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I .-S U B -A T O M IC S .
Relative intensities of 1S —3P  and  1S —1P  transitions in  Mg.

(Miss) P . J .  R ubenstein  (Physical Rev., 1940, [ii], 58, 1007).—  
M athem atical. T he val. of th e  p a ram ete r suggested b y  K ing 
an d  V an  Vleck (cf. A., 1939, I, 594) to  reconcile th eo re tical 
w ith  experim ental re la tiv e  in tensities is discussed.

N. M. B.
Satellite lines in  atom ic spectra and the  excitation of elec­

trons from  closed shells. T . Y. W u (Physical Rev., 1940, [ii], 
58, 1114— 1115).— A discussion, based on  v a ria tio n a l wave- 
m echanical calcula tions of energy s ta te s , of th e  exp lanation  
of groups of w eak lines in  th e  sp ec tra  of C v  and  C v i reported  
by  E dlen  (cf. A., 1939, I, 439). N . M. B.

B roadening, asym m etry, and shift of rubid ium  resonance 
lines under different pressures of helium  and argon up to  100 
atm ospheres. S. Y. C h'en (Physical Rev., 1940, [ii], 58, 
1051— 1058; cf. A., 1938 ,1, 53).— Using an  im proved pressure- 
tig h t  abso rp tion  tu b e  w ith  MgO windows, th e  eSects on R b  
resonance lines of H e and  A up  to  100 a tm . an d  H 2 up  to  20 
a tm . w ere investiga ted . U p to  re la tiv e  d ensity  46 th e  
b ro aden ing  cc th e  concn. of H e  o r A. T he slopes of th e  h a lf­
w id th -re la tiv e  den sity  curves a re  0-735 and 0-594 cm .-1  pe r 
u n it  re la tive  den sity  of H e for 2P 3/2 an d  2P 1/2 com ponents, 
respectively , an d  correspondingly  0-855 and  0-027 cm .-1 for A. 
H e produces a  v io le t an d  A a  red asym m etry , th e  degree 
increasing w ith  th e  concn. of H e or A, an d  com paratively  
m uch  g rea te r fo r A. F o r  A th e  a sy m m etry  of th e  -P 312 com ­
p o n en t is >  th a t  of th e  ‘P ip  com p o n en t; for H e th e  reverse 
is tru e . A produces a  g rea te r sh ift (strong red)' th a n  th a t  by  
H e (violet). F o r b o th  gases th e  sh ift of th e  2P i 12 com ponent 
is >  th a t  of th e  :P 3/2 com ponent. F o r H e th e  sh ift appears 
to  be cc th e  re la tiv e  density , an d  th e  sh ift of th e  longer-A 
com ponen t is ~  tw ice th a t  of th e  shorter-A com p o n en t; for 
A th e  sh ifts  a re  q u ite  close, an d  th e  re la tio n  betw een sh ifts 
and  re la tiv e  densities obeys in general th e  f-p o w er re la tion . 
O ptical collision d iam eters calc, from  half-w id th  d a ta  a re  
13-37 (R b-A ) and  7-753 A. (R b -H e). T ransition  probab ilities 
and  /  vals. a re  ev a luated . N . M. B.

Pressure effects of hydrogen and nitrogen on th e  second 
doublet of Rb principal series. S. Y . Ch’en an d  C. S. P ao
(Physical Rev., 1940, [ii], 58, 1058— 1001 ; cf. A., 1938, I, 53). 
—A t pressures u p  to  13 a tm . fo r b o th  H . and N , th e  “Ps/a 
b roadens m ore m arked ly  th a n  th e  2P i /2 com ponent, and  th e  
h a lf-w id th -re la tiv e  d en sity  re la tion  is linear. N 2 p roduces a  
red sh ift fo r b o th  com ponents, and  H 2 gives a  w eaker red  sh ift 
for ~P3̂ 2 and a  stro n g er v io le t sh ift for 2P 1/2. T here is a  de­
p a r tu re  from  a linear re la tionsh ip  betw een sh ift and  density  
of th e  p e rtu rb in g  gases. S tu d y  of th e  line con tours shows 
m arked  asym m etry , tow ards th e  red  fo r Is2 an d  slig h tly  
tow ards th e  v io le t for H , .  T he re la tio n  betw een half-w idth  
an d  sh ift is discussed. X . M. B.

Hyperflne s truc tu re  in  the  a rc  spectrum  of brom ine. S.
T o lansky  and  S. A. T rivedi (Nature, 1940, 146, 087— 688).—  
A correction  (cf. A., 1940, I , 335). L . S. T .

Spectroscopically pure m ercury  (19SHg). J . W iens and  
L. W . A lvarez (Physical Rev., 1940, [ii], 58, 1005).— W ith  a 
view  of o b tain ing  a  m onochrom atic line of an  even H g  isotope 
as a  A stan d ard , th e  bom b ard m en t of Au w ith  slow n eu trons 
from  a  cyclo tron  is described. Slow -neutron c ap tu re  gives 
rad ioactive  19SAu w hich em its /3-rays (2-7 days) g iving )88Hg. 
A m icrophotom eter trace  of th e  F a b ry -P e ro t  spectrogram  
of th e  A 4047 line of th is  tran sm u ta tio n  p ro d u c t shows absence 
of hyperfm e com ponents. N . M. B.
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Hyperflne stru c tu re  and  intensities of th e  forbidden lines of
Pb I. S. M rozowski (Physical Rev., 1940, [ii], 58, 1086—  
1093).— T h e  lines investigated , in  o rder to  e stab lish  in ten sity  
rules, a re  those  arising from  tran sitio n s betw een th e  levels of 
th e  6p 2 configuration. T h ey  a re  excited  in ten se ly  b y  3-m. 
s tan d in g  w aves in  H e a t  ~ 5  m m . pressure , con ta in ing  sa tu r ­
a ted  P b  v ap o u r a t  800°. F o r  th e  q u adrupo le  line A 5313, th e  
in ten s ity  ra tio  (3 : 2) and th e  ra tio  of th e  d istances from  th e  
cen tre  of g ra v ity  agree w ith  th e  R ubinow icz form ula; tra n s ­
cribed for hyperfine s tru c tu re  (selection ru le  A F  =  0, ¿ 1 ,  
± 2 ) .  F o r th e  m agnetic  dipole line A 4618, these  ra tio s agree 
w ith  th e  ru les for electric  dipole tran s itio n s (2 ; 1). F o r 
A 7330 (of m ixed type) th e  in tensities a re  approx . those  for 
o rd in ary  electric  dipole tran s itio n s, show ing th a t  th e  line is 
m ostly  m agnetic  dipole rad ia tio n  fo r w hich th e  ru le  AF  =  0, 
± 1  holds. T he m easured  re la tiv e  in tensities of these  lines 
and of A 4659 an d  a new line  A 9250 (3P 2—¿Z),) a re  Zm 8  ; / 6S13 =  
5 -0±0-3 , an d  ; -̂ 7330 ; -̂ 0250 ~  0 -023^0-006  : 1 : 0 -8 4 ^  
0-07. T hese ra tio s  a re  approx . in d ependen t of fu rnace temp".

N. M. B.
Zeem an effect of k rypton. J .  B. Green, D. W . B ow m an, 

and  E . H . H u rlb u rt (Physical Rev., 1940, [ii], 58, 1094—  
1098).— F u ll d a ta  on th e  Zeem an effect of ~ 1 3 0  lines in  th e  
sp ec tru m  of n e u tra l K r  a re  tab u la ted , an d  y ield  a  large  
ad d itio n al no. of g  vals. T he g  sum  ru le  is verified fo r 
4 p s5s, ip * 5 p , and  fo r J  =  2 of 4 p s 6p. A nom alies in  th e  g 
vals. a re  discussed. N . M. B.

Copper isT-absorption spectrum  of alum in ium -copper alloys and 
the  problem  of their im provem ent. S. K okubo  and  T. H ayasi 
(Sci. Rep. T 6hoku, 1940, 29, 384—390; cf. A., 1937, 1, 159).—  
T he fine s tru c tu re  of th e  Cu /i-a b so rp tio n  edge in A l-C u alloys 
con ta in ing  5%  Cu has been  corre lated  w ith  tlie  h e a t- tre a t-  
m en t of th e  alloys an d  com pared w ith  th a t  of th e  com pound 
CuAl„. T he s tru c tu re s  a re  sim ilar fo r CuAl2 and  for th e  
alloy  a f te r  30 m in. h ea tin g  a t  545° followed by  slow cooling. 
T h e  s tru c tu re s  of th e  /f-ed g e  for alloy sam ples hea ted  a t  545° 
for 30 m in. and  th en  quenched in  cold I I 20  a re  sim ilar before 
an d  a f te r  annealing  for 6 h r. a t  200°, b u t  differ from  th a t  for 
CuA12. T he significance of these  resu lts  fo r th e  harden ing  
process in  C u-A l alloys is discussed. O. D . S.

M obilities in  hydrogen a t h igh cu rren t densities. W . H .
B en n e tt (Physical Rev., 1940, [ii], 58, 992— 997).— I n  an  
investiga tion  of th e  silen t electric discharge from  sh arp  p o in ts 
and  fine w ires in  H ,  a t  a tm . p ressure  th e  conditions a rc  such 
th a t  th e  discharge itself purified th e  gas from  electron- 
a tta c h in g  im purities, and  fav o u r free electron  conduction . 
M easurem ents a re  rep o rted  of th e  generalised coeff. of m obility  
fo r th e  d r if t of free e lectrons in H 2 and  of th e  m obility  of H„+ in 
H 2 (cf. B rad b u ry , A., 1936, 540). N . M. B .

Double scattering  of high-speed electrons by a  gold and an  
a lum in ium  ta rg e t. M agnetic spectra of doubly scattered  
electrons. K . K ikuchi (Sci. Rep. 'l'ohoku, 1940, 29, 423— 
429, 430— 439).— I. T he m agnetic  sp ec tru m  of 42— 86-kv. 
e lectrons sca tte red  from  a  Au (polarising) an d  an  A1 (analysing) 
ta rg e t has been inv estig a ted . T he sp ec tru m  shows no 
assy m m etry  com parab le  w ith  th a t  prev iously  observed (Proc. 
P hys.-M ath . Soc. Ja p a n ,  1940, 22, No. 10 ) for double sca tte rin g  
from  tw o Au ta rg e ts . T h is agrees w ith  M o tt’s th eo ry  (A., 
1932, 441). T he a sy m m etry  for tw o A u ta rg e ts  is in  num erical 
ag reem en t w ith  th e  theory .

I I .  T he shapes of th e  m agnetic  sp ec tra  of e lectrons doubly  
sca tte red  from  a  Au and  an  A1 ta rg e t o r from  tw o ta rg e ts  are 
com pared  w ith  th o se  of W agner fo r single sca tte rin g  by  Au 
(A., 1930, 269). I t  is concluded th a t  e lastic  single sca tte rin g  
is re la tiv e ly  freq u en t for ta rg e ts  h av in g  th icknesses satisfy ing 
W en tze l’s criterion . W ith  increasing ta rg e t th ickness th e
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ta il  of th e  e lastic  p eak  a t  first becom es m ore m arked  b u t  
ra p id ly  reaches a  const, va l. T he th ickness of th e  Au ta rg e ts  
used b y  D ym ond (A., 1932, 780) does n o t sa tis fy  W en tze l’s 
c riterio n  and , therefore, th e  observed a sy m m etry  of doubly  
sca tte red  e lectrons does n o t  correspond w ith  th a t  p red ic ted  b y  
M o tt (ibid.). Q. D . S.

Secondary electron emission of nickel a t th e  Curie point.
P . S. V aradachari (Proc. In d ia n  Acad. Sci., 1940, 12, A, 
381— 390).— Secondary  e lectron  em ission from  N i has been 
in v estiga ted  a t  various applied  p o ten tia ls  from  30'’ to  470°. 
A t th e  Curie p o in t (358°) th e  secondary  e lectron  cu rre n t does 
n o t suddenly  a lte r ;  th is  is co n tra ry  to  ex isting  resu lts  of 
T artak o w sk y  ct al. (A., 1932, 553) and  H ay ak aw a  (A., 1934, 
233). W . R . A.

D ecrease in  ionisation  of th e  F 2 region during solar eclipse.
J .  A. P ierce, A. J . H iggs, an d  E . C. H a lliday  (Physical Rev., 
1940, [ii], 58, 1119, and  Nature. 1940, 146, 747).— D uring th e  
to ta l  eclipse of 1 O ct., 1940, ionospheric observations a t  3 
p o in ts  in  S o u th  A frica  show ed a  m arked  u ltra -v io le t lig h t 
effect in th e  F t reg ion ; th e  m ax . electron d en sity  decreased 
b y  ~ 2 0 %  to  a  m in. ~ 3 0  m in. a fte r  to ta lity . T here  w as no 
evidence fo r co rpuscu lar effects. N . M. B.

R ecom bination and electron a ttach m en t in  the  F  layers of 
the ionosphere. F . L. M ohler J .  Res. N at. B ur. Stand., 1940, 
25, 507— 518).— O bservations a t  W ash ing ton  ind ica te  th a t  
th e  ra te  of recom bina tion  of e lectrons in th e  ionosphere a t  
n ig h t is approx . cc c2 (c — electron  concn.), b u t  th e  a p p a re n t 
recom bination  coeff. a ' ten d s to  increase w ith  decreasing  c 
over th e  h a lf period  of a  su n sp o t cycle. T his, an d  th e  
v a ria tio n  of a w ith  he igh t, in d ica te  th a t  e lectrons d isappear 
b o th  th ro u g h  recom bination  an d  th ro u g h  negative  ion form ­
a tio n . T he da ily  v a ria tio n  of c in d ica tes th a t  th e  F z lay e r is 
above, an d  th e  F t  lay e r is near, th e  level a t  w hich th e  ra te  
of p ro d u c tio n  of e lectrons is a  m ax . in  m idsum m er. I t  is 
assum ed th a t  b o th  layers arise  th ro u g h  ion isation  of a t.  O. 
T he calc. va l. of th e  p ressure  (p) of m ax. c, and  th e  ra tio  p /p 0 
(p„ — p ressu re  a t  th e  F 1 level), a re  in  accord w ith  th e  th eo ry  
of recom bination . Seasonal v a ria tio n s  in  p/p„  an d  in  c are 
exp lained . T he effective collision a rea  fo r electron  a t ta c h ­
m en t to  a t.  O is 6 X 10-21 cm .1 J .  W . S.

H igh-velocity atom ic beam s. I .  A m dur and H . P carlm an  
(J . Chem. Physics, 1940, 8 , 998).— A correction  (cf. A ., 1940, 
I , 89). J .  W . S.

12CH;—14N m ass difference. E . B. Jo rd a n  (Physical Rev., 
1940, [ii], 58, 1009— 1010).— U sing a  new  ty p e  of m ass 
spec tro g rap h  of v e ry  h igh  resolving pow er and  dispersion, 
p re lim in ary  m easu rem en ts give a n  average  m ass difference of 
0-01250¿0-000015. N . M. B.

' Search fo r elem ent 85. E . B. A ndersen (Kgl. Danske  
Vidensk. Selsk., M at.-fys. M edd ., 1938, 16, No. 6, 18 p p . ;  
Chem. Zentr., 1938, ii, 3663).— A rev iew  com piled from  n o te ­
books of U. Keel. A ttem p ts  to  e x tra c t a  rad ioactive  analogue 
of I from  th o rite , R a-/J , s tib n ite , an tim o n ite , o th e r su lphide 
m inerals, e tc . hav e  failed. T he m ethods of sep ara tio n  and 
purification  a re  described in d e ta il. A. J .  E . W .

Velocity spectrum  of a-particles. R . R ingo (Physical Rev., 
1940, [ii], 58, 942— 948).— A 60° m agnetic  a-partic le  spec tro ­
g ra p h  an d  its  use on a  no. of n a tu ra l a-partic le  em itte rs, w ith  
p h o tograph ic  p la te s  to  d e te c t th e  particles, a re  described. 
T he energy of th e  m ain  group of P a  a-partic les w as found to  
be  5-053 ¿0 -0 0 7  M e.v. W ith  th e  th in n e s t sources of Po, 
Th-C , an d  T h-C ' a-particles, as m an y  as 10%  of th e  partic les 
h a d  energies < 5 %  below th e  energy of th e  m ax . in  a n y  one 
group. N . M. B.

N eutron-pro ton  scattering  a t h igh energies. C. F . Powell, 
H . H eitle r, an d  F . C. C ham pion (Nature, 1940, 146, 716—  
717).— T he sca tte rin g  of 8-Me.v. neu tro n s from  B  +  D by  
p ro to n s h as  been  in vestiga ted . T he experim en tal curve  for 
an g u la r sca tte rin g  agrees w ith  th a t  o b ta ined  b y  assum ing 
sca tte rin g  to  be iso tropical a b o u t th e  cen tre  of m ass of th e  
colliding p a rtic les. L . S. T .

E lectrosta tic  deflexion studies of a-particles ; the  a-particles 
from  6Li (p, a) 3H e. L . C. M iller (Physical Rev., 1940, [ii], 58, 
935— 942).— A tech n iq u e  is described for stu d y in g  nuclear 
reac tions in  w hich sh o rt-range  a -partic les a re  produced  w ith  
to o  sm all a  y ield  fo r d irec t ap p lication  of th e  e lectrosta tic  
deflector (cf. Allison, A., 1938, I, 489). A s tro n g  P o  source 
is used to  supply  to  th e  deflector a -p a rtic les ; a  group  of these.
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hom ogeneous in  energy, passes th ro u g h  an d  en te rs  a  variable- 
p ressu re  abso rp tio n  cell and  ion isation  cham ber. Cut-off 
p ressures, de term ined  for various a -partic le  energies, re su lt 
in  a  calib ra ted  cell w hich can  be used to  de term ine  th e  
a -partic le  energies in nuclear d isin teg ra tion . A pp lica tion  to  
6L i(p ,  a) “H e gives a Q val. of 3-94ct0-08 M e.v. T he 
calib ra tio n  for 1— 1-8-Me.v. a-partic le  energy is also used to  
de te rm ine  th e  slope of th e  range-en erg y  curve. I t s  average  
va l. fo r th is  region is 200 kv. p e r m m . range. N . M. B.

