from  P r°O H  an d  E tC H O  
h as been d e term ined ; th e  t o t a l  effect com prises a  negative 
h e a t of m ixing and  a  positive h e a t  of chem ical reaction . T he 
vals. a re  : A{7!33 =  1-30 kg.-cal. p e r  m ol. of aldehyde for 
m ixing, an d  - 8 - 2 ± 0 - 1  kg.-cal. p e r mol. for th e  reaction . 
T h e  reac tion  ra te  w as also followed b y  th erm al m easure-
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m ents, w ith  resu lts th a t  agree w ith  those ob tained  earlier 
b y  op tica l m eans. F . L . U.

Heats of isomérisation of the five hexanes. E . J .  R . P rosen  
and  F. D. Rossini (J. Res. N at. B ur. Stand., 1941, 27, 289—  
310).—T he h eats of isom érisation of m -C,HI4, y- an d  /3-methyl- 
pen tane, fiy- a n d  /3/3-dimethylbutane in  th e  liquid s ta te  a t  
298° K . a n d  in  th e  gaseous s ta te  a t  0°, 298°, 600°, an d  1000° K . 
have been calc, from  d a ta  for th e  h ea ts  of com bustion  in  th e  
liquid  s ta te . A t 0° K . th e  o rder of increasing s tab ility  is th a t  
given. C. R . H .

Vapour pressure studies. H. Chlorobenzene-a-nitropro- 
pane. J .  R . Lâcher, W . B. B uck, and  W . H . P a rry  (J. Am er. 
Chem. Soc., 1941, 63, 2422— 2425).— E xcess free energy  of 
m ixing for PhC l and  P rN O , has been m easured a t  75° and  
120°. T he h eats of m ixing of th e  pa irs P h C l-P rN 0 2, (CH2B r)a 
-P rN O s, and  PhC l-(C H 2B r)2 hav e  been m easured. T he excess 
en tro p y  of m ixing varies approx . linearly  w ith  th e  vol. change 
for a  considerable v a rie ty  of liqu id  m ix tures. W . R . A.

V I I .— E L E C T R O C H E M IS T R Y .
Effect of the chemical durability of glass on the asymmetry 

potential and reversibility of the glass electrode. E . H .
H am ilto n  and  D. H u b b ard  (J. Res. N at. B ur. S tand ., 1941, 
27, 27— 32).—T he dep artu res from  th e  linear re la tionsh ip  
betw een th e  voltage and  p a  occurring  w hen a glass electrode 
is in co n tac t w ith  solutions of p u  < 9  are  cc th e  e x te n t of 
a tta c k  on th e  glass as m easured m terferom etrically . Such 
d ep artu res a re  increased a f te r  th e  electrode h as been im 
m ersed in  conc. a lkali solu tion . T he in n er surface of a  glass 
b u lb  adsorbs dye (V ictoria-blue B) to  a  m uch g rea ter ex te n t 
th a n  th e  o u ter surface, so i t  is suggested th a t  th e  difference 
in  th e  adso rp tive  capacities of th e  surfaces for ions m ay  be 
th e  cause of th e  glass electrode asym m etry  po ten tia l.

J .  W . S.
Decomposition potentials of cobalt, nickel, and copper from  

chloride and bromide solutions.— See B., 1941, I ,  556.
Polarographic wave heights in mixtures of benzylidene- 

acetone and acetophenone. S. W aw zonek an d  H . A. L aitinen  
(J. A m er. Chem. Soc., 1941, 63, 2341— 2343).— T he po laro 
graphic d e te rm ination  of COPhM e (I) in  th e  presence of 
CHPhlCH-COM e (II) in  50%  P rfO H  contain ing  (i) 0-2n- 
NM ej-OH a t  25°, (ii) 0-1n-N H 4C1 a t  25°, (iii) 0-lN-LiCl a t  25°, 
and  (iv) O-OOln-NMeyOH an d  0-lN-NM e4B r a t  28°, has been 
investiga ted . (II) has no  effect oh  th e  to ta l  diffusion cu rren t 
of (I) b u t affects th e  shape of th e  w ave of (I). In  (i) (cf.
A ., 1938, I I ,  282) and  (iv) (I) yields tw o w aves w hich are 
a ttr ib u te d  to  th e  d irec t reduction  of (I) to  (CPhM e-OH). and  
CHPhM e-OH, w hilst in (ii) and  (iii) on ly  one w ave is observed. 
Possible influences of (II) on (I) are  briefly discussed.