Possible schem e fo r the  assignm ent and  prediction of rad io ­
active periods. G. R . D ickson and  E . J . K onopinski (Physical 
Rev., 1940, [ii], 58, 949— 951 ; cf. W igner, A., 1937, I , 110).—  
Fam ilies of odd nuclei differing from  each o th er only by  
a-un its show  som e evidence of a  ty p e  of reg u la rity  in  th e ir  
s ta b ility  ag a in st /3-processes. T he assum ption  of a  sim ilar 
reg u la rity  fo r all such fam ilies p e rm its th e  u n ique  assignm ent 
to  th e  co rrec t iso tope of m an y  know n rad ioactive  periods 
an d  th e  p red ic tion  of m an y  y e t  unknow n lifetim es. R esu lts  
for 21 and  52 cases, respectively , a re  tab u la te d . N . M. B.

Scattering of 20° neu trons in  o -  and  /;-hydrogen. L. W .
A lvarez and  K . S. P itze r  (Physical Rev., 1940, [ii], 58, 1003— 
1004).— M easurem ents w ith  im proved ap p a ra tu s  a re  reported . 
T h e  tru e  sca tte rin g  cross-sections a re  cr„ =  (1 00± 3) x 10~21 
and  op =  (5-2±0-6) x 10--1 sq . cm .; hence o0lor  =  19, com ­
p a red  w ith  2— 5 from  earlier w ork, th e  low val. being  due 
p ro b ab ly  to  excess sca tte rin g  of fa s te r  n eu tro n s in p -H 2 
(cf. L ib b y , A., 1939, I , 232). N . M. B.

N eutron scattering  in  o- and /^-hydrogen and th e  range  of 
nuclear forces. J .  Schw inger (Physical Rev., 1940, [ii], 58, 
1004— 1005).— M athem atica l. T he resu lts  of sca tte rin g  
m easurem ents (cf. p receding ab strac t) c an n o t b e  reconciled 
w ith  calc, sing let an d  tr ip le t  sca tte rin g  am plitudes, th e  
corresponding cross-sections, and  th e  force range, based  on 
p re sen t th eo ry . N . M. B.

Ground sta tes of 10Be and 10C. E . P . Cooper an d  E . C. 
N elson (Physical Rev., 1940, [ii], 58, 1117).— C onsiderations 
based on energy re la tions in  th e  anom alous decay  of 10Be 
(~ 1 0 ‘ years) in to  stab le  J0B -f- 550-ke.v. (8-particles an d  th e  
c o n trastin g  decay  of 10C (9 sec.) in to  10B +  3-36-Me.v. 
positrons lead  to  "the conclusion e ith e r t h a t  th e  level spacing 
g iven b y  th e  H a rtre e  app ro x im atio n  is in  e rro r b y  >  an  o rder 
of m agnitude, o r th a t  som e asy m m etry  o th e r th a n  th e  know n 
electrom agnetic  forces m u st a p p ea r in  nuclear in te rac tions.

N . M. B.
Thresholds for the  p ro to n -n eu tro n  reactions of lith ium ,

beryllium , boron, and  carbon. R . O. H ax b y , W . E . Shoupp,
W . E . S tephens, an d  W . H . W ells (Physical Rev., 1940, [ii], 58, 
1035— 1042).— E n erg y  th resho lds for n eu tro n  p ro d u c tio n  by  
b o m b ard m en t of ta rg e ts  w ith  high-energy p ro to n s from  a 
p ressure  e lec tro sta tic  genera to r, m easured  w ith  a  B F 3 
ion isation  ch am b er su rrounded  w ith  paraffin , as a  neu tro n  

1 de tec to r, a r e :  ’Li, 1-86; »Be, 2-03; 1]B, 2-97; and  “ C, 
3-20 M e.v. F ro m  these  vals. th e  calc, m ass differences a r e : 
’Be—’Li, 0-87; »B—9Be, 1-08; l lC—I1B, 1-97; and  13N— ‘3C,
2-22 M e.v. *B is show n to  be u n stab le  w ith  respec t to  d is­
in teg ra tio n  in to  8Be -f- 1H . T he 13N— 13C difference agrees 
closely w ith  th e  m ax . positro n  energy from  13N . N . M. B.

(A) Protons from  carbon and  a lum in ium  bom barded by 
deuterons. H . L . Schultz, W . L. D avidson, ju n ., and  L. H . 
O tt. (B) P rotons from  separated  isotopes of carbon and neon 
under deuteron bom bardm ent. H . L- Schultz  and  W . W . 
W atso n  (Physical Rev., 1940, [ii], 58, 1043— 1047, 1047—  
1050).— (a ) T o overcom e difficulties arising  from  th e  use of 
p ro p o rtio n a l co u n te rs  and  ion isation  cham bers, a  special 
m oving-diaphragm  ty p e  cloud ch am ber w as used to  s tu d y  
th e  p ro to n s from  bom b ard m en t of C an d  Al w ith  3-2-Me.v. 
d eu terons from  a  cyclo tron . T he group  corresponding w ith  
th e  g round s ta te  of 13C ap p ears to  be  single. T he general 
d is trib u tio n  of p ro to n s from  *’A1 accords w ith  th e  findings 
o f M cM illan (cf. A., 1935, 559), b u t  th e  large no. of closely 
spaced groups renders analysis in to  groups difficult. C urves 
a re  given from  w hich  an y  group  s tru c tu re  can  be inferred . 
As te s te d  b y  sca tte rin g  from  th in  Au foil, th e  d eu teron  beam  
is hom ogeneous to  w ith in  0-15 M e.v.

(b ) A cloud-cham ber s tu d y  of th e  p ro to n s aris ing  from  th e  
b o m b ard m en t b y  2-54-Me.v. d eu terons of C H , gas enriched 
in  13C an d  N e enriched in  2aNe show s th a t  th e  y ield  of long- 
range  p ro to n s  from  th e  l3C (d, p) 14C reac tion  is < 4 %  of th e  
y ield of sh o rte r-range  p ro to n s from  th e  “ C (d, p) 13C reac tion  a t
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tliis d eu teron  energy. T his ind ica tes th a t  th e  half-life of 
UC is ~ 1 0 0  years com pared w ith  1000 y ears as e stim ated  b y  
R u b en  (cf. A., 1940, I ,  186). In  N e th e  longest range group 
of p ro to n s (cf. Po llard , A., 1940, I , 340) is com plex, w ith  an  
ind icated  d o u b let w id th  of th e  g round  s ta te  of n N e of 0-44 
M e.v. T he only p ro to n  group defin itely  ind ica ted  for th e  
=2Ne b o m b ard m en t occurs a t  ~ 3 0  cm . range. N . M. B.

Artificial radioactiv ity  of cæ sium  induced by neutrons. E .
R ona  an d  H . Schciclienberger (A m . A ltad. IViss. W ien, 
math.-nai. K l .,  1938, 56; Chem. Zentr., 1938, ii, 3653).— 
Irrad ia tio n  of C sN 0 3 w ith  slow n eu tro n s from  250— 550- 
m illicurie R a -B c  and  R n -B e  sources induces ^ -ac tiv ity  w ith  
a  half-life  of several m o n th s ; th e  half-val. th ickness of A1 
fo r th e  jS-radiation is 0-16 m m . O th er short-lived activ ities 
(cf. L a tim er et al., A ., 1935, 678) hav e  n o t been observed.

A. J . E . W.
Proton-induced radioactivity  of m anganese. A. H em - 

m endinger (Physical Rev., 1940, [ii], 58, 929— 934).— T he 
reac tion  MCr (p, n) “ M n a t  6-6 Me.v. p ro to n  energy produces 
isom erides w ith  periods 21-3 m in. and  6-5 d ay s (cf. L ivingood, 
A., 1938, I , 594). T hese a re  positron  em itte rs  w ith  m ax. 
p ositro n  energy 2-2 an d  0-77 M e.v., respectively . T h e  21- 
m in. a c tiv ity  em its 2 y -rays p e r positron . T he y -rad ia tion  
in th e  6-5-day a c tiv ity  is so in ten se  t h a t  95%  of these  d is­
in teg ra tio n s m u st be  due to  /i-e lec tro n  c ap tu re ; th is  is 
followed b y  em ission of p ro b ab ly  2 y-rays. In  th e  rem aining 
5 %  th e  positron  em ission is followed b y  3 y-rays. F o r  th e  
21-m in. an d  6-5-day ac tiv ities  th e  yields a re  0-40 x  10~‘ and  
0-68 X 10~\ an d  th e  th resho lds 6-2 and  ~ 6 -2  M e.v., respec­
tive ly . N . M. B.

y-R adiation  from  rhen ium . E . C reutz, W . H . B arkas, and  
N . H . F u rm an  (Physical Rev., 1940, [ii], 58, 1008).— P ro to n  
b o m b ard m en t of W  produced th e  long-period iso tope ob tained  
b y  F a jan s  (cf. A., 1940, I ,  384) b y  W  (D, n) and R e («, 2 k ), 
an d  assigned to  181R e. T h e  half-life found is 54 ± 2  days. 
T he 90-hr. and  30-min. periods w ere also produced  b y  pro ton  
b o m bardm en t. A bsorp tion  m easurem ents of th e  rad ia tio n  
from  th e  54-day p ro d u c t showed negative  e lectrons of ranges 
corresponding w ith  ~ 0 - l ,  0-22, and  0-86 M e.v., an d  y- 
rad ia tio n  of ~ 1  M e.v. T h e  h ighest-energy group  m ay be 
conversion e lectrons from  th is  y-ray. A  long exposure 
show ed a line  a t  0-096 M e.v. I f  th ese  a re  A -conversion 
e lectrons th ere  m u st be  a  y -ray  from  th e  54-day iso tope of 
0 -096±0-071 (R e K  edge) =  0 1 7  M e.v. N . M. B.

Counter studies on cosm ic ray s a t sea  level. G. O. A ltm ann , 
H . N . W alker, an d  V. F . H ess (Physical Rev., 1940, [ii], 58, 
1011— 1017).— E xtensive  s tu d ies of Rossi tran s itio n  curves 
fo r P b  up  to  400 g. p e r sq . cm . show-ed no evidence of a  
second m ax. (cf. B othe, A., 1939, I ,  190). Coincidence 
c o u n te r recordings of tim e v a ria tio n s of cosm ic ray s  w ith  
tem p , and  pressure , and  of v arious non-periodic changes in 
in te n sity  due  to  th e  passage of cold and w arm  fron ts, baro ­
m etric  depressions, and  m agnetic  sto rm s are  rep o rted  and 
discussed. N. M. B .

Genetic re la tion  betw een the electronic and m esotronic 
com ponents of cosm ic rays n ear and above sea level. G.
B em ard in i, B. N. C acciapuoti, B. F e rre tti , O. Piccioni, and
G. C. W ick (Physical Rev., 1940, [ii], 58, 1017— 1026; cf. 
A., 1940, I, 309).— T he hypo thesis th a t  cosm ic-ray electrons 
observed a t  sea  level a re  m o stly  due  to  m eso tron  d isin teg ra tion  
w as tes ted  b y  com paring  th e  ra tio  so ft/h a rd  com ponent, a t  
sea level in  free air, w ith  th e  sam e ra tio  a t  2050 m. u n d e r a  
dense  absorb ing  lay e r ; b y  com paring  R ossi curves fo r sm all 
show ers un d er th e  sam e co n d itions; an d  b y  a  deta iled  s tu d y  
o f th e  increase of th e  so ft com ponent w ith  a ltitu d e . R esu lts 
ind ica te  t h a t  th e  p ro p er lifetim e of th e  m eso tron  is <  4 ¡i-sec. 
a n d  th a t  th e  so ft rad ia tio n  observed a t  sea level is n o t en tire ly  
d u e  to  secondary  processes of th e  m esotron. N . M. B.

Cosmic rays and  com ets. V. R o jansky  (Physical Rev., 1940, 
[ii], 58, 1010).— A discussion of m ethods an d  opportune  
conditions fo r te s tin g  th e  con jecture  t h a t  com ets a re  con- 
tra te rre n e  bodies (composed of h y p o th etica l a to m s consisting  
o f negatively  charged nuclei surrounded  b y  positrons). 
Am ong th e  p ro d u c ts  of m u tu a l ann ih ilation  of te rren e  
(ordinary) and  co n tra te rren e  m a tte r  th ere  m ay  be free 
m esons. T his suggests t h a t  th e  co n tinual release of m esons 
a t  th e  to p  of th e  e a r th ’s a tm . m ay  be caused b y  co n tra te rren e  
m a tte r  from  in te rste lla r space im pinging on th e  a tm ., and  th a t  
non-ionising p a rtic les w hich release m esons deeper in th e  a tm .

m ay  be co n tra te rren e  n eu trons se t free in  th e  earlier stages 
of th e  ann ih ila tion  of th e  im pinging co n tra te rren e  a t.  nuclei.

N . M. B .
P roduction an d  absorption of m esotrons in  the  substra to ­

sphere. M. Schein, E . O. W ollan, and  G. G roetzinger (Physical 
Rev., 1940, [ii], 58, 1027— 1031; cf. A., 1940, I ,  308).— Co­
incidence-counter a tte m p ts , a t  a ltitu d es  up  to  9-3 km ., to  
observe m eso tron  p roduction  in  a n  8-cm. P b  block b y  som e 
non-ionising rad ia tio n  o th er th a n  p h o tons in d ica te  th a t  th e  
no. of m esotrons so c reated  is > ~ 5 %  of th e  to ta l  no. of 
m esotrons a t  th is  a ltitu d e . F ro m  d a ta  fo r m eso tron  ab so rp ­
tio n  in  P b  as a  function  of a ltitu d e , a n  energy sp ec tru m  of 
m esotrons a t  6-7 km . is constructed . A t 6-7 km . ~ 3 3 %  
of th e  m esotrons h av e  energies < 5 -2  x  108 e,v ., an d  a t  sea 
level only a  v e ry  sm all frac tio n  of th e  m eso trons h av e  energies 
in  th is  range, in agreem ent w ith  th e  observations of H erzog 
(cf. ibid., 188). N . M. B.

V ertical sh ift of the  m eso-form ation layer. H . A rakaw a 
(Physical Rev., 1940, [ii], 58, 1118— 1119; cf. L oughridge, A., 
1940, I ,  54).— M athem atical. A n expression in conform ity  
■with aerological s tan d ard s  is deduced for vertica l sh ift due 
to  tem p , o r pressure . N . M. B.

Existence and  m agnitude of electronic charges. A. L ande 
(J. F ra n k lin  In st.,  1940, 229, 767— 774).— M athem atical. 
F o r  th e  q u an tisa tio n  of D irac 's  classical p o in t electron  
E in s te in 's  classical eq uation  is supplem ented  w ith  a  reciprocal 
classical equation . A tran scen d en ta l eq uation  is ob ta in ed  for 
th e  eigen-val. /x, w hich is th e  p ro d u c t of th e  fine s tru c tu re  
const, a an d  th e  fac to r y in  D irac ’s signal rad ius ye2/wc’, 
g iving /Jmin. =  0-0299. W . J .

E lectrom agnetic  properties of m esotrons. H . C. Corben and  
J .  Schw inger (Physical Rev., 1940, [ii], 58, 953— 968).— M athe­
m atica l. A general th eo ry  describ ing  p a rtic les  of u n it  sp in  
an d  a rb itra ry  m agnetic  m om ent is developed and  applied to  
th e  m otion  of such  p a rtic les in  a  Coulom b field. T h e  ex ac t 
eq uations fo r th e  rad ia l com ponents of th e  w ave functions 
arc  discussed b o th  fo r p a rtic les w ith  a  m agnetic  m o m en t 
u n ity  (P roca theory) an d  fo r those  w ith  a  m agnetic  m om ent 
of tw o m eson m agnetons. N . M. B .

Mesons in  a  Coulomb field. I .  T am m  (Physical Rev., 1940, 
[ii], 58, 952).— M athem atical. T he regu lar solu tions of th e  
P ro ca  equations in  a  field of a  p o in t charge do  n o t form  a  
com plete se t of functions an d  th e  prob lem  of th e  Coulom b 
sca tte rin g  of m esons has no solu tion . T h is b reakdow n of 
th eo ry  arises from  neglect of th e  fin ite  size of e lem en tary  
partic les. N . M. B.

N ature of n uclear forces. L. L an d au  an d  I .  T am m  (Physical 
Rev., 1940, [ii], 58, 1006; cf. p receding a b s trac t) .— M athe­
m atica l. C onsiderations lead  to  th e  view  th a t  nuc lear forces 
o rig inate  from  th e  electrical in te rac tio n  of th e  nu c lear 
p a rtic les b y  m eans of th e  m esotrons, and  are  connected  w ith  
th e  p ecu liar p rop erties  of th e  eq uations of m otion  of th e  
m esotrons. N . M. B.

Theory of m esons. C. Moller (Physical Rev., 1940, [ii], 58, 
1118).— A discussion an d  am plification  of th e  th eo ry  of m eson 
fields prev iously  rep o rted  (cf. K gl. D anske Videnslt. Selsk., 
M at.-fys . M edd., 1940, 17, 8). N . M. B.

“  R adius ”  of the e lem entary particle. L . L an d au  (Physical 
Rev., 1940, [ii], 58, 1000-—1007).— M athem atical. T here  are  
n o  reasons to  assum e th a t  th e  lim its of ap p licab ility  of th e  
electrodynam ical conceptions in  q u a n tu m  m echanics a re  
given by  e*lmc2. A sim ple m ethod  is developed to  find, in  
q u a n tu m  th eo ry , th e  lim it beyond  w hich th e  th eo ry  com es 
in to  con trad ic tio n  w ith  itse lf because of th e  neglect of th e  
reac tion  of th e  field. N . M. B.

M agnetic resonance m ethod of determ ining nuclear m om ents.
A. F . S tevenson (Physical Rev., 1940, [ii], 58, 1061— 1067).—  
M athem atical. A q u a n t, ex am in atio n  of refinem ents of th e  
th eo ry  of th e  m ethod , as g iven  b y  a  correc tion  fo r th e  use of 
an  oscillating  ra th e r  th a n  a  ro ta tin g  field, and  b y  tak in g  in to  
acco u n t th e  “ end e f fe c t"  (cf. M illm an, A., 1939, I ,  297).

N . M. B .
Scattering  m atrix  of radioactive sta tes. G. B re it (Physical 

Rev., 1940, [ii], 58, 1068— 1074; cf. A., 1940, I ,  428).—  
M athem atical. T he m ethod  of com plex eigen-val. is 
generalised to  m any-dim ensional p rob lem s b y  m eans of th e  
sca tte rin g  m a trix  (cf. W heeler, A., 1938, I, 57).

N . M. B .
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Possible role of neutrinos in  stellar evolutions. G. Gam ow 
and  M. Schoenberg (Physical Rev., 1940, [ii], 58, 1117).— In  
progressively  con trac tin g  s ta rs , w hen th e  d en sity  and  tem p , 
in th e  in te rio r  becom e h igh  enough to  p e rm it th e  penetra tio n  
of free e lectrons in to  d ifferent nuclei w ith  fo rm ation  of 
u n stab le  isobars of sm aller a t.  no., th e  neu trin o s produced 
can n o t be  held  back  b y  gaseous walls surround ing  th e  cen tra l 
region. T h u s no therm odynam ic  equ ilib rium  is possible, 
and  th e  m a tte r  rap id ly  loses its  e x tra  h e a t c o n ten t th ro u g h  
th e  neu trin o  em ission. U nder such  conditions th e  slow 
co n trac tio n  will give placo to  a  rap id  collapse. N . M. B.

II.—M O LEC U LAR  STRUCTURE.
In tensity  changes in  Cam eron bands of carbon monoxide 

excited by electron im pact. G. E . H ansche (Physical Rev., 
1040, [ii], 58, 1075— 1077).— R ela tiv e  in tensities of th e  
3II— 2£  C am eron bands and  th e  *11— '£  fo u rth  positive  bands 
of CO excited  b y  im p ac t of e lectrons of various energies a t  
various p ressures in d ica te  th a t  in tense Cam eron b an d s can  be 
ob tained  a t  p ressures u p  to  0-025 m m . in c o n tra s t w ith  an  
u p p e rlim it of 0-005 m m. in electtodeless-discliarge experim ents 
(cf. A., 1940, I, 192), and  t h a t  th e  excita tio n  func tion  of th e  
Cam eron ban d s has tw o  m ax., as in  th e  case of a  ®P—*S a t. 
tran s itio n . N . M. B.

Visible fluorescence bands of cadm ium  vapour. A. K otecki 
(Acta phys. polon., 1937, 6, 144— 149; Chem. Zcntr., 1938, ii, 
3653— 3654).— T he in ten sity  d is trib u tio n  of th e  bands, w hich 
depends on th e  tem p , of th e  v a p o u r 'an d  th e  A of th e  exciting  
ligh t, is s tud ied , and  conclusions concerning th e  23P j  s ta te  of 
th e  Cd2 m ol. a re  recorded. A. J .  E . W.

Frequencies v, and vA in  the  in fra-red  spectra of SiH, and 
G eH |. J . W . S tra ley , C. H . T indal, and  H . H . N ielsen (Physi­
cal Rev., 1940, [ii], 58, 1002; cf. A., 1940, I, 60).— Suggested 
in te rp re ta tio n s  a rc  discussed. A  re-exam ination  of th e  
sp ec tra  un d er h igher resolving pow er confirm s availab le  d a ta , 
an d , in  th e  case of S iH 4, shows th e  secondary  p eak  n ear 
10-3 ¡1 . as a  Q b ran ch  of a  w eaker band  ex tend ing  to  9-0 /x. 
T he ban d s a t  11-0 and 10-3 ¡i. a re  identified w ith  frequencies 
vt  and  v2, respectively . F o r  G eH 4, th e re  ex is ts  a t  longer AA 
a  region of m ore in ten se  ab so rp tion . M easurem ents and 
alm ost com plete reso lu tion  w ere o b ta ined  for 9— 13 ¡i. ; th ey  
revea l a  convergence to w ard s h igher frequencies in  th e  ban d  
v, an d  to w ards low er frequencies in  th e  ban d  i>„.

N . M. B.
Absorption of light in solid and liquid am m onia. I. Absorp­

tion  spectrum  from  (I) 5000 to 2000 A., (EC) 10,140 to  5000 A.
A. P rich o tk o  (Acta Physicochim. U .R .S .S .,  1940, 12, 559—  
564, 565— 572).— I. T he ab so rp tio n  sp ec tru m  of th e  liqu id  
and th e  c ry st. solid was m easured  for lay e rs 1— 28 m m . 
th ic k  a t  tem p , v e ry  n ear th e  m .p . T he abso rp tio n  is con­
tin u o u s ; th e  low -frequency end begins a t  A 2345 A. fo r th e  
liqu id  a n d  2116 A. for th e  solid, com pared w ith  2430 fo r th e  
gas. T he large  d isp lacem ents observed are  ascribed to  
changes in th e  electronic shell caused b y  m ol. association.

I I .  T he in fra-red  sp ec tra  of liqu id  an d  solid N H , are  
sim ilar to  one a n o th e r b u t  en tire ly  d ifferent from  th a t  of th e  
gas. T hree  of th e  ban d s in th e  liqu id  becom e doub lets in 
th e  solid. A provisional in te rp re ta tio n  is offered.

F . I .. U.
Absorption spectra of europium  ion in  som e hydrated  salts .

F . H . Spedding, C. C. Moss, an d  R . C. W aller (J. Chem. 
Physics, 1940, 8. 90S— 918).— T he abso rp tion  spec tra  of cryst. 
EuC1j,6H 20 ,  E u B r3,611,0, an d  E u ^ S O ^ j.S H jO  h av e  been 
m easured  over th e  A range 6150— 2900 a . a t  78° an d  298° K. 
E vidence is ob tained  for th e  existence of 300, 385, 938, an d  
970 cm .-1 energy levels, an d  fo r th e  possib ility  of an  energy 
level a t  435 c m .- 1  D ecrease of tem p , from  298° to  78° K. 
sh ifts  th e  lines ~ 1 0  cm .-1 C erta in  sm aller frequency  in te rv a ls  
a re  a ttr ib u te d  to  v ib ra tio n a l an d  oscillational frequencies 
superim posed on th e  electronic frequency. J .  W . S.

In fra -red  spectrum  and  in te rn al torsion of dim ethyl sul­
phide. H . W . T hom pson (Trans. Faraday Soc., 1941, 37, 
38— 45).— A bsorp tion  sp ec tra  of Met S a t  various pressures 
h av e  been  m easured  in  th e  range 1— 16 fi. T he d a ta  differ 
from  those  of F o n tey n e  (A., 1940, I ,  95) in  tw o  significant 
w ays. T h e  to ta l  e n tro p y  calc, on th e  basis of th e  p re sen t 
frequency  assignm ents is 69-20, ag a in st th e  m easured  val. 
69-3o. F . L . U.

Absorption spectra of co-ordination com pounds. IV. 
E thylenediam ine cobaltic complexes. H . K uro y a  an d  R . 
T suchida (Bull. Chem. Soc. Japan , 1940, 15, 427— 439; cf. 
A., 1938, I , 385, 432, 493).— T he ab so rp tio n  sp ec tra  of a  no. 
of com plexes of Com  w ith  (CH2-NH2)2 (I) are recorded in 
curves an d  tab les. G enerally  th e  first, second, an d  th ird  
abso rp tio n  ban d s a re  sh ifted  to w ards sh o rte r A, an d  th e  
ex tinc tion  coeffs. arc  increased, as com pared w ith  those  of 
th e  corresponding N H , com plexes. In  analogous Co an d  Cr 
com plexes, th e  first ban d  of th e  Co com pound is displaced 
to  longer A, and th e  second ban d  is displaced to  sh o rte r A, 
as com pared w ith  th e  corresponding bands of th e  Cr com ­
pound . T hese resu lts  accord w ith  th e  view  th a t  th e  second 
band , b u t  n o t th e  first, is an  index  of th e  s ta b ility  of th e  
com plex, being due to  th e  co -ord ination  electrons. T he 
g rea te r s ta b ility  of (I) com plexes is expla ined on s tru c tu ra l 
grounds. J .  W . S.

Spectral investigation of chem ical processes in organic com ­
pounds a t  low tem peratures. I .  A. T erenin  (Acta P hysico­
chim. U .R .S .S .,  1940, 12, 017— 636).— T he fluorescence 
sp ec tra  of PhC H O  (I) and  som e re la ted  substances in  th in  
films ( ~ 0 -l f i .  b y  vac. condensation) a t  —180° hav e  been 
stud ied . F o r (I), th e  spec trum  is sh ifted  tow ards longer 
AA, and  th e  v ib ra tio n a l frequency  of th e  carbony l group 
(Av) is 1560 cm .-*, instead  of 1730 cm .-1 as com pared w ith  th e  
gas phase. T h in  films of dil. so lu tions of (I) in  H 20 ,  E tO H , 
C6H 0, an d  COMe2, o b ta ined  b y  vac. condensation  of th e  
so lven t in presence of traces of (I), give sp ec tra  a t  —180° 
in  w hich Ai> is 1600— 1620 cm.-1 ; th is  val. is considered to  be 
ch aracte ris tic  of th e  iso lated  (I) m ol. a t  —180°. W ith  increas­
ing dipole m om ent of th e  so lven t th e  m ax. becom e m ore 
diffuse, a lthough  th e ir  position  is unchanged. T h is is ascribed 
to  e lec trosta tic  in te rac tion . . T he val. 1560 cm .- 1  in  th e  solid 
film is considered to  in d ica te  association  to  double m ols. b y  
H  bond  fo rm ation. W hen  th e  film of (I) is qu ick ly  w an n ed  
to  —20° and  again  cooled th e  fluorescence changes to  an  
in ten se  green w ith  a  m ax . a t  5300 A . ,  suggesting th e  fo rm ation  
of benzoin. F luorescence sp ec tra  un d er sim ilar conditions 
a re  also recorded for COPhM e, (CH2P h )2, B zO H , C H 2Ph-O H , 
a n d  hydrobenzo in . " F." J .  G.

R am an  effect of oxonium  com pounds. A. R . G antm aclier, 
M. W . W olkenstein, and  J. IC. Sirkin (Acta Physicochim . 
U .R .S .S .,  1940, 12, 786— 792).— R am an  sp ec tra  fo r system s 
Me20  -|- mHCI (n = 1 ,  2, 3) betw een —80° an d  20° a re  re ­
corded. W ith  increasing  [HC1] a n d  falling  tem p, a  new  line 
a t  Av ~ 5 0 0  cm .-1 an d  a  new  diffuse b an d  a t  Av ~ 2 4 0 0  cm .-1 
app ear. T he la t te r  is a ttr ib u te d  to  s tro n g ly  deform ed HC1 in 
a  s tru c tu re  Me20---H -C l---H -C l, stab ilised  b y  resonance w ith  
Mc2O H +C1 HC1, analogous to  th e  H F 2' ion. T he line 
~ 5 0 0  cm .-1 w ould correspond w ith  th e  h indered  ro ta tio n  o f 
th e  second Cl a to m . R easons based  on energetics a re  given 
for re jecting  s tru c tu re s  w ith  4 -covalent O. F . J .  G.

A bsorption spectra of m etallic complex sa lts of 2 : 2 '-d i- 
pyridyl. IV. K . Y am asaki (B ull. Chem. Soc. Ja p a n , 1940, 
15, 4G1— 465; cf. A., 1940, I, 344).— A bsorp tion  curves 
(200— 700 m/j..) a re  recorded fo r [F eR 3]Cl2, [F eR 2(CN)2], 
[FeR (C N )4]I<2, and  [FeR ,]C i3 (R  =  2 ; 2 '-d ipy ridy l). <r for 
th e  ban d  — 295 m/i. is ap p rox . oc th e  no. of R  m ols. in  th e  
com plex. R eplacem ent of R  b y  CN causes a  progressive sh if t 
to w ards th e  v io le t. F . J .  G.

S tructural in terpreta tions of flavone spectra. S. Aronoff
(J. Org. Chem., 1940, 5, 561— 571).— The u ltra -v io le t spec trum  
of flavone show s tw o well-defined b an d s a t  3000 and  2500 A .  
(w ith a  fu rth e r b an d  a t  2000 A . ) .  C6I I 8 and  pyrone  show  m ax. 
a t  2000 an d  2500 a .  b u t an nela tion  of th e  tw o m ols. p roduces 
a  new  band . S u b s titu tio n  of P h  a t  C<2> does n o t sh if t basically  
an y  of th e  abso rp tio n  ban d s an d  th u s  does no t, per se, affect 
th e  nucleus. F lavanone  (I) show s tw o bands beyond 2000 a . ,  
one a t  2500 an d  a n o th e r a t  3200. D isrup tion  of th e  quinoidal 
s tru c tu re  of th e  pyrone  in  benzopyrone sh ifts  one of th e  ban d s 
to  th e  red, so th a t  th is  s tru c tu re  is n o t in itse lf responsib le 
fo r th e  tw o ban d s beyond 2000 A. Since o-hydroxybenzyl- 
acetophenonc has a n  ab so rp tio n  sp ec tru m  sim ilar to  th a t  of 
(I), even a  chrom one s tru c tu re  is n o t necessary  to  produce th e  
“ ch arac te ris tic  ” flavone spec trum . W h at ap p ears requ isite  
is O on th e  phenone to  com plete (e ither d irec tly  o r by  chelation) 
a  tw o-ringed sy s tem  or, m ore explicitly , to  give o- or ^ -reson­
ance («¡-resonance is negligible w ith  th e  large  bond d istances 
involved). In  m onoliydroxyflavones O H  a t  C(1.), Q,>, o r  Q 2.> 
causes a  sh if t of th e  3000 a .  ban d , th e  o rder (as given) being
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cc th e  leng th  of th e  conjugation chain. OH  a t  C(g> or C(S-) 
produces no sh ift, w hereas OH a t  C(3> c rea tes a  new  band 
beyond 2500 an d  3000 a . w ith o u t a lte rin g  th e  2500 a . band 
(3000 A. ban d  doubtfu l). 5- an d  6-H ydroxyflavone sh ift th e  
2500 A. baud , th e  form er also sh ifting  th e  3000 A. ban d . The 
connected  resonances a re  described. I t  is  concluded th a t  owing 
to  restric tio n  of th e  no rm al resonance o i th e  pyry lium  nucleus 
b y  keton ic  O, th e  ad d itio n al resonances caused  by  su b s titu ­
tions follow a  p a th  th ro u g h  th is  O resu ltin g  in a  red-sliift of 
one band. W here such resonances can n o t occur, c ith e r th e  
resonance is iden tical w ith  flavone o r a  tau to m erism  involving 
m uch  m ore energy predom inates. An exception is m ade w ith  
su b s titu tio n  of OH  a t  C(3) where, a lthough  a resonance form 
sim ilar to  7-OH ex ists , a  rearrangem en t to  a  ketonic  (I) occurs 
m o st read ily . Am ong polyhydroxyflavones, excep t where 
ad d itio n al resonance form s m ay  ex ist, th e  re su lta n t A of th e  
abso rp tio n  bands lie on th e  m ax. position  of each ban d  w ith  
regard  to  th e  su b s titu te d  OH. In  m o st cases, how ever, 
especially  those  involving O H  a t  C(4>, th ere  is a  large sh ift 
ind ica ting  th a t  th e  add itional resonance involves a  s till larger 
energy  abso rp tion . Since th e  chain  leng th  is g rea tes t th rough  
4 ', th e  sh ift is also  p ro p o rtio n a te ly  g rea te r w ith  com pounds of 
th is  derivative . T h is applies also to  (O H )3- and  (OH)4- 
su b s titu tio n s. H . W .

In ira -red  absorption o£ proteins in the  3 p.. region. XU.
A. M. Buswell, K. F . K rebs, an d  W . H . R odebush (J. Physical 
Chem., 1940, 44, 112G— 1137).— A bsorption  bands of 10 p ro ­
te in s and  11 re la ted  com pounds are  tab u la te d . All th e  
p ro te in s show  peaks a t  3-00, 3-22, a n d ~ 3 - 4  p., w h ils t salm ine 
show s ad d itio n a l abso rp tio n  a t  3’09 p.. A bsorption  a t  3-00 /t. 
is due to  a  single NH -O bond and  a t  3-22 ¡i. to  double N H -O  
bonds in a  ring-dim eride s tru c tu re  (two pep tid e  links bonded 
N H  to  O). T he band  due to  th e  la t te r  linking is re la tiv e ly  
s tro n g  for gela tin  and  p ep to n e  b u t  is m uch  less pronounced 
fo r n a tu ra l p ro te ins, especially  if th e  m ethod  of iso lating  th e  
p ro te in  has n o t been d rastic . I t  is suggested  th a t  in  n a tu ra l 
p ro te in s excess H 20  a tta ch e s  to  h a lf of th e  hydrophilic  groups, 
th u s  p reven ting  ring  form ation . D rastic  deh y d ratio n  
irreversib ly  rem oves th is  H aO and p e rm its  rin g  fo rm ation. 
A bsorp tion  a t  ~ 3 -4  ;t. is due to  C-H bonding, and th e  ad d i­
tio n a l ab so rp tio n  show n b y  salm ine is a ttr ib u te d  to  excess 
N H S. C. R . H .

R am an  spectra of esters of dicarboxylic acids. Osalyl 
chloride, ethyl and  m ethyl oxalates, ethyl m alonate, fum ara te , 
and m aleate, and oxalic acid. B. D. Saksena {Proc. In d ia n  
Acad. Set., 1940, 12, A, 416— 426).— R am an  sp ec tra  and  th e  
po larisa tio n  of th e  lines hav e  been inv estig a ted . All these  
com pounds possess free ro ta tio n  a round  th e  C-C linking and 
are  capable  of occurring  as cis- o r /ra«s-isom erides which, by  
v ir tu e  of d ifferent sy m m etry , ex h ib it different spectroscopic 
characteris tics . F requencies for H jC j0 4 an d  (COCl)2 and 
th e ir  po larisa tion  ch arac te ris tics  have been calc, on th e  trans 
m odel and  agree w ith  ascerta ined  d a ta . Mc:C20 4 show s 
s trik in g  changes in  passing  from  th e  solid to  th e  liqu id  s ta te .
T his is a ttr ib u te d  to  th e  tran sfo rm a tio n  from  - C < ^ ^ > R  to

c< 8OR. W . R . A.