W . R . A.

V I I I .— R E A C T IO N S .
Law governing the genesis and development of chemical 

reactions. N . S. A kulov (J. Physics U .S .S .R ., 1940, 3, 165—  
174).— A universal re la tion  betw een th e  tim e requ ired  for th e  
spontaneous in itia tio n  of a  reac tion  in  iso therm al conditions, 
th e  induction  period, an d  th e  progress of th e  ensuing reaction  
w ith  tim e, is developed. L . J .  J .

After-burning of carbon monoxide : spectroscopic evidence 
for abnormal dissociation. A. G. G aydon (N ature, 1941, 
148, 284).— A correction  (cf. A., 1941, I ,  472). L . S. T. 

Speed of oxidation of nitric oxide in mixtures of oxygen and 
nitrogen.— See B ., 1941, I, 540.

Effect of negative groups on reactivity. M. G. E v an s and 
M. Po lany i (N ature, 1941, 148, 436— 437).— T he acceleration  
caused b y  th e  presence of negative  groups (X ,, X ,...)  in  
reactions of th e  ty p e  N a  +  X R X j =  N aX  - f  R X , is dis
cussed in te rm s of resonance. T he accelerating  influence of 
a  negative  su b s titu en t on th e  re ac tiv ity  of a  mol. parallels 
th e  con tribu tion  of th e  su b s titu en t to  th e  electron affinity  of 
th e  la tte r . L . S. T .

Isotopic exchange between carbon tetrabromide and bromine.
J. M, H odges an d  A. S. Miceli ( / .  Chem. Physics, 1941, 9, 
725).— T he ra te  of exchange of rad ioactive  B r betw een B r, 
and  C B ra has been m easured  for th e  gas phase a t  170— 200° 
a n d  for th e  liquid phase  a t  107— 160°. T h e  reaction  appears

A., I.—V II, ELECTROCHEMISTRY, vm , REACTIONS.
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to  be hom ogeneous an d  its  velocity oc [CBr4] x  [B r2]0'5. T h is 
ind icates an  exchange betw een CBr4 mols. and  B r a tom s, and  
th e  energy of ac tiv a tio n  of th is  reaction  is zero in  th e  gas 
an d  ~ 3  kg.-cal. p e r  g.-mol. in th e  liquid. No parallelism  
betw een th e  in ten s ity  of th e  rad io ac tiv ity  of th e  B r2 and th e  
sp. reac tion  ra te  is detectable and no reac tion  occurs a t  room  
tem p ., ind ica ting  th a t  the  reaction  is th erm al an d  n o t in itia ted  
b y  th e  energy of nuclear decom p. T h e  th eo re tical ra tes  of 
reac tion  betw een  CBr4 and  B r on th e  basis of th e  collision 
th eo ry  are  101—-105 tim es th e  observed ra tes. J .  W . S.

Rates of ammonolysis of a-halogeno-acids and a-halogeno- 
acylpeptides. A. F . Chadwick and E . Pacsu  (J. Amur. Chem. 
So t., 1941, 03, 2427— 2431).— In te rac tio n  of C H R H al-C 02H 
o r a-halogenoacylpeptides w ith  an  excess of aq . N H , is bim ol., 
th e  first-order reac tion  consts. being  oc th e  p a rtia l pressure 
of N H , in equilibrium  w ith  th e  solu tion . H ea ts  and  entropies 
of ac tiv a tio n  are  calc. Y ields of N H a-p ro d u ct a re  im proved 
b y  ra tio n a l app lication  of th e  results . R . S. C.

[Catalytic] production of benzoic acid, maleic acid, and benz- 
aldehyde from toluene at atmospheric pressure.— See B., 1941, 
I I ,  410. 

Catalyst for Kjeldahl combustion of coals.— See B ., 1941, I, 
524. 

Precipitation of basic lead acetate. Effect of small amounts 
of bismuth as inhibitor.— See B ., 1941, I, 541. 

Iron [electro]deposition.— See B., 1941, I, 553. 
Electrolytic reduction of organic compounds at alloy cathcdes.