Tribolum inescence of sugars. (Miss) F . G. W ick (J. Opt. 
Soc. Am er., 1940, 30, 302— 30G ; cf. A., 1937, I, 599).—  
Sucrose, m altose, an d  lactose  c ry sta ls  phosphoresce a f te r  
exposure to  a n  F e  sp a rk  a t  room  tem p . ; a t  liqu id  a ir  tem p , 
th is  phosphorescence an d  tribolum inescence a re  m uch m ore 
in tense . A ddition  to  th e  su g ar o f oils or dyes w hich a re  
excited  to  fluorescence by  th e  Fe sp a rk  also increases th e  
tribolum inescence in ten sity , an d  th e  in tensities o f trib o lu m in ­
escence an d  fluorescence a re  m ax. in  sim ilar tem p , ran g es; 
oils w hich increase th e  phosphorescence b u t  n o t  th e  fluor­
escence of th e  sugar have no effect. A m orphous carbo­
h y d ra te s  (including caram elised sucrose) are  phosphorescent, 
p a rticu la rly  a t  low tem p., b u t  n o t tribo lum inescen t. These 
experim ents confirm  th a t  tribolum inescence is p a r tly  duo to  
fluorescence excited  b y  an  e lectric  discharge caused by  
frac tu re  of th e  c rysta ls. T ribolum inescence w hich is in ­
creased in in te n sity  b y  fluorescent m ateria ls is also  produced 
in  sugars by  sudden cooling to  o r h ea tin g  from  liquid a ir  tem p . 
A t liqu id  a ir  tem p , ice is phosphorescen t and  trib o lu m in ­
escent, and th e  tribolum inescence in te n sity  is increased  by  
previous irrad ia tio n  With th e  F è  spark . " A. J .  E . W .

M echanism  of spark  discharge in  a ir a t atm ospheric pres­
sure. II . L. B . Loeb an d  J .  M. Meek ( / .  A p p l. Physics, 
1940, 11, 459— 474; cf. A., 1940, I, 276).— T here are  tw o 
possible m echanism s of sp a rk  discharge, th a t  due to  Tow nsend 
and  H olst, w hich holds for vals. of pS (p — p ressure, S =  sp a rk  
gap) from  <  m in. spark ing  po ten tia l up  to  ~ 100 , an d  th a t  
due to  Meek, based on positive-ion  space-charge s tream er 
form ation, w hich holds for vals. of pS  > 1 0 0 . An ap p rox . 
expression for th e  tip-field of th e  positive  space-charge in  th e  
stream er, if th e  s tream er is to  be  p ropagated , is w orked out, 
and  app lied  to  sp a rk  breakdow n a t  a tm . p ressure. R esu lts  
w orked o u t from  th e  th eo ry  give a  sm all dev ia tio n  from  
P asch en ’s law. T he eq uation  has been  te s te d  for H„ and 
o th e r gases w ith  sa tis fac to ry  resu lts . T he th eo ry  gives 
re su lts  dev ia ting  from  ex p erim en t a t  vals. of fiS w here 
stream er fo rm ation  ceases to  be possible, an d  th e  T ow nsend- 
H o ls t th eo ry  becom es applicable. T he effect of illum ination  
of th e  cathode  w ith  u ltra -v io le t lig h t on th e  sp a rk  po ten tia l 
is discussed, and  show n n o t  to  affect th e  s tre am er theory . 
T he conditions necessary  for s tream er an d  avalanche  p ropag­
a tio n  are  discussed. F o r long sparks, th e  M eek criterion  for 
spark ing  no  longer applies, b u t sparks progress by  avalanche  
advance an d  re trog rade  Stream ers. T he T ow nsend m echan­
ism  also does n o t app ly . T he m echanism  of th e  ligh tn ing  dis­
charge is d iscussed. A. J . M.

E lectrical conductivity. G. Calcagni (Separate, Genoa, 
1940, 56 pp .).— A th eo ry  of electrical conduction  in m etals 
an d  e lectro ly tes is proposed an d  discussed, in w hich th e  
occurrence of electrical phenom ena is a ttr ib u te d  to  th e  action  
of v arious form s of energy on th e  in tc ra t. and  in term ol. forces 
in m a tte r . O. J . W .

Form ulae for th e  n a tu ra l dispersion of som e organic liquids.
W . J . C. B eynon (Phil. M ag., 1941, [vii], 31, 1— 12).—T he 
dispersions of M eOH, E tO H , P r “OH, B u °O li, and  
C H .IC iTC H .-O H  over th e  rango 3000— 20,000 A. can  be 
represen ted  by  »* — 1 =  b„ +  £ A /(A : — Ar2) — &,A2/(A,2 — A8), 
where n  is th e  re frac tive  index  for w ave-length  A, an d  b0, br, 
b„ A,, an d  A, are consts. T he consts. A, a re  identified  w ith  
th e  ab so rp tion  bands of th e  substances in th e  v a p o u r s ta te  
in th e  ex trem e u ltra -v io le t region, and  A, is th e  w ave-leng th  
of th e  infra-red  ab so rp tion  ban d  a t  — 3-2 p. F rom  th e  consts. 
of these  form ula; and  those  of th e  corresponding m agneto ­
op tical d ispersion form ula; (A., 1938, I, 226) th e  val. of e/m  
for th e  re so n a to r responsible for th e  d ispersion is calc, as 
0-93 — 1T 4 x 10~17 e.m .u., th e  val. increasing  w ith  in ­
creasing  v an d  generally  w ith  increasing mol. w t. T he vals., 
however, a re  all <  th e  accep ted  vals. for th e  electron .

J . W . S.
Complex ro ta to ry  dispersion of optically active tetrahydro- 

furyl-2-carbinol. M. P. Balfe, M. Irw in , an d  J . K enyon 
(Nature, 1940, 146, 686).— T he d- and  /-ro ta to ry  form s of 
te trah y d ro fu ry l-2 -carbinol, o b ta ined  b y  c ry sta llisa tio n  of th e  
brucine sa lt  of its  H  p h th a la te , show com plex ro ta to ry  dis­
persion. T he carbinol from  th e  ( —)-JI p h th a la te  has <4?01 
-2 -2 3 ° , ai“ 38 -2 -3 0 ° , a$ 03 + 0-56°, a“ 32 +5-69°, and 
+ 28-4° (/ =  1). T he sp. ro ta tio n s  a t  increasing  d ilu tions in 
H jO  give a  fam ily  of curves of w hich th e  inflexions, m ax., 
an d  reversals of sign are displaced tow ards th e  u ltra -v io le t as 
d ilu tion  increases. A sim ilar fam ily  of curves is given b y  5%  
so lu tions in a lipha tic  alcohols, th e  ch arac te ris tic  featu res of 
th e  curves being m oved tow ards th e  longer AA as th e  m ol. w t. 
o f th e  so lven t is increased . In  d ioxan, th e  sp. ro ta to ry  
power in  th e  v isible sp ec tru m  is p rac tica lly  in d ependen t of 
concn. L. S. T .

S tructure of hydrides of boron. I I I . S tructure  and pro­
perties of am m oniates of boron hydrides. L. E . Agronom ov 
( / .  Gen. Chem. R uss., 1940, 10, 1120— 1140; cf. A., 1939, I, 
599) .^ -S tru c tu ra l an d  e lectronic form ula: based on th e  tc r- 
valency  of B  are  p roposed. R . T.

Energy of aliphatic  carbon linkings. E . C. B aughan  arid 
M. Po lany i (Nature, 1940, 146, 685).— L inking  energies for 
C-I, C-Br, C-H, C-Me, an d  C-OH in  various a lkyl com pounds 
arc  tab u la te d  an d  discussed. L. S. T.

N orm al vibrations of m olecules of the  tetram ethy lm ethane  
type. S. Silver (J . Chem. Physics, 1940, 8 , 919— 933).— F or 
fixed o rien ta tio n s of th e  Me groups, th e re  a re  tw o configur­
a tio n s (eclipsed a n d  staggered , respectively) in w hich th e  m ol. 
as a  w hole possesses th e  T d sy m m etry  group. T he group- 
th eo ry  analysis has been applied  to  th e  eclipsed form  and , by
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m eans of R edlich’s theorem , th e  sy m m etry  co-ord inates are  
derived. U sing a  sim ple valency  p o ten tia l, th e  secular 
equations for th e  to ta lly  sy m m etrica l a n d  doubly  degenerate 
m odes have  been developed. A ssum ing th e  force consts. of 
th e  Me groups to  be th e  sam e as in  C2H 0, th e  frequencies calc, 
fo r CMe4, SiMe4, an d  NM e4* a re  in accord w ith  those  observed 
in th e  R am an  sp ec tra . J .  W . S.

D iam agnetic anisotropy and electronic stru c tu re  of arom atic 
molecules. H . B rooks ( / .  Chcin. Physics, 1940, 8, 939— 
949).— A niso tropy  is trea te d  from  th e  v iew point of th e  H e itle r-  
L o n d o n -P au lin g -S la te r  ap p rox im ation  b y  inclusion of ionic 
te rm s in  th e  secu lar equation . C orrelation  effects ten d  to  
reduce th e  d iam agnetic  suscep tib ility , th e  effect being  re l­
a tiv e ly  g rea te r in  com plex m ols. th a n  in  C8H 6. T he co n tri­
b u tio n  of h igher o rder p e rm u ta tio n  in teg rals is negligible. 
T he v a ria tio n  of th e  an iso tro p y  of C6H„ th ro u g h  in term ed iate  
s tages of approx im ation  is discussed b y  m eans of a  m ore 
ex ac t m odel. J .  W . S.

C onjugated system s and “  resonance.”  A. B uraw oy (Chem. 
and In d .,  1940, 594— 596).— Vais, of th e  h e a ts  of com bustion  
an d  h ydrogenation  for a  no. of p a irs  of isom eric org. com ­
pounds show  th a t  th ese  consts. afford no  conclusive evidence 
fo r th e  occurrence of resonance in  co n jugated  system s. 
Shorten ing  of th e  C -C  linking an d  red uction  of th e  linking 
en erg y  b y  a d jacen t m u ltip le  linkings is n o t confined to  such 
sy s tem s; these  effects, w hich show  an  approx . parallelism , 
depend on th e  general a rran g em en t of linkings in  th e  mol. 
and  are n o t due to  con jugation . T he expected  leng then ing  
of m ultip le  linkings b y  resonance is n o t observed. E vidence 
for resonance in con jugated  system s based on link ing  energies 
an d  in te ra t. d istances is therefore  invalid . A. J .  E . W .

L ight absorption, resonance, and electron isom erism . A.
B uraw oy (Chem. and In d ., 1940, 855— 861; cf. preceding 
a b s tra c t) .— A review  an d  discussion, largely  of th e  a u th o r’s 
w ork, in w hich abso rp tio n  d a ta  for org. com pounds con ta in ing  
con jugated  linkings a re  show n to  be  inco n sis ten t w ith  th e  
view  th a t  such com pounds arc  resonance hybrid s, b u t  con­
s is te n t w ith  th e  ex is tence of electron  isom eric m ols. in 
equilibrium . A. J .  E . W .

M odern developm ent of the  concept of co-ordination. II . 
C onstitution of C103'  ion. G. B . B onino (Gazzella, 1940, 70, 
217— 227; cf. A., 1940, I ,  19S).— T he C103' ion co n ta in s an  
excited  Cl a to m  of th e  3s23£33d4s o r 3s23p*3d2 ty pe, an d  has 
a  p y ram id al sy m m etry , Civ. T h is is su p p o rted  by  R am an 
an d  in fra-red  d a ta . O. J .  W .

Field dependence of the  in trinsic  dom ain m agnetisation  of a 
ferrom agnet. T . H olste in  an d  H . P rim akoff (Physical Rev., 
1940, [ii], 58, 1098— 1113).— M athem atical. T he basis of 
th e  tre a tm e n t is th e  exchange in te rac tio n  m odel am plified by  
exp lic it consideration  o f th e  d ipo le-d ipo le  in te rac tio n  betw een 
th e  a t.  m agnets. A t room  tem p , and  for fields of ~ 4 0 0 0  
gauss th e  vol. su scep tib ility  is ~ 1 0 -4. R esu lts  a re  in  sa tis­
fac to ry  ag reem en t w ith  experim ent. N . M. B.

Benzene fo rm ula—“  resonance and m esom erism .”  A. G.
B yard  [Chem. and In d .,  1940, 593— 594).— G raphical m ethods 
of rep resen tin g  th e  C a to m  and  th e  C„H0 mol. a re  discussed.

A. J . E . W .
Coupling of molecules in  liquids. A. Pielcara (Acta phys. 

polon., 1937, C, 130— 143; Chem. Zentr., 1938, ii, 3657; cf. 
A., 1938, I ,  178).— Two ty p es  of coupling force a re  d is tin ­
guished : (a) D ebye forces betw een neighbouring  mols. in 
o rdered a rra n g e m e n t; (b) association  forces betw een  mols. 
s itu a ted  fo rtu ito u s ly  in close p rox im ity . In  liquids hav ing  
sim ilar p o larisa tion  p rop erties  to  P h N 0 2 ty p e  (6) forces are 
of p red o m in an t im portance . T he proposed  coupling m echan­
ism  p ro h ib its  a  sh a rp  d is tin c tio n  betw een  associated  and  n o n ­
associated  liquids. Calc. vals. of th e  reduction  facto r, R , a re  
in  accord  w ith  po larisa tion  d a ta  for alcohols, « -C ,H 14-P h N O a 
m ix tu res , an d  so lu tions o f f a t ty  acids in  « -C ,H l4.

A. J .  E . W .
M olecular forces involved in  surface fo rm ation. I . Surface 

energies of pure liquids. J . \V. B elton  an d  M. G. E vans 
(Trans. Faraday Soc., 1941, 37, 1— 16).— P a rtit io n  functions 
of th e  liquid , surface, an d  v ap o u r phases of a  p u re  sub stan ce  
are  used  to  ca lcu la te  th e  surface  free energy  (y), h e a t of vap o r­
isa tio n  (L ), an d  v .p . of th e  liquid . A q u asi-la ttice  s tru c tu re  is 
a ssum ed  fo r th e  liquid, an d  th e  p o ten tia l energy  change on 
m oving a  m ol. from  th e  bu lk  to  th e  surface  is calc, for b o th  
cubical a n d  hexagonal close-packing. F o r  H e, Ne, A, H 2, 0 2,

N a, Cls, an d  CO th e  calc, and  observed vals. of y  a n d  of i ts  
tem p , coeff. agree well, as do also, a p a r t  from  0 2 a n d  Cl2, th e  
corresponding vals. o f L .  Calc. v .p . a re  o f th e  r ig h t o rder of 
m agn itude. F . L . U.

III.—CRYSTAL STRUCTURE.
Classical and  q uan tum  reflexions of X -rays in crystals.

(Sir) C. V. R am an  an d  P . N ilak an tam  (Nature, 1940, 146, 
686).— A rep ly  to  criticism  (cf. A., 1940, I, 348, 375).

L . S. T.
Modified reflexions of Cu Ka X -rays from  rock-salt. G. E . M.

Jau n cey  an d  O. J .  B a ltzer (Physical Rev., 1940, [ii], 58, 1116 : 
cf. R am an , A ., 1940, I , 431).— P h o to g rap h s tak e n  w hen a  
na rro w  p rim a ry  beam  fell a t  va rio u s vals. of th e  g lancing  
angle i on th e  (100) face of a  th ic k  c ry s ta l show ed B ragg  or B  
sp o ts  an d  L aue or L  sp o ts. A B  sp o t ligh ts u p  o n ly  fo r a  
ce rta in  val. o f i, w hereas w hen i is changed by  A th e  L  sp o ts  
in  th e  eq u ato ria l p lan e  m ove b y  2A. An L M  sp o t o r a  B M  
sp o t is produced  b y  reflexion from  th e  hkl p lanes. As an  
L h,ll0 sp o t is m ade to  approach  a  B ao sp o t a  m odified sp o t 
ap p ears if  h', k ' =  h, k . T he m odified sp o t is therefo re  asso ­
cia ted  w ith  B u , an d  designated  b y  R esu lts  a re  d is­
cussed in  re la tio n  to  availab le  formulas (cf. Z achariasen , A., 
1940, I, 285). N. M. B.

Graphical m ethod for selecting su itable targe ts for precision 
determ ination  of cubic lattice  constants and  fo r solving cubic 
powder constants. L. A. C arapella  (J . A p p l. Physics, 1940, 
11, 510— 514).— C harts connecting  th e  la ttic e  p a ram ete r a0, 
A of rad ia tio n , an d  diffraction  ang le  0 of cubic la ttic es  a re  
given. B y  th e ir  use a 0 m ay  be d e te rm ined  d irec tly  from  6 
to  w ith in  1% , and , in p a rticu la r , su itab le  AA for accu ra te  
d e te rm in a tio n  of an  ap p rox . know n a0 m ay  be selected.

O. D. S.
M echanical and  X -ray  m easurem ent of th e  torsional m odulus 

of iron . R . G locker an d  O. S chaaber (Ergebn. tech. Rontgenk., 
1938, 6 , 34— 42 ; Chem. Zentr., 1938, ii, 3656).— M easurem ents 
on a  too l s teel (C 0-6% ) w ith  a  y ield  p o in t of 35 kg. p e r sq. m m. 
are  described. T he X -ra y  an d  m echanical m ethods give 
8 3 0 0 ¿ 2 5 0  an d  8 1 4 0 ± 3 0  kg. p e r sq. m m ., respectively , as 
th e  to rsional m odulus. T he concordance of th e  tw o  vals. 
show s th a t  m echanical e la s tic ity  consts. a re  valid  fo r X -ray  
m easu rem en ts of tw o-dim ensional stresses. A. J .  E . W .

Bending and  m osaic of single-crystals in  th e  w ide-angle 
[X-ray] diagram . H . Seem ann (Ergebn. lech. Rontgenk., 1938, 
6, 186— 209; Chem. Zentr., 1938, ii, 3656).— A review  of th e  
use a n d  ad v an tag es o f w ide-angle d iagram s fo r th e  s tu d y  of 
la ttic e  defects in  c ry sta ls. A. J .  E . W .