II. Reduction of m ethyl /¡-propyl ketone to pentane at 
cadm ium -bism uth cathodes. H . J. R ead (Trans, Electrochem. 
Soc., 1941, 80, P reprin t 8, 69— 73; cf. A., 1936, 687).— The 
reduction  of COM ePr“ to  m-C6H 12 has been studied  a t  C d-B i 
cathodes con tain ing  0— 100%  of Cd. P u re  • B i and  p u re  
Cd give yields of 11-8% an d  72-3% , respectively , w hilst 
alloys con ta in ing  10— 98%  of Cd give yields of 40— 55% . 
T he re la tiv e  constancy  of th e  y ield  over a  wide range of [Cd] 
is a ttr ib u ta b le  to  th e  tw o-phase s tru c tu re  of th e  alloys.

J .  W. S.
Photosynthesis of brown cells in the interaction of chloro

phyll and carotenoids. C. M ontfort (Z. physikal. Chem., 1940, 
A, 186, 57— 93).— Photochem ical problem s aris ing  from  
m odern view s of assim ilation  are  discussed. T he im portance 
of th e  p a r t  p layed  b y  th e  yellow' colouring m a tte r  of p lan ts  
in  th e  assim ilation process is em phasised. An analysis of 
th e  colouring m a tte r  p re sen t in  yellowish-brow n d iatom s 
and  in  brow n algte has been carried  o u t b y  th e  ch ro m ato 
g raphic  m ethod in  o rder to  discover th e  frac tion  of th e  to ta l  
energy  absorbed by  th e  yellow  colouring m atte r . T he e x te n t 
of photosyn thesis in  p lan ts  of w hich th e  p las tid s  con ta in  
only chlorophyll a and  caro teno ids has been  exam ined for 
red  and  blue lig h t of th e  sam e energy. I t  is show n th a t  
b row n cells, in m arked  c o n tra s t to  green cells, use blue ligh t 
m uch  m ore ex tensively  th a n  w as form erly  supposed. T he 
dev ia tions from  th e  q u an tu m  law  fo r blue lig h t in  th e  case 
of pu re  chlorophyll abso rp tio n  are  so g re a t th a t  i t  is necessary 
to  assum e a  co-operative ab so rp tion  b y  chlorophyll an d  caro 
tenoids. C erta in  carotenoids, especially  fucoxantliin , w hich 
absorbs in th e  green an d  greenish-blue, a re  to  be  regarded as 
assim ilation  p igm ents. A. J . M.

Action of light on wool and related fibres.— See B ., 1941, II, 
421.

I X . — M E T H O D S  O F  P R E P A R A T IO N .
Separation of a mixture of 8JKr and 86Kr from normal

krypton in a separation tube. K . C lusius a n d  G. Dickcl
(N aturw iss ., 1940, 28, 711).— Two m ethods a re  availab le  for 
th e  sep ara tio n  of a  com plex m ix tu re  of isotopes. A b in a ry  
m ix tu re  can be p repared  from  th e  original m ix tu re , from  w hich 
th e  ind iv iduals can  be isolated, or th e  m iddle com ponents are 
enriched b y  rem oval of th e  lig h te r and  heav ier ones. The 
firs t of th ese  m ethods has been carried  o u t w ith  K r  using  a 
sep ara tio n  tu b e  27 m. long. A m ix tu re  of 8‘K r 22%  and 
S6K r 78%  w as ob tained . T he com position of th e  m ix tu re  
was de term ined  b o th  by  th e  m ass spectrograph  and  by  
w eighing. A. J .  M.

Behaviour of calcium sulphate at high temperatures. E . S.
N ew m an (J. Res. N a t. B ur. Stand., 1941, 27, 191— 196).—  
T herm al analysis, m icroscopic, and X -ra y  m ethods ind ica te  
t h a t  th e  |3 ->  a tran s itio n  of C aS 0 4 occurs a t  ~ I2 1 4 °  and

th e  conclusion th a t  th e  a form  is un stab le  is confirm ed. A 
eu tectic  m ix tu re  of a-C aS04 an d  CaO w ith  m .p. — 1365° 
ap p ears to  exist. T he existence of basic Ca su lp h a tes could 
n o t be confirm ed. J .  W . S.

Production of concentrated carbon isotope 13 by thermal 
diffusion. A. O. N ier and  J. B ardeen  (J . Chem. Physics, 
1941, 9, 690— 692).— A th erm al diffusion colum n 74 ft. long 
and  divided in to  th ree  sections, w ith  th e  h o t walls a t  367—  
385° an d  th e  cold walls a t  —27°, p e rm its rem oval of 0-308 g. 
of C H 4 every  48 hr. in w hich th e  13C : 1!C ra tio  is increased
11-5 tim es. E x p en d itu re  of 156 kvv.-hr. of energy  results 
in tran sp o rt of 0-0135 g. of 13C p e r 24 h r. T he o u tp u t is in 
good ag reem en t w ith  th e  th eo re tica l val. J. W . S. -

Exchange reaction between gaseous and combined nitrogen.
T. H . N orris, S. R uben, and  M. D. K am en (J . Chem. Physics, 
1941, 9, 726).— C ontrary  to  th e  observations of N ishina and  
o thers (A., 1941, I , 420), a fte r  purification  by  repeated  
passing overhea ted  CuO < 0 -0 1 %  of rad ioactive  13N 2 ex
changes w ith  N O ./ or N O /  w hen th e  gas (50 c.c.) is shaken  
w ith  0-In - or N -N aN 02 or N aN O j (10 c.c.) d u rin g  10 m in.

T. W . S.
New copper salts in therapeutics.— See A., 1941, I I I ,  1054.

X . — A N A L Y S IS .
Gravimetric determination of bromide in organic material.—

See A., 1942, I I I ,  76.
Determination of small amounts of tellurium in copper.— See

B ., 1941, I , 554.
Colour analysis and colorimetry. I. Determination of 

nitrate. G. V. L. N . M urty  (Proc. In d ia n  Acad. Sci., 1941, 
A, 14, 43— 47).— Colours developed in th e  colorim etric  d e te r 
m ination  of N O /  b y  OH-C,0H 4-SO3H  (I) and  a-O H -C10H 0-SO3H
(II) have  been analysed  by  th e  Keuffel and  E sser colour 
analyser. (I) and  (II) are  efficient in  d ifferen t b u t  sp. concn. 
ranges. W . R . A.

Determination of phosphorus and sulphur in coke.— See B .,
1941, I, 525.

Determination of zinc in magnesium alloys.— See B ., 1941, 
I ,  557. 

Quantitative spectrochemical method for zinc die-casting 
analysis.—See B., 19 4 1 ,1, 555. 

Determination of lead in biological material. Polaro- 
graphic method.— See A., 1941, I I I ,  10S7. 

Analysis of dental amalgams containing mercury, silver, 
gold, tin, copper, and zinc.— See B ., 1941, I, 556.

Ferric thiocyanate reaction. C. A. P e ters , an d  C. L. 
F rench  (Ind . Eng. Chem. [Anal.], 1941, 13, 604— 6 07 ; cf. A., 
1939, I , 578).— O ptim um  conditions fo r th e  developm ent 
of th e  red  colour hav e  been  de term ined . T h e  op tim um  
a c id ity  is 0-01n . ; o th er concns. decrease th e  colour in ten sity . 
W ith  HC1, an  increase in  [CNST offsets th e  b leaching effect 
of h igh  [HC1], and  a t  h igh  [CNS'] less acid  is needed to  develop 
th e  sam e colour in ten sity . T he increase in  colour w ith  an  
increase in  [CNS'] is lin ea r w ith  no ind ication  of a  m ax. A 
v a ria tio n  in  [Fe‘‘ ], over a  lim ited  range, does n o t change th e  
a m o u n t of acid  necessary for m ax. colour in ten sity . T he 
m in. am oun ts of anions w hich reduce th e  in te n s ity  of colour 
a re  in  th e  o rder P 20 7'" ' ,  H P 0 4", P 0 4" ',  H .P O /,  S 0 4" , CF, 
and  N 0 3';  sa lt in terference com m ences w hen th e  m olar 
[NaCl] is 260,000 tim es th a t  of th e  [F e '" ], and  th a t  of P 20 , " "  
is 0-84 tim es th a t  of th e  [Fe’"]. W 'ith N 0 3', th e  colour is 
increased. E x trac tio n  of th e  red  colour b y  E t20  depends 
on th e  ra tio  C N S ': F e ” ', w hich m u s t be high . T h e  in itia l 
concns. of reagen ts requ ired  to  p roduce a  colour las tin g
< 1 5  m in. a re  0-0OCO179M-FeCl3 (0-1 p .p .m . F e '” ), 0-2n -
NaCNS, O-OIn -HCI, and  0-0064n -H 20 2. L . S. T.