Crystal stru c tu res  of som e heterocyclic organic com pounds 
of analogous constitu tion . I .  T h ian th ren  and  selan th ren . 
R . G. W ood a n d  J .  E . C rackston . n .  P henth iazine , phenox- 
th ion ine, phenoxselenine, and  phenoxtellurine. R . G. W ood,
C. H . McCale, a n d  G. W illiam s (Phil. M ag., 1941, [vii], 31, 
62— 70, 71— 80).— I. C rysta llographic  a n d  X -ra y  m easure­
m en ts  in d ica te  th a t  th ia n th re n  an d  se len an th ren  c rystallise  
from  COMea in  m onoclinic ho lohedra , w ith  a  14-4 an d  14-5, 
b 6 1 1  an d  6-24, c 11-9 an d  12-1 a . , an d  p  110° 0 ' an d  110° 20', 
respectively , th e  u n it  cell in each case co n ta in ing  4 m ols. T he 
space-group is P 2 4/a  (C.^*). T he o p tica l p rop erties  of th e  
c ry s ta ls  a re  recorded and possib le s tru c tu re s  o f th e  m ols a re  
discussed.

I I .  C rysta llographic  an d  X -ra y  m easurem ents in d ica te  th a t  
phen th iazine , phenoxth ion ine, phenoxselenine, an d  phenox­
te llu rine  crysta llise  from  E tO H  in  an  o rth o rhom bic  form , 
w ith  a 5-91, 5-94, 5-93, an d  5-97, b 7-90, 7-76, 7-85, an d  8-15, 
an d  c 21-0, 20-5, 20-5, an d  20’5 a .,  respec tive ly , th e  u n it cell 
in each  case co n ta in ing  4 m ols. D efin ite  conclusions con­
cern ing  th e  space-groups could n o t  be  d raw n. T he op tical 
p rop erties  o f th e  c ry s ta ls  a re  recorded and  th e  possib le s tru c ­
tu re s  of th e  m ols. a re  discussed. J .  W . S.

E lectric  fields in  vibrating polar crystals. R . H . L y d d an e , 
K . F . H erzfeld , an d  R . G. Sachs (Physical Rev., 1940, [ii], 58. 
1008— 1009).— M athem atical. T he po larisa tio n  P, asso­
cia ted  w ith  th e  d isp lacem ents of th e  ions in  a  v ib ra tin g  
cry sta l, causes e lectric  forces F  g iving rise to  a n  e lectric  field 
E  an d  a n  e lectric  d isp lacem ent D. I f  th e  v ib ra tio n a l A is 
sh o rt com pared w ith  th e  size of th e  c ry s ta l, b u t  long com ­
pared  w ith  th e  la ttic e  d istance, th e n  fo r long itud inal d isp lace­
m en t, E  =  —4wP an d  D =  0 (cf. A., 1939, I, 63). Calcul-
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a tions confirm  th a t ,  fo r tran sv erse  v ib rations, E  =  0 and 
D mi 4wP (cf. F röhlich , ibid., 554). These form ula: lead to  
th e  L o ren tz-L o ren z  force fo r b o th  ty p es  of v ib ra tio n ; i.e., 
F  =  E  +  (4tt/3)P. N . M. B.

R o tato ry  power o£ nickel su lphate  a t  low tem peratures. P .
R udnick , F . G. Slack, and  J . O ’Connor (Physical Rev., 1940, 
[ii], 58, 1003).— V isual m easurem ents rep o rted  fo r cryst. 
a -N iS 0 4,6H 20  a t  AA 4358, 5461, and  5780 a t  liquid a ir  tem p, 
agree w ith  p revious pho tograph ic  m easurem ents (cf. A., 1940, 
I ,  350), an d  are  com pared w ith  corresponding room  tem p, 
d a ta  (cf. A., 1938, I, 563). N a tu ra l ro ta tio n s a re  displaced 
in  th e  negative  (abnorm al) d irection  a t  low tem p . T he 
m agnetic  ro ta tio n s, a lth o u g h  in  th e  positive  (diam agnetic) 
direction , a re  increased a t  low tem p . T he V erdet const, a t  
5461 A. is rep resen ted  b y  V  =  0-018 -+- 2-3 ¡T. N . M. B.

Torsional frequencies oi crystal specim ens. W . F . B row n, 
ju n . (P hysical Rev., 1940, [ii], 58, 998— 1001).— T he in te r­
p re ta tio n  of tw istin g  an d  bending  of cylindrical specim ens 
un d e r a  harm onica lly  v a ry in g  tw istin g  m om ent is exam ined 
an d  re su lts  a re  applied  to  availab le  experim ental d a ta  (cf. 
Siegel, A., 1940, I , 250). N . M. B.

IV .-P H Y S IC A L PROPERTIES O F  PURE SUBSTANCES.
Change of electric conductivity of w ater in  supersonic field.

S. S. T um ansk i and  M. S. Scliulm an (Kolloid. Shurn ., 1939, 5, 
961— 964).— Supersonic field produced  by  a  p iezo-quartz  
increases th e  co n d u ctiv ity  of H 20  a t  20°, e.g., by  3 x  10r* 
ohm *1 cm .-1  w ith in  15 m in. W hen C 0 2 passes over 11,0 th is  
increase m ay  be 4 X 10_£i. T he effect of th e  field is due to  
ad d itio n a l d isso lu tion  of C 0 2 from  th e  a ir. J . J . B.

M agnetic properties of th e  iron  group anhydrous chlorides 
a t  low tem peratu res. I. E xperim ental. C. S ta rr, F . B itte r, 
an d  A. R . K aufm ann . n .  Theoretical. C. S ta r r  (Physical 
Rev., 1940, [ii], 58, 977— 983, 984— 992).— I. T he suscep ti­
b ility  x  of th e  an h y d . chlorides of Fe, Ni, Co, Mn, Cr, V, Ti, 
an d  Cu was stu d ied  as a  function  of field s tre n g th  up  to  32,000 
gauss an d  of tem p , down to  13-9° K . N one of th e  com pounds 
show ed an y  dependence of x on field s tre n g th  a t  tem p . >  63° K. 
NiCl2, CoCl,, FeCl2l an d  CrCl3, w hich have positive  Curie 
tem p , a t  room  tem p ., show  a  field s tre n g th  dependence of x 
a t  13-9° an d  20-4° K. T he first th ree  have  an  S -type  m agnetis­
a tio n  curve ch aracterised  b y  a  sm all in itia l x  w hich decreases 
w ith  falling tem p ., followed by  a  v e ry  large x  an d  even tual 
approach  to  sa tu ra tio n , b o th  increasing w ith  falling tem p . 
CrCl, (Curie p o in t 16-8“ K.) show s a  field dependence of x  
above an d  below  th is  tem p ., an d  a  large  in itia l x  increasing 
w ith  falling tem p . T h e  x  of m an y  of th e  com pounds reaches 
a  m ax. a t  tem p, w hich do n o t  ap p ea r to  be co rre la ted  w ith  
field dependence, b u t  these  tem p , correspond w ith  th e  tem p , 
o f know n sp. h e a t  anom alies.

I I .  T he p red ic tions of pa ram ag n e tic  th eo ry  are  com pared 
w ith  th e  room  tem p, re su lts  an d  an  a tte m p t is m ade to  
exp lain  d ep artu res  from  th eo ry  in te rm s of th e  c ry s t. field. 
T he low -tem p. anom alies requ ire  a  th eo ry  of m etam agnetism . 
I t  is assum ed th a t  a t  tem p , below th e  Curie p o in t neighbouring 
a tom s b ehave  as groups, w hich a re  sp on taneously  form ed a t  
th e  Curie po in t. T he a t.  m agnetic  m om ents w ith in  each 
group  are  assum ed to  b e  e ith e r paralle l o r an tip a ra lle l to  each 
o th er, the  la t te r  a rran g em en t hav in g  th e  low est energy. The 
resu ltin g  th eo ry  sa tis fac to rily  explains th e  behav iour o f th e  
m etam agnetic  chlorides (CrCl3, FeCl2, CoCU, an d  NiCl2), and  
q u a lita tiv e ly  exp lains th e  behaviour of th e  o th e r  chlorides.

N . M. B.
Effect of tem pera tu re  on th e  u ltrasonic velocity in  liquids.

V. S ury ap rak asam  (Proc. In d ia n  Acad. Sci., 1940, 12, A, 
341— 349).— U ltrason ic  velocities (v) an d  ad iab a tic  com ­
p ressib ilities hav e  been m easured th ro u g h o u t th e  tem p, range 
30— 120° for C ,H „  PrPOH, CC14, CH2Ph-O Ac PhCl, P h B r, o- 
and  »i-C jH jM G 'N O j, COPhMe, and  cyc/o-hexaneand -hexanone. 
F o r a ll these  substances v dim inishes w ith  tem p , a t  app rox .
3— 5 m. p e r sec. p e r  degree. T he ra te  of decrease in  v for 
o- >  m-CeH 4M e-N 02, an d  for PhCl >  P h B r. C ,H , shows th e  
g rea tes t ra te  o f fall and Pr^O H  exhib its  a  p o in t of inflexion a t  
~ 5 5 ° .  T he re su lts  agree w ith  ex is ting  d a ta . W . R . A.

D iam agnetism  of phosphorus. S. R . R ao and  S. A ravam u- 
d ach ari (Proc. In d ia n  Acad. Sci., 1940, 12, A, 361— 366).—  
E m ploying  th e  Gouy m ethod  x  ( X 10~5) for w hite  P  is -0 -8 4 0 , 
a n d  fo r CS2 —0-538. 25 so lu tions of P 4 in CS2 (%  com ­

position  > 2 5 % ) have  been exam ined. O bserved x *s >  
calc, x for a ll solutions. T his m ay  be due  to  (a) solid w h ite  
P  con tain ing  com plexes h igher th a n  P 4 w hich b reak  down to  
P 4 on dissolution, o r (6) th e  te trah e d ra l m ol. of solid P  n o t 
being com plete ly  non-po lar an d  th u s  possessing in term ol. 
in te rac tio n  forces w hich cease to  function  on  d issolution . 
A lte rn a tiv e  (6) is p referred . W . R . A.

L ow -tem perature gaseous h ea t capacities of certa in  C3 
hydrocarbons. G. B. K istiakow sky, J . R. Lacher, an d  W . W . 
R ansom  (J . Chem. Physics, 1940, 8 , 970— 977 ; cf. A., 1939, I, 
.362).— T he th erm al conductiv ities of CH,:CICH2, CH .'CH M e, 
CH.CMe, an d  cyclopropane have  been m easured  a t  low 
pressures a n d  a t  150— 340° K. b y  th e  m ethod  described 
prev iously  (A., 1938, I , 184). T he h e a t capacities deduced 
from  these  m easurem ents a rc  com pared w ith  those d e te r­
m ined b y  o th e r m ethods, an d  su p p o rt th e  b rack e tin g  m ethod  
of determ in ing  these  vals. T he h ea ts  of reac tion  of H s w ith 
C2H j, C2H 4, an d  C H 2X H M e a t  0° k . an d  th e  non-v ib ra tin g  
s ta te , calc, from  m easurem ents a t  h igher tem p ., show  th e  
sam e regu larities as th e  experim ental vals. for 355° K., ind ic­
a tin g  th a t  th e  dependence of th e  h e a t change of a  reac tion  
on o th e r groups p re sen t in  th e  mol. is a  fun d am en ta l p h e ­
nom enon, due to  a  change in  th e  bonding s tre n g th  w ith in  th e  
mol. J . W . S.

H eat capacities of som e organic com pounds contain ing 
nitrogen, and  th e  atom ic h ea t of n itrogen. S. S a to h  an d  T. 
Sogabe (B ull. In st. P hys. Chem. Res. Ja pan , 1940, 19, 1348—  
1352).— T herm al d a ta  for org. com pounds differing in m ol. 
fo rm ula  b y  N H 3, C2H 2, and  C H 2N 2 a re  review ed, an d  th e  h e a t 
capacities of th ese  mols. are  ob ta ined . U sing  th e  know n 
m ean a t.  h e a ts  of C an d  H , th a t  of N can  be found. T he a t. 
h e a t o f N  is u su a lly  low er in a lip h a tic  com pounds th a n  in  
arom atic . T he average val. is 4-46. A. J .  M.

Gaseous h ea t capacity and  restric ted  in te rn al ro ta tion  of 
diborane. F . S t i t t  (J. Chem. Physics, 1940, 8 , 981— 986).-—- 
U sing th e  low -tem p. thern ia l-co n d u ctiv ity  m ethod  (A., 1938, 
I, 184; 1939,1 ,362) w ith  C2H 2, C.2H 4, a n d  C2H 0 a s  com parison 
gases, th e  h e a t cap ac ity  of gaseous B 2H„ has been m easured  
a t  95— 324° K. T he val. a t  95° K. (C, =  6 -35±0-20  g.-cal. 
pe r g.-m ol. per degree) ind ica tes th a t  in te rn a l ro ta tio n  in  th e  
B jH „ mol. is re stric ted  by  a  p o ten tia l barrie r, th e  h e ig h t of 
w hich is p ro b ab ly  4000— 6000 g.-cal. p e r g.-m ol. if th e  b a rrie r 
is assum ed to  be a  sinusoidal function  of th e  angle of in te rn a l 
ro ta tio n . ' J .  W . S.

Critical constan ts and  van der W aals’ equation. G. N.
Copley (Chem. and In d .,  1941, 48).— M ethods o f calcu la ting  
v a n  de r W aals’ const, b a re  discussed. I f  v an  de r W aa ls’ 
eq u atio n  is valid  a t  th e  c rit. p o in t, R T c/p 0vc +  8pQvQjR T s — 
k  =  5-67. D a ta  fo r 31 su bstances give a  m ean k va l. of 
5-85, and  show  th a t  k  is  m ore n early  const, th a n  R T c/p cvr.

A. J .  E . W .
Compressibility of am m onia  a t h igh  tem pera tu res and 

pressures. J .  S. K asarnovsk i (Acta Physiocochim. U .R .S .S .,  
1940, 12, 513— 522).— P - V  vals. a re  g iven for 25° in te rv a ls  
from  200° to  300° and  for p ressures 100— 1629 a tm . T he 
vals. a re  co rrec t to  0-5% . F . L. U.

Influence of h igh-frequency electric field on the velocity of 
crystallisation of undercooled salol. R . J . B erlaga and  K . K. 
D em idov (Acta Physicochim . U .R .S .S .,  1940, 12, 609— 616).— 
In  an  a lte rn a tin g  electric  field of frequency  3-5— 9 X 10’ 
cycles p e r sec. th e  lin ea r c rysta llisa tio n  ve loc ity  of salol a t  
room  tem p , is reduced  to  an  e x te n t corresponding w ith  a 
rise  of tem p , of 6— 7°, w h ilst th e  m ax . rise  produced  b y  th e  
field u n d e r th e  sam e conditions in  solid or liqu id  salol w as 
2-5°. F . L . U.

G row th conditions for single an d  optically m osaic crystals 
of zinc. C. A. C innam on an d  A. B . M artin  (J . A p p l. Physics, 
1940, 11, 487— 490).— T he conditions of g row th of single 
c ry s ta ls  of Zn (99-99+  %) h av e  been stud ied  b y  a  modified 
K ap itza  m ethod . T he ra tio  of tem p , g rad ien t across th e  
in te rfac ia l b o u n d a ry  betw een liqu id  an d  solid phases to  th e  
ra te  of g row th  of th e  c ry sta l m u st b e  m ain tained  w ith in  an  
op tim um  range  of vals. w hich  depends on  th e  angle of o rien t­
a tio n . C rysta ls of h igh  o rien ta tio n  can  be  grown over a  
m uch  g rea te r range  of vals. of th e  above ra tio  th a n  those  of 
low er o rien tation , a n d  op tica lly  m osaic c ry sta ls  show  no 
p referred  region of g row th . A. J .  M.

Viscosities of several com m on gases betw een 90° K. and  
room  tem pera tu re. H . L . Jo h n s to n e  a n d  K . E . McCloskey
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( / .  P hysical Chein., 19-10, 44, 1038— 1058).— U sing th e  oscillat- 
ing-disc m ethod th e  ij (relative to  a ir  a t  296-1° K.)  of H ,, 
air, O ,, NO, N 20 , CO,, and  CH., have  been de term ined  and  
are  recorded a t  ~ 10-^-15° in te rvals . T he results , w hich a re  
believed accu ra te  to  0-3%  a t  300° K. and  to  0-7— 0-8%  a t  
th e  low er tem p ., generally  agree w ith  p rev iously  published 
d a ta , b u t  th e  p re sen t vals. a rc  consisten tly  >  those  of S u th e r­
lan d  an d  M aass (cf. A., 1932, 685) w ho used a  som ew hat 
sim ilar a p p ara tu s . In accu ra te  tem p , m easurem ent in  th e  
earlier experim ents is suggested as a cause of th e  observed 
differences. C. R . H .

V .-S 0 L U T I0 N S  A N D  M IXTURES (INCLUDING 
C O LLO ID S ).

Properties of hydrogen m ixtures. A. W . B ru n o t {Trans. 
Am er. Soc. Mech. Eng., 19-10, 62, 613— 619).— T he p roperties 
(d, sp. hea t, t), an d  th erm al conductiv ity ) of b in a ry  m ix tu res 
of H j w ith  sm all am o u n ts  of a ir, N„, or CO, a re  sum m arised .

R . B . C.
Proposed standard isation  oi osm otic pressure as a  term .

W . H . H all (Science, 1940, 92, 334).— Suggestions concerning 
th e  defin ition  of osm otic p ressu re  are  m ade. L . S. T.

D eterm ination  of th e  vapour pressure of aqueous solutions.
Z. P . Tscheschcva an d  K . N . Oseledko (Kolloid. Shurn., 1939, 
5, 875— 882).— T hrough  th e  s to p p e r of a  flask a  N i te s t- tu b e  
is inserted . T he flask con tains th e  aq. solution, an d  th e  te s t-  
tu b e  E tjO  and  a  therm om eter. E t , 0  evaporates, and  th e  
tem p , a t  w hich dew  ap p ears on th e  tu b e  is read . T he resu lts  
a re  co n sisten t w ith in  0-03 m m . H g. W ith in  th is  lim it th e  
v .p . o f m ol. solutions of NaCl, KC1, CaCl,, B aC l,, and m annito l 
agree w ith  o lder d a ta . T he v.p . of lM-sticrose a t  25° is 
23-27— 23-29 m m. H g, show ing th a t  sucrose b inds 6— 8 
m ols. of H 20 .  0-7%  of s ta rch  does n o t  affect th e  v .p . of
sa lt  o r m ann ito l solu tions. J .  J .  B.