Colorimetric determination of iron with kojic acid. M. L.
Moss w ith  M. G. M ellon (In d . Eng. Chem. [Anal.], 1941, 13, 
612— 614).— Spectrophotom etric  investiga tion  ind ica tes th a t  
kojic acid (I) is a  su itab le  com pound fo r th e  colorim etric  
de te rm in a tio n  of F e '" .  T he orange colour o b ta ined  is 
re la tiv e ly  stab le  and  conform s to  B eer’s law  over a  wide 
range. p n  can  v a ry  betw een 5-5 a n d  7. M ax. sen sitiv ity
occurs w ith  a n  [F e" 'J  betw een 1 an d  20 p .p .m . fo r a  cell
th ickness of 1 cm . T he colour is less in tense  th a n  th a t  
form ed w ith  C N S' o r o -phenanthroline, th u s  p e rm ittin g
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d e te rm in a tio n s to  be m ade on sam ples h igher in  Fe w ith o u t 
d ilu tion . C urves show ing th e  effect of reag en t concn., 
[F e '" ], p s ,  an d  diverse ions a re  reproduced. A T", P 20 , " " ,  
c itra te , C20 4" , an d  c e rta in  coloured ions m u st be absen t. 
F ' causes low resu lts , a n d  its  effect can  be u tilised  in  d e te r
m ining F . T he m eth o d  fo r F e " ’ can  be app lied  to  low-Fe 
W aters, an d  to  ores co n ta in in g  as m uch  as 50%  of Fe. Vais, 
ob ta in ed  vo lum etrically  fo r th e  la t te r  agree w ith  those  
ob ta in ed  b y  using  (I). L. S. T.

Determination of m etallic iron in iron oxides and slags.—- 
See B ., 1941, I , 550.

Polarographic analysis of alum inium  and its alloys.— See 
B „  1941, I ,  557.

Ceric sulphate in oxidimetric titrations. E . E . H alls (Ind- 
Chem., 1941,17, 274— 277).— T he use of C e(S04)2 in  vo lum etric  
d e te rm in a tio n s of Sb‘", A s" ’, P b 30 4, P b 0 2, C a" an d  C20 4", 
C r’" , F e" , Fe(C N )6" " ,  MoV, N O /, N a ’, H g ’, T e 0 3" , T i’” , 
U IV, V O ", N 3H , quinol, a-keto-acids, an d  carb o h y d ra tes  is 
review ed. L . S. T.

X I . — A P P A R A T U S  ETC.
Optical Dewar vessel. P . G. S tre lkov  ( / .  Physics U .S .S .R ., 

1940, 3, 175— 176).-—A D ew ar vessel f itted  w ith  tw o  double 
p a ralle l glass w indow s for o bservation  of th e  co n ten ts  by  
tra n sm itte d  lig h t is described. L. J .  J .

Interference spectroscopy. I. K. W . M eissner ( / .  Opt. 
Soc. A m er., 1941, 31, 405— 427).— T he F a b ry -P e ro t in te r
ferom eter is described, an d  i ts  ap p licatio n  to  th e  resolu tion  
a n d  m easu rem en t of hyperfine  spec tra l s tru c tu re  discussed.

L- J- J-
Lundegardh flame method of spectrographic analysis. V. R.

E lls (J. Opt. Soc. A m er., 1941, 31, 534— 542).— I n  th e  m ethod 
described, a  so lu tion  of th e  ashed substance  (e.g., p la n t 
m ate ria l o r soil) in  dil. HC1 is a tom ised  in  an  a ir  s tream  and  
m ixed w ith  C2H 2 before passing  to  a  burner. T he spectra l 
region 3250— 4600 a . is pho tographed  and  th e  line in tensities 
of th e  e lem ents a re  com pared w ith  those  given b y  s tan d ard  
so lu tions o r w ith  th e  C2H 2 flam e background . T he sen sitiv ity  
is < 10~4m. for th e  a lk a li and  a lk a lin e -ea rth  m etals an d  a  no. 
of o th e r elem ents, and  m o st of th e  de tectab le  e lem ents can  
be  de term ined  w ith  an  accu racy  of ± < 5 %  of th e  am o u n t 
p re sen t. L . J .  J .

High-frequency spark discharge for local micro-analysis.
W . M. M urray, ju n ., B . G ettys, an d  S. E . Q. A shley (J. Opt. 
Soc. A m er., 1941, 31, 433— 438).— In  th e  m ethod  described, a  
h igh ly  localised h igh-frequency  sp ark  is caused to  trav erse  
sy stem atica lly  th e  surface of a  m etallic  specim en, an d  th e  
local com position of th e  surface is co rre la ted  w ith  th e  spec tra l 
c h a ra c te r  of th e  lig h t em itted . L . J . J .

Construction and use of X-ray powder cameras. A. J .
B rad ley , H . L ipson, an d  N . J . P e tch  (J. Sci. In str ., 1941, 18, 
216— 219).— T he 19-cm. cam era  described consists of a  c ircular 
base  (With a  l ig h t- tig h t cover) to  w hich are  a tta c h e d  tw o 
channelled  blocks, one carry in g  th e  co llim ator system  and  
th e  o th e r ac tin g  as a  tra p  to  ca tch  th e  undeflected beam . A 
p erfo ra ted  flanged p la te  m oun ted  on th e  blocks form s w ith  th e  
base  a  cy linder on th e  surface of w hich th e  film is m oun ted  
a n d  carries th e  bearin g  for th e  ro ta tin g  specim en holder. In  
th e  35-cm. cam era, em bodying th e  sam e principles, evacuation  
is p rov ided  for. M oreover, since th e  films w ould be u ndu ly  
long, in te rm ed ia te  knife-edges a re  used  and  four pieces of film 
a re  in serted . A. A. E .

Achromatic reflexion microscope for use with visible or 
ultra-violet light. B. K . Joh n so n  (Proc. P hysical Soc., 1941, 
53, 714— 719 ; cf. A., 1940, I, 132).— T he in s tru m e n t described 
is developed from  a  design prev iously  rep o rted  (cf. A., 1935, 
188). An a lum inised  parabo lic  m irro r an d  a  L iF -S i0 2 
ob jective  a re  em ployed, an d  th e  calc, ab erra tio n  vals. a re  
given. N. M. B.

Physical photometer. R. P. Teele (J. Res. N at. B ur. Stand., 
1941, 27, 217— 228).— T he p h o to m eter described consists of 
th ree  e lem ents : (i) a  lum inosity  filter w hich has a  re la tive  
sp ec tra l transm ission  sim ilar to  t h a t  of th e  average hum an  
eye, (ii) a  therm opile , an d  (iii) a  sensitive  p o ten tiom eter. The 
s ta b ili ty  of th e  receiver is such t h a t  th e  response to  a  given 
d en sity  of lum inous flux does n o t  v a ry  > 0 -2 %  from  th e  
av erage  du rin g  6 m onths. T he ap p lication  of th e  p h o to 

m ete r to  th e  m easu rem en t th e  candlepow er of lam ps is 
discussed. C. R . H .

Correcting spherical error of electron lenses, especially of 
those employed with electron microscopes. R . K om pfner 
(Phil. M ag., 1941, [vii], 32, 410— 416).— The e rro r is avoided 
b y  in troduction  of a  spherical double grid , supplied  w ith  
h igh-frequency  a.c., Which concen tra tes an  in te rm itte n t 
electron  beam  on th e  o b jec t an d  causes th e  velocity  of th e  
electrons to  increase w ith  th e ir  d istance from  th e  lens axis. 
T he m ethod, w hich is discussed theo re tically , also p e rm its  
correction  for chrom atism  of th e  irrad ia tin g  electrons.

A. J .  E . W .
Stereo-supermicroscopy with the universal electron micro

scope. M. von A rdenne (Naturwiss., 1940, 28, 248— 252).— 
T he electron  m icroscope is p a rticu la rly  Well su ited  fo r 
stereoscopic Work. T he various m ethods b y  w hich th e  
stereoscopic im ages can  be form ed are  described, an d  exam ples 
of th e  use of th e  m ethod  are  given. A. J . M.