“  R e-form ation  ”  process in  th e  study of changes of sta te  
in  m etals [alloys]. H . A uer an d  H . Schrader (A nn . P h ysik , 
1940, [v], 37, 137— 154).— A d eta iled  discussion of th e  
physical basis of m ethods involving h e a t- tre a tm en t of alloys 
du ring  th e  progress of changes of s ta te . T he conditions 
necessary  fo r a  reversa l of th e  d irec tion  of a  change b y  in ­
crease of tem p , arc  ou tlined , and  th e  fo rm ation, tem p, 
hysteresis, u n ifo rm ity  of a t. forces, and  th erm al energy 
re la tionsh ips of tran s itio n a l s ta te s  a re  discussed. D eductions 
concerning th e  execu tion  of "  re-fo rm ation  analyses ”  find 
com plete  confirm ation  in d a ta  fo r A l-C u alloys o b tained  by  
m agnetic  suscep tib ility  m easurem ents. A . J .  E . W .

A"-Ray analysis of go ld-alum in ium  alloys. O. E . U llner 
(A r/iiv  K em i, M in ., Geol., 1940, 14, A, No. 3, 20 p p .;  cf. 
Coflinberry ct al., A., 1938, I , 132).— A '-R ay analysis of th e  
Au—Al system  b y  th e  pow der m ethod  shows th e  existence of 
6 in te rm ed ia te  phases below 500°. T he a-phase is a  solid 
so lu tion  of Al in Au, th e  sa tu ra tio n  lim it a t  500° being approx. 
12-4 a t.-%  of Al. T he phase  re ta in s  th e  face-centred  cubic 
la ttic e  of Au. T he first in te rm ed ia te  phase, Au^Al (the  
V -phase of H ey cock an d  Neville), ex ists only o ver a  narrow  
range, and  is ob tained  p u re  only in  alloys w hich  have  been 
m elted , allowed to  cool to  400— 500°, an d  th en  quenched. 
T he la ttic e  is sim ple cubic, p a ram ete r 6-902 A. a t  510°; u n it 
cell con tains 20 a tom s. T he co-ordination  no. of th e  Al a to m  
is 6. T h e  A '-ray  pho to g rap h  is v e ry  sim ilar to  th a t  obtained 
fo r /3-Mn, b u t th e  s tru c tu re  of Au4Al is n o t com plete ly  iden tica l 
w ith  th a t  of /3-Mn. A 8-phase, of w hich th e  e x ac t com position 
could n o t  be  determ ined , w as also d e tected . T he D-, E -, 
an d  A '-phases of H eycock and  Neville could n o t be ob tained  
p u re , an d  ex is t on ly  over narrow  ranges. T he form ula: 
assigned to  th em  (Au,A12 o r A u sA l„ A u,A l, an d  AuAl, 
respectively) b y  H eycock  and  Neville a re  p ro b ab ly  correct.

A. J .  M.
A lum in ium -m agnesium  alloys.— See B., 1941, I, 75 .
C onstitution of th e  m agnesium -rich  alloys in  the  system s 

m agnesium -lead , m ag n esiu m -tin , m agnesium -germ anium , 
and m agnesium -silicon. G. V. R ay n o r (J. In st. M etals, 1940, 
66, 403— 426).— T he system s hav e  been exam ined b y  th erm al, 
m icrographic, and  A '-rav m ethods from  th e  Mg end u p  to  
th e  eu tectic . T he so lub ility  of P b  in Mg falls from  7-75 a t.-%  
a t  th e  eu tectic  tem p . (465°) to  5-2 a t  400°, 2-3 a t  300°, and
0-5 a t .-%  a t  200°, and  th a t  of Sn in  Mg from  3-35 a t.-%  a t 
th e  eu tectic  tem p . (560-6°) to  < 0 -2  a t.-%  a t  250°. Mg

dissolves ~ 0 -0 0 3  a t .-%  of Ge an d  Si a t  600° b u t  b o th  theso 
e lem ents a re  p ractica lly  insol. in  Mg a t  room  tem p . The 
eu tectic  p o in ts of these  system s a r c :  P b  19-0 a t.-% , 465°; 
Sn 10-7 a t.-% , 560-6°; Ge 1-15 a t.-% , 634-7°; Si 1-16 a t.-% , 
6 3 7 - 6 ° .T he liqu idus curves for th e  four system s form  a  clear 
valency g ro u p ; o th e r regu larities betw een th e  system s are  
p o in ted  ou t. A. R . P .

N eutron studies of order in  iron -n ickel alloys. F . C. N ix,
H . G. B eyer, an d  J .  R . D unn ing  (Physical Rev., 1940, [ii], 58, 
1031— 1034; cf. W h itak er, A., 1939, I , 396; 1940, I, 307).—  
T he difference in n eu tro n  transm ission  betw een fully  annealed  
an d  quenched alloys p lo tted  aga in st N i c o n ten t show s a 
broad  p eak  n e a r N ijF e  an d  falls to  vanish ing ly  sm all vals. 
n e a r 35 a t .-%  of N i an d  p u re  Ni. T he h igher is th e  degree of 
o rder th e  g rea te r is th e  transm ission . S u b s titu tio n  of 2-3 
a t .-%  of Mo or 4-1 a t.-%  of Cr fo r F e  in  th e  annealed  7S 
a t.-%  F e -N i a lloy  causes a  re la tiv e  transm ission  decrease of 
15-6 and  21-2% , respectively . Cold-working (known to  
produce disorder) of a n  annealed  75 a t.-%  N i alloy  causes a 
decrease of 20-6%  in  n eu tro n  transm ission . R esu lts d e ­
m o n stra te  th e  use of n eu tro n  techn ique  in stu d y in g  o rder in 
th e  solid s ta te . N . M. B.

R egular solutions of gases in  liquids. M. G onikberg (Acta 
Physicochim . U .R .S .S .,  1940, 12, 489— 500).— H ild eb ran d 's  
eq u ation  (cf. A., 1935, 818) is app lied  to  th e  calcu la tion  of 
th e  so lubilities of H 3 an d  N a in  v arious so lven ts a t  several 
tem p. A pprox. form ula: fo r vals. of th e  in te rn a l p ressure  
needed for th e  calcu la tion  a re  given. H e n ry ’s coeff., for 
low concns. and  pressures, can  also bo deduced from  th e  
th eo ry . F . L . U.

Solubility of gases in liquids a t  low tem pera tu res and h igh 
pressures. I I I .  Solubility of hydrogen in  liquid m ethane.
V. Fastovslci an d  M. G onikberg (Ada, Physicochim . U .R .S .S ., 
1940, 12, 4S5— 4S8).— T he d istrib u tio n  of H , betw een liquid 
C H 4 and  th e  v ap o u r phase  was de term ined  a t  90-3°, 110-0°, 
122-0°, an d  127-0° K. over th e  p ressure  range  180—-230 a tm ., 
un d er w hich conditions th e  system  behaves in  accordance 
w ith  K ritschevslci's eq uation  for dil. solutions. Vals. of 
H e n ry ’s coeff. an d  th e  p a r tia l  mol. vol. of th e  dissolved H , 
a re  calc. F . L . U.

Solubility curves. E . I. A chum ov (J. Gen. Chein. R tiss., 
1940, 10, 070— 672).— W here so lva tes a re  form ed i t  is m ore 
convenien t to  express concns. as g.-m ols. of so lven t per 
g.-m ol. of so lu te. R . T .

P artition  of su lphur dioxide betw een w ater and som e im ­
m iscible solvent. H . Suzuki (B ull. In st. P hys. Chein. Res. 
Ja p a n ,  1940, 19, 1360— 1363).— T he d is trib u tio n  of SO , 
betw een H ,0  an d  CHC13, C 0H t, an d  CC1., has been investiga ted  
a t  25°. T he follow ing coeffs. w ere o b ta ined  : Cchci,/Ch2o =
1-40; Cc,ir,/CHso =  2-03; Cccu/Ch2o — 0-516. A. J . M.

Exchange of u n i- and  m ulti-valen t ions in  soils and  g lau ­
conite.— See B ., 1941, I I I ,  30.

Sorption by clays.— See B ., 1941, I I I ,  30.
Surface activ ity . V. Surface activ ity  an d  osm otic pressure 

in  inorgan ic  salts. A. G iacalone (Gazzetta, 1940, 70, 274—  
283; cf. A., 1940, I, 203).— T he surface tension  y  of equiv . so lu­
tio n s of various chlorides is th e  sam e. T he dev ia tio n  of th e  
low ering of th e  f.p. from  th e  theo re tica l va l. increases w ith  
concn. above a  c e rta in  concn. T his increase is th e  g rea te r 
th e  h igher is th e  valency  of th e  cation . Increase  in  y and  
depression of f.p. a re  re la ted . O. J . W .

Surface ageing of solutions. A. E . A lexander (Trans. 
Faraday Soc., 1941, 37, 15— 25).— T he course o f ad so rp tion  
a t  th e  a ir -H .O  in terfaco  of Ph-[C H 2],-C O .H  (I), 
C 1,H 26-0 -S 0 3N a, C 16H 33-S 0 3H , and  CgH6N .C jgH 33B r has 
been stud ied  b y  m easurem ents of surface an d  in terfac ia l 
tension  an d  of surface  p o ten tia l. All these  sub stan ces a re  
adsorbed  a t  a  ra te  <g* th a t  calc, from  th e ir  diffusion ra tes . 
T he tim e lag  is com plete ly  e lim inated  by  th e  p resence of a 
m onolayer of a  "  p is to n  ”  oil (E t dodecoate , oleic acid), and 
is considerab ly  reduced b y  add itio n  of cap illa ry -ac tive  
su bstances such  as P rO H  o r E tO A c ; w ith  (I) i t  is elim inated  
b y  th e  fo rm ation  of th e  N a  sa lt. T he ra te -d e te rm in in g  step  
is considered to  b e  th e  p e n e tra tio n  and  reo rien ta tio n  in  th e  
surface lay e r of th e  hydrophobic  p a r t  of th e  mol. F . L . U.

N om ograph fo r surface tension  of ethyl a lco h o l-w ate r m ix­
tu res  [from  15° to 90°]. D . S. D avis (Ind . Eng. Chem., 1940, 
32, 1587). S. M.
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Electrocapillary curves oi alloys in  {used salts. S. K a rp a t-  
schov and  A. S trom berg  (A cta Physicochim. U .R .S .S ., 1940, 
12, 523— 530).— E lectrocap illa ry  curves for S n-Z n  and M g- 
T1 alloys in K C l-L iC l an d  K I -L i l  m ix tu res w ere determ ined 
a t  430°. In  th e  T1 alloys th e  p o ten tia l corresponding w ith  
m ax. y becom es m ore positive  w ith  increase in  [Tl] up  to  
■—'20% , above w hich i t  rem ains const. T his behaviour, 
w hich closely resem bles th a t  in aq . solutions, is a ttr ib u te d  
to  adso rp tion  of T l a t  th e  in te rface  w ith  th e  electro ly te. 
Surface concns. a re  calc, by  G ibbs’ equation . F . L . U.

Study of foam  stability . Effect of acids on syneresis of 
saponin  foam . I<. N. A rbuzov (K ollo id . Shurn., 1939, 5, 
867— 874).— Tho foam  w as produced b y  passing a ir  th ro u g h  
saponin  (I) so lu tion  in a  sin tered  glass crucible. T he ra te  of 
d rainage of foam  from  solutions in  H ,0  is a  m ax. when 
0-4— 0-5 of th e  foam  is d ra ined  aw ay. I t  is lowered b y  
ad d itio n  of HC1 or A cO H  w hen th e  concn. of (I) is 0-4% , and 
b y  HC1 w hen i t  is 1-2% ; O-In-AcOH rcduces, and  1— 2n- 
A cO H  increases, th e  ra te  in  1-2% (I). T he lowering of the  
ra te  by  0Tn-HC1 is >  b y  m ore conc. acids, th e  least lowering 
being observed in  1n-HC1. The ra te  in AcOH increases w ith  
concn. up  to  2n. P resu m ab ly  acids have  a  physical eifect 
com m on to  all acids, an d  a  chem ical effect d ifferen t in  HC1 
an d  A c O H ; th e  re la tive  im portance  of th e  chem ical effect 
increases w ith  degree of drainage: J .  J .  B.

Em ulsions. I .  M echanism  of em ulsification of a  standard  
em ulsion in  sodium  oleatc solution and n a tu re  of adsorption 
a t  th e  in terface . I I . P a rtia l coagulation of a  standard  
em ulsion in  sodium  oleate solution by salts of bi- and m ulti- 
va len t m etals. A. R . M artin  an d  R . N. H erm an n  (Trans. 
F araday Soc., 1941, 37, 25—-29, 30— 3S).— I. "  S tan d ard  ”  
em ulsions con tained  00 vo l.-%  of oil and  w ere m ade b y  in te r­
m itte n t shak ing  w ith  0-033N-Na oleate. Some of th e  su b ­
stances emulsified form ed em ulsions of th e  H 20-in -o il type, 
and th is  tendency  increased w ith  increasing in terfacial 
tension  of th e  liquid against H 20 .  Such liquids could be 
m ade to  give em ulsions of th e  o il-in-H .O  ty p e  b y  increasing 
th e  periods of re s t  betw een successive shakings. A n exp lan ­
a tio n  of th is behav iour is offered. F ro m  m easurem ents of 
th e  m ean size of th e  d rop lets i t  is calc, th a t  th e  in terfacial 
film is in  no  case >  unim ol. In  paraffin  and  C ,H „ emulsions 
i t  consists of acid soap. T he v iscosity  of em ulsions of 
C jiH jj-O H  is abnorm ally  high.

I I .  T he vols. of oil sep ara ted  from  “  s ta n d a rd  ”  em ulsions 
b y  th e  add itio n  of sa lts  of Zn, Mg, Ca, Sr, Ba, Cu, Co11, Com , 
Ajy T h, an d  hcxol in am oun ts <  those  requ ired  to  re ac t with, 
th e  whole of th e  N a oleate h av e  been m easured. T he effects 
are  sp., an d  valency  is u n im p o rtan t, HC1 being m ore effective 
th a n  an y  of th e  sa lts  used. T he m ost im p o rta n t facto r is th e  
w ithd raw al from  th e  stab ilising  film of oleic acid  w hich is 
a tta ch e d  to  th e  m eta l o leate  form ed. T hus CuSO., and  
Al2(SO.,)3, w hich are  v e ry  effective coagulants, form  oleates 
con ta in ing  a  large excess of acid, w hilst ZnSO ,, w hich is 
re la tive ly  ineffective, form s a  nearly  norm al o leate.

F . L . U.
Dependence of th e  law  of size d istribution of crystals on 

kinetics of crystallisation . I. D ispersion sta tistics fo r free 
grow th. S. R oginski an d  O. Todes (Acta Physicochim. 
U .R .S .S .,  1940, 12, 531— 558).— On th e  basis of k inetic  
eq uations for th e  free g row th  of c ry sta ls  (cf. A., 1939, I, 616) 
expressions a re  derived fo r th e  size d istrib u tio n , according to  
rad ius, surface, or vol., of p rim ary  cry st. partic les. E x cep t 
fo r th e  case w here nucleus fo rm ation  and  grow th  are  affected 
b y  decreasing concn., th e  d is trib u tio n  curves in general 
ex h ib it no  m ax., an d  differ com plete ly  from  those  fo r a  
G aussian d istribu tion . T he occurrence of th e  la t te r  in some 
ac tu a l system s is due to  secondary  processes such as aggreg­
a tio n  of p rim ary  particles. F . L . U.

Science of rheology. V. G. W . H arrison  (N ature, 1940, 146, 
580—-582).— A review . L . S. T .

D eterm ination  of surface a rea  of powders.— See B „ 1941, I , 
46.

Stabilisation of suspensions, and adsorption layers in  dis­
perse system s.— See B., 1941, I I ,  57.

A lum inium  hydroxide sol prepared by autoclave trea tm en t.
T . K a tsu ra i an d  T . K ita  (B ull. Chem. Soc. Japan , 1940, 15, 
458— 459).— A stab le  Al{OH)„ sol is ob tained  b y  h ea tin g  a  
w ashed suspension of th e  o rd in ary  p p t. in an  au toc lave  a t  
190° for 1 hr. T he p p t. should be w ashed u n til free from  
alkali b u t  still co n ta in ing  a  trac e  of chloride. F . J .  G.

Stabilisation of suspensions by adsorption layers. XX. 
Stabilisation of suspensions of titan iu m  dioxide in hydrocarbon 
m edia by soaps of m ultivalent m etals. L. R . Soloveva 
(Kolloid. Shurn., 1939, 5, 883— 897; cf. A., 1938, I ,  511).—  
F rom  sed im entom etric  curves th e  largest, sm allest, and  m o st 
probable  ap p a re n t d iam ete r (¿) of 2 %  suspensions of T iO a in  
d ry  C0H„ are calc, to  be respectively  60— 30 /j.., 30— 60 ¡i., 
and  44— 68 ¡x. T he val. of d is reduced b y  2/3 b y  ad d itio n  to  
th e  C6H c of 5%  of oleic acid, o r of 1%  of Mg oleate, A1 oleate, 
or Ca s tea ra te , o r of 0-1%  of Ca oleate, o r of 0-05%  of A1 
ste a ra te . No connexion w ith  th e  surface a c tiv ity  of th e  
soaps is observed. J .  J .  B.

Surface of colloidal particles in  titan iu m  dioxide sols. V. V.
K isseleva and  V. A. K arg in  (Acta Physicochim. U .R .S .S .,  
1940, 12, 589— 608).— E ry th ro s in , m ethylene-blue, and
th ionine-blue were added  to  dialysed  sols of T iO j in  am o u n ts 
such  th a t  adso rp tion  of th e  dye w as com plete irrespective  of 
th e  sign of tho  charge on th e  colloid. T he resu lting  changes 
in th e  abso rp tion  spec trum  of th e  dyes are  in d ependen t of tho 
p a  of th e  in term icellar liquid and are  de term ined  solely  b y  th e  
com position of th e  ad so rp tion  layer. T he observations a re  
in te rp re ted  in term s of ionic exchange. F . L. U.