Multiple electrode system for potentiometric titration 
studies. H . A. F red ian i an d  W . E . W arren  (In d . Eng. Chem. 
[Anal.], 1941, 13, 646— 647).— A flexible m ulti-electrode 
system , consisting of one reference electrode (AgCl or H g 2Cl2) 
an d  18 in d ica to r electrodes, is used to  determ ine th e  op tim um  
system  fo r a n y  given determ ina tion . E lectrodes, e lectrode 
support, an d  electrode assem bly a re  described. L. S. T.

Effect of temperature on the resistance of selenium rectifiers.
P . V. Scharavski (J. Physics U .S .S .R ., 1940, 3, 379— 384).—  
T he v a ria tio n  of th e  resistance of Se rectifiers over th e  range  
65° to  —183° has been determ ined. T he effect in th e  d irec
tio n  in  w hich th e  cu rren t will flow is th a t  for CuaO rectifiers. 
T he tem p , coeff. of resistance of th e  rectify ing  Se lay er is 
n egative  a t  low p o ten tia ls  and  positive a t  h igh  p o ten tia ls  
(> 2 0  v.). T he tran s itio n  tem p , betw een positive and  negative  
coeffs. rises w ith  increasing po ten tia l. M odern theories of th e  
action  of rectify ing  layers a re  discussed, and  i t  is show n 
th a t  th e y  give a qual. exp lanation  of th e  observed tem p , 
coeff. of resistance. A. J . M.

Completely automatic emanation apparatus. K . E . Zim ens 
(Z. physikal. Chem., 1940, A, 186, 94— 104).— A p p ara tu s is 
described w hich produces an d  records em an atio n -tem p . 
curves. Curves are  given for m ixed crysta ls of B aC 0 3-  
C aC 03, am orphous silicic acid, and  m agnetite . T he process 
can  record  rap id  changes in emission of em anation , an d  h as  
m an y  ad v an tag es over th e  e lectrosta tic  m ethods of d e te r
m ining ion isation . A. J .  M.

Proton accelerator for irradiation of living matter.— See A.,
1941, I I I ,  1086.

Silvering of glass : effect of organic acids on formation of a 
silver mirror.— See B., 1941, I, 546.

Apparatus for Kjeldahl determination of nitrogen in coal.—
See B., 1941, I, 524.

Apparatus and methods for precise fractional distillation 
analysis. Adiabatic fractionating column and precision
spaced wire packing for temperature range —190° to 300°.
W . J . Podbieln iak  (Ind . Eng. Chem. [Anal.], 1941, 13, 639—- 
645).— T he colum n described an d  illu stra ted  is sa tis fac to ry  
over th e  range  —190° to  300° w ith  ex tended  use of vac. 
jack e tin g  a round  th e  colum n, flask, reflux, and  a ll con
nexions. New vac.-jacketed  s ta n d a rd -tap e r ground jo in ts  
w ith s tan d  liqu id  a ir  tem p , and  tem p , of 300°. F lexible glass 
bellows are  used as expansion jo in ts. A new  form  of p re 
cision-spaced w ire pack ing  has also been developed. P e r
form ance d a ta  a re  recorded for n-C7H 16 and  m eth y lcyclo- 
hexane, an d  th e  application  of th e  colum n and  pack ing  to  
low- and  h igh-tem p. fractiona tion  is described. L. S. T.

Laboratory condenser. M. T . B ush (In d . Eng. Chem. 
[Anal.], 1941, 13, 592).— T he double sp iral condenser illus
t ra te d  is m ade of P y rex  glass, and  can  be used w ith  H aO, ice, o r 
solid C 0 2 for dow nw ard d istillation  an d  refluxing. L. S. T.

Potentiometric titration stand assembly. L. L ykken  and
F . B. R olfson (Ind. Eng. Chem. [Anal.], 1941, 13, 653— 655). 
— T he a p p a ra tu s  described an d  illu s tra ted  is su itab le  for m ost 
ro u tin e  e lectrom etric  titra tio n s . A d ap ta tio n s to  sem i-m icro
d e te rm inations is also described. L. S. T.

Magnetic stirrer for use in the cup type of moisture-trans- 
fusion apparatus. H . K. B u rr  and  H . J .  S tam m  (Ind . Eng. 
Chem. [Anal.], 1941, 13, 655). L. S. T.