Base-binding capacities of hydrogen-clays.— See B., 1941, 
I I I ,  30.

E lectron diffraction study of hydrous oxides am orphous to  
X-i&ys. H . B. W eiser an d  W . O. M illigan (J. Physical Chem., 
1940, 44, 1081— 1094).— F resh ly  form ed gels j f  hy d ro u s 
oxides w hich are  am orphous to  X -ray s fall in to  tw o  classes : 
those  w hich give electron  d iffraction p a tte rn s  ch arac te ris tic  
of c ry sta ls, e.g., a -F e20 3, y-Al20 3 [from  A12(S 0 4)3], a-G a20 3, 
TiO™, an d  p robab ly  BeO, an d  those  w hich give p a tte rn s  of th e  
am orphous ty p e , e.g., Cr2Oa, S i0 2, N b 2O s, and  T a ,0 , .  T he 
gels of th e  first class are  com posed of very  fine c ry sta ls  which 
give diffuse p a tte rn s . T he gels of th e  second class a re  
am orphous, th e  a tom s being a rranged  in  a  ne tw o rk  w hich 
lacks period icity  and  sy m m etry . C. R . H .

Study o! am orphous films by electron diffraction. I I I .  S.
Y am aguchi (Sci. Papers Inst. P hys. Chem. Res. Tokyo, 1940, 
38, 100— 105; cf. A., 1940, I ,  199).— E lectro n  diffraction 
shows th a t  a  colloidal substance  of definite s tru c tu re , approx . 
cubic, ap ears  ju s t  before a  film  of sa tu ra ted  aq . Z n B r2 
crystallises to  Z nB r2,2H aO, and  w hen sa tu ra ted  aq . ZnCls 
crystallises. T he size of these  colloidal p a rtic les is 30— 50 A.

A. J .  M.
Tim e of se t of silica gels. V. Effect of alcohols and  p it  

on th e  “  h eat of activation .”  L . A. M unro an d  J .  A. Pearce  
(J. Physical Chem., 1940, 44, 1024— 1033).— Using th e  tec h ­
nique p rev iously  described (cf. A., 1937, I, 564 and  su b ­
sequen tly ), th e  tim e of se t of S i0 2 gels over th e  range 0— 50° 
and  pn. range ~ 5 -5 — 10-5 an d  in presence of M eOH, P r°O H , 
(CHj-OH )2, glycerol, and  m annito l has been de term ined . 
Those added  substances w hich m ost affect th e  tim e of se t a re  
affected m o st by  tem p , changes. In  a lkaline  m edia all added  
substances becom e less sp. in  th e ir  effects w ith  rise in te m p .; 
MeOH and  P raO H  hav e  an  accelerating  action  a t  high and  a  
sligh tly  re ta rd in g  action  a t  low pa , th e  p a  of reversal being 
~ 7 .  W ith  all add itions there  is a  lack  of specificity a t  p a  —7, 
suggesting th a t  th e  dielectric  const, of th e  ad ded  substance  
has l ittle  effect on  th e  tim e of se t. C. R . H .

Influence of th e  solvent of th e  fo rm ation  of m icelles in  col­
loidal electrolytes. I .  E lectrical conductivities of sodium  
dodecyl su lphate  in  ethyl a lcoho l-w ater m ix tures. A. F . H .
W ard  (Proc. Roy. Soc., 1940, A, 176, 412— 427).— In  very  
dil. aq. so lu tion  N a dodecyl su lp h a te  behaves as a  com plete ly  
d issociated  e lectro ly te . Above a  c rit. concn. th e  equiv. 
conductance  falls and  micelles a re  form ed. T he v a ria tio n  of 
conductance w ith  concn. w as m easured for a  series of m ix tu res  
of H jO  an d  E tO H  and  th e  curves show a  g rad u al tran s itio n  
from  th e  ty p e  associated  w ith  micelle fo rm ation  to  th a t  
ch arac te ris tic  of stro n g  e lectro ly tes. Micelles a re  n o t form ed 
a t  concn. > 4 0 %  of E tO H , an d  th e  crit. concn. a t  first falls 
and  th en  rises w ith  increasing  ad d itio n  of E tO H . T he effects 
are  in te rp re ted  b y  considering th e  rad ius of th e  micelle to  be  
equal to  th e  len g th  of th e  paraffin chain  an d  th u s  to  be  
indep en d en t of concn. and  n a tu re  o f so lvent. T h e  energy  
changes involved in  m icelle fo rm ation  a re  calc, and  i t  is 
show n th a t  th e  E tO H  mols. a re  adsorbed  on th e  micelle 
surfaces. G. D . P .
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Systems ol sodium  palm ita te  in  organic liquids. R . D . Void,
C. W . L eggett, a n d  J .  W . M cBain ( / ,  Physical Chem., 1940, 44, 
1058— 1071).— T he so lub ility  (s) of N a  p a lm ita te  (I) in 
glycerol, d iethy lene glycol, m edicinal paraffin , n-C ,H ,„ , 
P r io r i ,  p a lm itic  acid  (II), an d  CC14 over th e  range 0— 300° 
lias been determ ined . A t tem p . < 5 0 °  s is v e ry  low  in all 
th e  so lven ts b u t  a t  h igher tem p , considerable differences are 
observed. In  general s increases w ith  increasing p o la rity  of 
th e  so lven t, (II) an d  CC14 being th e  exceptions, b u t  th e  form ­
a tio n  of acid  soaps w ith  (II) an d  chem ical reac tion  betw een 
(I) a n d  CCi4 a t  h igh  tem p , a d eq u a te ly  accoun t for th e ir  
ab n o rm al behav iour. In  five of th e  so lven ts 5 bears no 
re la tio n  to  th e  m .p. of (I), th e  so-called K ra fft po in t, an d  th is  
w ould  a p p ea r to  rob  th e  K ra fft p o in t of m uch of i ts  signi­
ficance. s curves of (I) in  H 20 ,  (II), an d  (C H /O H )2 each 
ind ica te  th e  presence of su p e rn ea t soap phases of approx . 
equal th e rm al s ta b ility . T hese phases have  possib ly  a  
m icellar s tru c tu re  w ith  so lven t filling th e  in te rstices betw een 
soap  aggregates. No phase  analogous to  m iddle soap was 
found. C. R . H .

Soap gels in pinene. M. P ra sad  an d  C. V. V isw anath  (Cur­
rent Sci., 1940, 9, 4 59 ; cf. A., 1940, I ,  293).— T ran sp aren t 
gels form ed b y  K  oleate, N a  p a lm ita te  (I), a n d  N a  s te a ra te  in 
p inene resem ble those  of N a  o leate  (II). T he ra te  of syneresis 
of these  gels is g re a te s t w ith  (II), le a s t w ith  (I). F . R . G.

Viscosity of sta rches o! various sorts in  sodium  salicylate. 
M. I. K n iag in itschev  (Kolloid. Shurn., 1939, 5, 899— 90G).—  
0-2 g. of s ta rch  is p a sted  w ith  1 c.c. of H 20  an d  th e n  dissolved 
in 99 c.c. of 5 0 %  or 55%  aq . N a sa licy late. T he 17 of so lu tions 
in  30%  salicy late  w as a t  20° 1-2— 1-3 (H 20  =  1); i t  is a lm o st 
indep en d en t of th e  p la n t  (w heat, rye, barley , rice, pea, bean , 
p o ta to , Vigna sinensis). Sm all g ranules give sm aller i) vals. 
th a n  large  g ranules of th e  sam e p lan t, p resu m ab ly  since sm all 
g ranu les con tain  re la tiv e ly  m ore skin w hich is insol. in sa licy l­
a te  so lu tions. T he re la tiv e  y of Solatium  andigenum  is 2 
a lth o u g h  i ts  sk in  is as th ic k  as th a t  of o th e r  k inds of p o ta to . 
E tO H  p p ts . from  these  so lu tions a  sub stan ce  w hich gives a  
blue reac tio n  w ith  I  b u t  gives no  p a s te  w ith  H 20 .  T he 7 7  of 
1%  s ta rc h  so lu tions in  30%  salicy late  so lu tion  is 5.

J- J- B.
E lectric  m om ents and  re laxation  tim es of pro tein  m olecules.

J .  L . O ncly (J . Physical Chem., 1940, 44, 1103— 1113).— T he 
electric  m om ents of horse  serum -album in  (I) an d  serum  
pseudo-globulin-y (II) an d  of edestin  (III) from  hem p seed are  
respec tive ly  380, 1200, an d  1400 D ebye u n its . In  th e  case 
of (I) an d  (m )  re lax a tio n  tim es an d  a t.  shapes calc, from  
dielectric  d ispersion d a ta  com pare fav o u rab ly  w ith  th o se  calc, 
from  u ltracen trifu g e , d ispersion , an d  tj m easurem ents, b u t  i t  
is necessary  to  assum e h y d ra tio n  to  th e  e x te n t o f ~ 0 - 4  g. of 
H jO  per g. of p ro te in  in  th e  case of (II). C. R . H .

Properties of th ixotropic gels contain ing ovalbum in as the  
disperse phase. W . G. M yers an d  \V. G. F rance  ( / .  Physical 
Chem., 1940, 44, 1113— 1126).— Theories of p ro te in  s tru c tu re  
an d  of th ix o tro p y  are  review ed. T he em p ty in g  tim e (ts ) of 
a  v iscom eter con ta in ing  a  1 %  so lu tion  of ovalbum in in  
presence of 30 vo l.-%  of AcOH, an d  NaCl, N ajSO j, or 
Na^FefCNJj h a s  been  de term ined  a t  27°, an d  a t  various tim es 
(In) up  to  1 h r. a f te r  m ixing of th e  com ponents. tB increases 
w ith  increase in  ti!t th e  increase becom ing m ore pronounced  as 
[NaCl] increases. T he system s co n ta in ing  0 000—0-02N-NaCl 
show  increasing  th ix o tro p ic  gel s tru c tu re . I f  A cOH is 
rep laced  b y  H 2S 0 4 to  give th e  sam e [H '] Is  rem ains const, as 
tu  increases. T his difference in  th e  behav iour of a  w eak and  
a  s tro n g  acid  c an n o t be  accounted  fo r on  th e  basis of differences 
in  th e  no. of sa lt  b ridges neu tra lised , since in each  case [H*] is 
sufficient to  neu tra lise  all th e  sa lt  bridges. I t  is m ore 
p robab le  th a t  A cOH in  such concn., in  a d d itio n  to  form ing 
album in  ace ta te , so lva tes (th rough  H  bonds) th e  loose ends 
of th e  s a l t  bridges a f te r  n eu tra lisa tio n  h as allow ed th em  to  
sep ara te . T hese so lv a te  m ols. a re  in tu rn  so lv a ted  b y  H 20  
o r b y  o th e r so lva ted  m ols. u n til a  huge lyosphere is b u ilt 
h av in g  a  m ore o r less ex tended  po lypep tide  chain  as i ts  
c en tra l s tru t .  T he in te rlock ing  of such lyosphercs ten d s  to  
increase tj. N eu tra lisa tio n  of sa lt  bridges p e rm its th e  slow 
unw inding of th e  p o ly pep tide  chain  w hich can  th en  be  solv­
a ted . N eu tra lisa tio n  of th e  s a l t  bridges b y  H 2S 0 4 m ay  also 
re su lt in  th e  unw inding of th e  po lypep tide  chain , b u t  since 
th e  a m o u n t of H ,S 0 4 is sm all so lva tion  of th e  chain  has a  
corresponding ly  sm alle r effect. A dded sa lts  decrease th e  
repu lsion  be tw een  th e  like-charged h igh ly  so lva ted  p a rtic les

of th e  d isperse phase . T he sa lts  th e n  decrease th e  repulsion  
w hich no rm ally  ex is ts  betw een th e  lyospheres an d  cause th em  
to  cohere. Sa lts  hav in g  m u ltiv a le n t ions are  m ore effective 
in  th is  th a n  those  hav ing  u n iv a len t ions. C. R . H .

V I.—KINETIC T H E O R Y . TH ER M O D YN A M IC S .
F actors determ ining electrolytic dissociation, n .  Free 

energies o£ dissociation of sa lt m olecules in  aqueous solution.
W . J .  C. O rr (Phil. M ag., 1941, [vii], 31, 51— 61 ; cf. A., 1934, 
1307).— T heoretical. M ethods of calcu la ting  th e  to ta l  hea t, 
en tro p y , an d  free energy  changes du rin g  th e  d isso lu tion  of 
sa lt  m ols. in H „0  a re  derived, and  app lied  to  th e  calcu lation  
of these  functions fo r K F , KC1, K B r, K I, LiCl, NaCl, RbCl, 
AgCl, T1C1, ZnCl2, CdCl2, an d  HgCl2. J .  W . S.

P ic tu res of acid -base  reactions. T . H . H azleh u rst, ju n . (J. 
Chem. Educ., 1940, 17, 374— 376).— T he u n ique  beh av io u r of 
H ‘ a n d  its  m arked  difference from  o th e r ions in  size is em phas­
ised b y  using c h a rts  o f "  electron  d en sity  ”  to  rep resen t m ols. 
an d  ions con ta in ing  H . D iagram s illu s tra tin g  reac tions 
betw een H 20  and  HC1, N H 3, and  O ", an d  betw een  O H 3' and  
N H 3, a re  reproduced . L . S. T .

Review  of th e  in te rp reta tio n  o£ p a . M. G orm an (J. Chem. 
Educ., 1940, 17, 343— 345). L . S. T.

Effect of e thyl alcohol on p a  values determ ined by the  glass 
electrode, and  th e  association of .ions in  alcoholic hydrochloric 
acid. N . Y u i (B ull. In st. P h ys’. Chem. Res. Ja p a n , 1940, 19, 
1353— 1359).— T he p o ten tia ls  of H  an d  glass electrodes were 
com pared b y  m easuring  th e  e.m .f. of th e  follow ing cells a t  
25° (H g2Cl„ in  sa tu ra te d  KC1) : H JH C 1 (aq. 0-0lN .)IH g2Cl2; 
H 2|HC1 (O-OIn.), E tO H  (*% )IH g2Cl2; H g 2C lJH C l (aq.
0-0lN .)(glass|H C l (O-OIn .), E tO H  (.r% )|H gaCl?. [HC1] was
m ain ta in ed  a t  0-01n., w h ils t [E tO H ] w as increased up  to  
50%  b y  w t. T he difference of p o ten tia l of th e  H  electrode 
w ith  increase in  [E tO H ] is n o t cc [E tO H ], a n d  is v e ry  sm all, 
n o t  exceeding 2-5 m v. I f  g re a t accu racy  is n o t  requ ired  th e  
glass electrode can  be used  sa tis fac to rily  fo r th e  de te rm in ­
a tio n  of p a  in  E tO H  solutions, up  to  50%  concn., a lth o u g h  
resu lts  a re  n o t alw ays reproducible. T he p a  o f HC1 solu tions 
increases lin ea rly  w ith  [E tO H ] up  to  30% . A bove th is  an
a b ru p t increase in p a  w as observed, w hich m ay  be explained 
b y  assum ing an  association  of C l' a n d  H \  A. J .  M.

Phosphatides and inorganic salts .— See A., 1941, I I I ,  133. 
T herm al dissociation of b ism uth  sulphide. II . I. J .

G erasim ov (J . Gen. Chem. R uss., 1940, 10, 1069— 1072; cf.
A., 1937, I, 463).— T he tem p .-d isso c ia tio n  pressure  curve is 
g iven for B i2S3, for th e  in te rv a l 650— 750°. T he v ap o u r phase  
consists exclusively  of S ; low er su lph ides a re  n o t found in 
th e  residue. R . T.

P hase-ru le  study of th e  system  sodium  stea ra te -w a te r.
J . W . M cBain, R . D. Void, an d  (Miss) M. F rick  (J. Physical 
Chem., 1940, 44, 1013— 1024).— A ph ase  d iagram  of th e  
sy s tem  N a s te a ra te  ( I ) -H 20  has been co n stru c ted  from  d a ta
ob tained  o ver th e  range 62— 288°, an d  is com pared w ith
sim ila r d iagram s for N a o leate, p a lm ita te , an d  lau ra te . T he 
phase  behaviours a re  com parab le  ex cep t a t  h igh concns. of 
(I). Tw o m ax . in  th e  curve correspond w ith  m iddle and  
su p ern ea t soap. T he m in. tem p , of ex is tence of iso trop ic  
liqu id  betw een  m iddle soap  and  soap-boiler’s n e a t soap and  
betw een n e a t soap  an d  su p ern ea t soap  are  145° and  262°, 
respectively . T he num erous phases observed can  be div ided 
in to  five groups solely on th e  basis of th e  difference betw een 
th e  ap p earance  a t  100° an d  a t  room  tem p . T he appearance 
of th e  cu rd  a t  room  tem p , depends to  som e e x te n t on th e  
phase from  w hich i t  is form ed. C. R . H .

Phase  d iagram s fo r m oist gases. A. S tradelli (R iv . Freddo, 
193S, 24, 293— 299 ; Chem. Zen tr., 193S, ii, 3662).— A discus­
sion of th e  co n stru c tio n  an d  in te rp re ta tio n  of phase  d iagram s 
for gas m ix tu res co n ta in ing  appreciab le  q u a n titie s  of con- 
sensable co n stitu en ts . A. J .  E . W .

Two-phase equilibrium  in  b inary  and  te rn a ry  system s. IV. 
Therm odynam ic properties of propane. J .  H . B urgoyne 
(Proc. Roy. Soc., 1940, A, 176, 280— 294).— E x is tin g  th e rm al 
d a ta  have  been sum m arised  an d  som e new  d e te rm in a tio n s of 
th e  p - v - T  re la tionsh ips for th e  liquid a t  low  tem p , have  been 
m ade. T he en tro p y  a n d  e n th a lp y  h av e  been calc, from  
— S0° to  200° a t  pressures from  0-1 to  200 a tm . T he resu lts  
a re  ta b u la te d  an d  p resen ted  g raphically . G. D. P .
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L iquid-vapour equilibrium  in th e  system  a m m o n ia-m eth an e- 
nitrogen a t h igh pressures. P . E . B olschakov an d  E . S. 
L ebedeva (Acta Physicochim. U .R .S .S ., 1940, 12, 501— 512). 
— E q uilib rium  com positions o f liquid an d  v ap o u r in  N H S-  
CH4- N 2 m ix tu res (N , : C II4 — 1: 4) were determ ined  a t  —20°, 
09, 25°, and  50° over th e  pressure  range 50— 560 a tm . F rom  
th e  experim ental d a ta  th e  so lub ility  of pure  CH4 in liquid 
N H 3 is calc. T he e lec tro sta tic  th eo ry  of so lu tions (cf. 
K ritschevsk i and  C hazanova, A., 1939, I , 605) is used to  
calcu la te  th e  c o n ten t of N H 3 in  com pressed CH4 over th e  sam e 
tem p , an d  p ressure  range. F . L. U.

System  lim e-ferric  oxide-silica. M. D. B urd ick  ( / .  Res. 
N at. B ur. Stand., 1940, 25, 475— 488).— T he equilibrium  
d iag ram  fo r th e  p o rtio n  of th e  system  C a 0 -F e 20 3- S i0 2 con­
ta in in g  15—-65% of CaO an d  > 6 5 %  of F e20 3 has  been 
s tud ied . C om parison w ith  th e  system  C a 0 -A l20 3- S i0 2 
show s th a t  F e 20 3 ex ten d s th e  range of s ta b ili ty  of th e  Ca 
silica tes and  lowers th e  liqu idus an d  eu tectic  tem p . T herm al 
analysis an d  X -ra y  in v estiga tions ind ica te  th e  ex istence of a  
lim ited  series of solid so lu tions of F e20 3 in  2 C a 0 ,S i0 2 con­
ta in in g  > 0 -5 %  of F e 20 3. No te rn a ry  com pounds were 
de tected . T he app lication  of th e  resu lts  to  cem ents of high 
F e 20 3 co n ten t is discussed. J .  W . S.

E quilibria in the  system  NaCl-PtCl4- H 20 .  N. S. ICurnakov 
an d  E . A. N ik itin a  (J. Gen. Client. Russ., 1940, 10, 577— 588). 
— T he solid phases in equ ilib rium  w ith sa tu ra te d  solu tions are 
P tC l4,5H 20  an d  N a 2PtC l„,0H 2O (I) a t  40°, P tC l4,4H 20  and  
(I) a t  60°, and  P tC l4,3H 2Or NaCl, and  (I) a t  80°, 90°, an d  98°. 
P tC l4 ex is ts  in  tw o form s, yellow  and  red  c ry sta ls. T he -q of 
so lu tions of th e  la t te r  is anom alously  high. R . T .

V II.—ELECTROCHEM ISTRY.
M axim um  specific conductivity. M. U sanovitsch  (J. Gen. 

Chem. R uss., 1940, 10, 959— 961).— W here conductance is 
due to  fo rm ation  of a  d issociated  com plex from  th e  com ­
p o nen ts of a  system , m ax. sp . co n d u ctiv ity  x  is found a t  th a t  
concn. of th e  la t te r  fo r w hich th e  concn. o f e lectro ly tic  com ­
plex  is m ax ., in  accordance w ith  th e  law  of m ass action . In  
o th e r cases x  is th e  re su lta n t of th e  opposing effects of in ­
creasing  concn. an d  increasing  i;. R . T .

Effect of apolar com pounds on the  conductivity of halides 
of a lum inium  in  nitrobenzene and  ethyl brom ide. E . J .
G orenbein an d  I. M. S lav u tzk a ja  (J . Gen. Chem. R uss., 1940, 
10, 1144— 1150).— A ddition  of SnCl4, SnBr,,, or CC14 depresses 
sp. co n d u ctiv ity  in  th e  system s A lBr3-E tB r ,  A lB r3- P h N 0 2, 
and A lC Ij-PhN O j. R . T.
• Anom alous concentration  cell. Constitution of solutions of 

stannous chloride in  w ater and in  hydrochloric acid. L . R .
Allison, E . J . H artu n g , and  E . H eym ann  (J . P hysical Chem., 
1940, 44, 1033— 1037).— T he anom alous cell S n - |25%  SnCl.,
2-33n-H C 1J2-5% SnCl2, 0-233N-HCl|Sn+ shows an  e.m .f. of 
— 70 m v., b u t  w ith  2-33n -HC1 in each cell th e  e.m .f. is 30-9 mv. 
M easurem ents m ade in absence an d  in  presence of HC1 show  
th a t  th e  anom aly  is due to  th e  d ifference 'in  [HC1]. W ith  
increase in [HC1] th ere  is an  increase in th e  am o u n t of com plex 
ions SnCI4"  and  SnCl3' w ith  a  corresponding reduction  in th e  
a m o u n t of S n " , accom panied b y  a  red u ctio n  in e .m .f. A t 
high [HC1] th e  com plex is so s tab le  th a t  i ts  degree of d is­
sociation  is on ly  s lig h tly  affected b y  th e  to ta l  [SnC lJ. The 
a c tiv ity  o f S n "  w hich de term ines th e  e.m .f. is th en  approx . 
cc [SnCl,]. C. R . H .

Overvoltage theory  of H . E yring. A. F ru m k in  (Acta  
Physicochim. U .R .S .S ., 1940, 12, 481— 484).— T he th eo ry  (cf.
A., 1940, I ,  75) is criticised. F . L. U.

E lectro-acoustic  chem ical effects. V. Reception of sound 
by p latinum  electrodes and  by m ercury  electrodes covered w ith 
colloidal m em branes. L . V. N ik itin  (J. Gen. Chem. R uss., 
1940, 10, 636— 640).— T he range  of w ave-lengths of sound 
reg istered  b y  a  polarised  P t  electrode in 0-In-H C I increases 
w ith  rising  c.d . to  a  m ax ., above w hich i t  again  falls. S im ilar 
effects a re  ob ta ined  w ith  H g  electrodes con tained  in sem i­
perm eable  m em branes. (Cf. A., 1 9 4 0 ,1, 414.) R . T .

V lll.—REAC TIO NS.
Oxidation and  inflam m ation of gas oils.— See B., 1941, I , 

58.

H eat of reaction  of su lphur m onochloride w ith m ethyl and 
ethyl alcohol. A. C. B a ta lin  and  N . A. S ch tscherbakov  (J. 
Gen. Clieni. R uss., 1940, 10, 730— 732).— T he h e a t of reac tion  
of S2C12 w ith  M eOH is 28-24555 and  w ith  E tO H  23-1622 
kg.-cal. p e r  g.-m ol. T he v e loc ity  coeffs. correspond w ith  
those  of reac tions of th e  first order. R . T .

Form ation  of carbon disulphide. H . T om inaga  an d  M. 
N a rita  (B ull. In st. P hys. Chem. Res. Ja pan , 1940, 19, 1370—  
1376).— T he k inetics o f th e  reac tion  betw een S and  C hav e  
been investiga ted . A. J .  M.

R eactivity  of carbon. H . T om inaga an d  M. N a rita  (B ull. 
In st. P hys. Chem. Res. Ja p a n , 1940, 19, 1364— 1369).— T he 
k inetics of th e  ox id a tio n  of various k inds of C w ith  d ifferent 
previous tre a tm e n t have  been stud ied , and  th e  re la tionsh ip  
betw een th e  d a ta  an d  th e  s tru c tu re  of th e  C h as been 
exam ined. A. J .  M.

In terp re ta tio n  of the  effect of d iluting ozone on its action as 
an  oxidation catalyst. E . B rin er (Arch. Sci. phys. nat., 1940, 
[v], 22, Su pp l., 59— 61).— T he no. o f m ols. of 0 2 a c tiv a ted  
fo r ox idation  by  a  mol. of O , increases m arked ly  w ith  d ilu tion  
of th e  O , in  th e  gas (air o r  0 2) over th e  so lu tion  oxidised. 
T h is is explained b y  assum ing th a t  ox id a tio n  occurs in th e  
superficial layers of th e  so lu tion  and  depends on th e  law  of 
adso rp tion . D a ta  ob tained  previously (A„ 1940, I, 297) 
show th a t  F reu n d lich 's  law  holds. L . S. T .

H ydrolysis of m ethyl ace ta te  in  re la tion  to the  activities of 
hydrogen ion  and  w ater in  concentra ted  solu tions of hydro­
chloric acid alone and  in  presence of chlorides. M. D uboux  
a n d  A. de Sousa (Ilelv. Chim. Acta, 1940, 23, 1381— 1398).—  
F ro m  hydro lysis m easurem ents a t  25° vals. of a and  /3 in 
log k /m  =  a +  pm  (k — ve loc ity  coeff., m  =  m o la rity  of 
HC1) have  been  evaluated . In  absence of chloride p  is positive. 
In  presence of chloride an d  w ith  const, to ta l  [Cl'J p is negative, 
i.e., k increases less rap id ly  th a n  m, th e  chloride effect in creas­
ing in  th e  o rder ¿NH4C1 <  NaCl <  MgCl2. k ja a  (an  =  H ' 
a ctiv ity ) is reasonab ly  const, in  presence of MgCl2, especially 
w hen to ta l  [Cl'] is low'. In  presence of NaCl and  N H 4C1 
A/an decreases as m  increases. T he influence of th e  a c tiv ity  
of H jO  {amo) can  b e s t be  illu s tra ted  b y  finding w h a t v a l. 
of q w ill give const, vals. for /i/au.an ,0’ . F o r p u re  HC1 and  
fo r H Cl-M gCl2 m ix tu res q — 7. In  sim ilar experim en ts on 
th e  inversion of sucrose q —4, b u t  in  o th e r respec ts a  com m on 
m echanism  can  be applied  to  b o th  reactions. C. R . H .

Effect of copper on oxidation of v itam in-C .— See A., 1941, 
I I I ,  211.

Aerogel catalysts.— See B ., 1941, I I ,  29.
E lectrodeposition of bright copper.— See B., 1941, I, 74. 
Electrodeposition of indium  from  su lphate  baths.— See B ., 

1941, I ,  75.
Production  of form aldehyde by m eans of the  electric arc 

a t  h igh  an d  low frequencies. E . B rin er and  H . Hoeffer (Arch. 
Sci. phys. nat., 1940, [v], 22, S upp l., 82— 84).— In  m ix tu res 
of CO +  H 2 th e  h igh-frequency  arc , a lth o u g h  m ore effective 
th a n  th e  low -frequency arc, gives only a  re la tive ly  sm all 
y ield  of C H 20 .  On th e  o th er hand , in  presence of C H 4 th e  
y ield is m uch  increased. D a ta  show ing th e  increase in  yield 
w ith  a n  increase in v a re  recorded. T h e  increased  v an d  th e  
consequent reduction  of p ressure  reduces o r  even suppresses 
en tire ly  th e  deposition  of C on th e  electrodes. L . S. T.

W ave-lengths of u ltra-v io le t rad ia tions capable of producing 
ozone and th e  influence of pressure on  th is production. E .
B riner and  E . P e r ro t te t  (Helv. Chim. Acta, 1940, 23, 14S0—  
1490).— A t o rd in a ry  p ressures th e  m o st effective A range of 
con tinuous ra d ia tio n  for O a fo rm ation  is 1800— 2300 a . A s 
th e  p ressure  is increased th e  o p tim u m  A ran g e  m oves to  h igher 
vals. H igher O a y ields a re  ob ta in ed  if  th e  illum ination  is 
in te rm itten t. As a  re su lt of th e  h e a t  p roduced  b y  th e  ab so rp ­
tio n  of rad ia tio n  O a decom p, proceeds co n cu rren tly  w ith  0 3 
fo rm ation . D ecom p, increases w ith  increase  in  p ressure, 
resu lting  in a  reduced  n e t y ield  of 0 3 fo r a  given ra d ia tio n .' 
Several th eo ries a re  review ed b u t  th e  d a ta  su p p o rt W ulf's  
m echanism , viz., decom p, of polym erised  0 2 mols. w hich are  
p re sen t in  low concn, a t  o rd in ary  p ressure . C. R . H .

Chemical effect of u ltrason ic  waves. S. S. U razovski an d
I. G. P o lo tzk i (J . Gen. Chem. R uss., 1940, 10, 812— 818).—  
E x posure  to  u ltrason ic  w aves has no effect on  th e  reac tions 
of decom p, of CC13-C 02H  in  N H 2Ph, o r of isom erisation  of 
fused N H 4CNS to  C S(N H 2)2. R . T .
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IX .-M E T H O D S  O F  PR EPARATION .
R educing power of sodium  hydrogen sulphite. R . N.

C osteanu (B ui. Fac. § tiin fe  Cernauti, 1938, 11, 269— 270; 
Chem. Zentr., 1938, ii, 3720).— 0-1%  aq . A gN O a is rap id ly  
a n d  q u a n tita tiv e ly  reduced  to  Ag by fresh ly  p rep ared  aq. 
N aH S O j (20 mg. per c.c.). I f  th e  aq . N aH S O , is k e p t for 
~ 3  d ay s th e  A g N 0 3 is reduced to  Ag an d  Ag20 ,  an d  a fte r  
longer keeping th e  reduction  p ro d u c t is a lm o st en tire ly  A g^O; 
th e  p p t. changes colour (yellow -red -b row n-b lack ) du ring  
th e  reaction , w hich becom es slower as th e  age of th e  N a l l  SO 3 
so lu tion  increases. Cu, P b , a n d  H g  sa lt solutions give sim ilar 
co lour changes w ith  N a H S 0 3. In  all cases red u ctio n  is com ­
p le te  a t  100°. A. J . E .  W .

E lectron  diffraction study of the  corroded s ta te  of m etals. 
I I .  Corrosion of potassium , sodium , lith ium , calcium , and 
m agnesium  by w ater. S. Y am aguchi (Set. P apers In s t.  
P hys. Chem. Res. Tokyo, 1940, 38, 106— 114; cf. A., 1940, 
I , 287).— W hen  K  is corroded b y  H aO, I<OH is p ro b ab ly  
first form ed, b u t  a t  once reac ts  w ith  CO» form ing K H C 0 3. 
A  sim ilar re su lt is ob tained  w ith  N a, b u t  th ere  is som e u n ­
changed  N aO H . In  th e  case of L i, th e  surface  lay e r consists 
of m uch  L i»0 w ith  little  L iO H . COa p lays no  p a r t  in  th e  
corrosion of L i. W ith  Ca, th e  corrosion film  consists of CaO 
a n d  C a(O H ),. T he film found  on Mg a f te r  im m ersion for 
10 hr. in  H 20  a t  20— 25° consists of m uch M g(OH )2 w ith  some 
MgO, an d  p ro tec ts  th e  underly ing  m eta l from  fu r th e r  action . 
In  H aO co n ta in ing  Cl' th e  corrosion w as m uch  m ore rapid , 
b u t  th e  film w as again  M g(O H)a an d  MgO. T h e  C l'ca ta ly se s  
th e  corrosion. A. J . M.

C hrom atographic filtration of a lkaline  solutions of copper 
[complexes]. O. E rilm etsa  (Suomen K ent., 1940, 13, A, 37—  
38).— [C u(N H ,)4]"  a n d  C u '- ta r t ra te  com plexes a re  adsorbed 
m uch  m ore strong ly  on  filter-paper th a n  [SnO™]" and 
[ P b 0 2]" . M. A . M. A.

T itan ium  sulphate. I I I . P reparation . IV. Hydrolysis.
B . E . B oguslavskaja  and  O. M. O ttam an o v sk aja  (J. Gen. 
Chem. R uss., 1940, 10, 673— 676, 677— 682; cf. A., 1939, I, 
622).— I I I .  T iO a (1 p a rt)  is added  to  4 p a r ts  of 50— 60%  
H jS 0 4 a t  95— 100°, w hen a  c lear so lu tion  is o b tained  w ith in  
30 m in. T he tem p , is m ain tained  a t  95— 100° fo r 3 h r., 
w hen T i0 S 0 4,2H 20  sep a ra tes  in  94— 98%  yield.

IV . T he ve loc ity  of hydro lysis of TiOSO., is p rac tica lly  
unaffected b y  v a ry in g  th e  [ S 0 3] / [T i0 2] of th e  so lu tion  from
1-15 to  2-5, o r b y  va ry in g  th e  [TiOa] from  13 to  16% . R . T .

A ction of hydrogen chloride on titan ic  and  u ran ic  a n ­
hydrides. G. P . L utsch insk i (J . Gen. Chem. R uss., 1940, 10, 
769— 772).— TiOo or U O a and liquid HC1, o r HC1 a t  200°, 
y ield TiCl2(OH )2~ o r U 0 2C1(0H). R . T .

Complex germ anium  com pounds. B. N . Iv an o v -E m in  (J. 
Gen. Chem. R tiss., 1940, 10, 826— 830).— Aq. N H , param olyb- 
d a te  and  N H 4V O a w ere added  to  a  so lu tion  of GeO, in N aO H , 
th e  so lu tion  w as boiled to  com plete e lim ination  of N H a, 
cooled, m ade acid w ith  H 2SO.,, and  shaken  w ith  E t aO, and 
th e  low est of th e  th ree  layers form ed was collected an d  shaken  
w ith  a  sm all a m o u n t of H „0. A fte r  evap o ra tio n  of th e  
E t , 0  th e  acid H 4[Ge{M020 7M V 20 6)],2SHa0  [Rb„  +  l-5 H aO, 
Csl, +  1-5H ,0 , (C5H 5Ar)i, and  guanidine  salts] w as ob tained.

R . T.
(A) R eaction  of niobium  pentoxide w ith  hydrogen chloride.

(B) Chlorination of niobium  and  its derivatives. V. I. Spitzin  
an d  N . A. P rcobrashensk i (J. Gen. Cliem. R uss., 1940, 10, 
655— 666, 785— 798).— (a ) HC1 w as passed  over N b aO s a t  
600— 700°. T h e  fum es condense in  th e  o rder N b 20 5 (600—  
400°), N bO aCl (300°), "  w h ite  sub lim ate  ”  (< 3 0 0 °). “ W hite
sub lim ate  ”  is chiefly N b 80 5 w ith  adsorbed HC1 and  H 20 .

( b ) T he following reactions are  described (tem p, in 
p aren theses a re  those  of in itia tio n  of th e  reactions) : 2N b +  
oCl2 ->  2N bC l5 (180 '); 2N b +  SHC1 - >  N bC I, +  N bC l5 +  
4 H 2 (300°); N b „ 0 , +  6C12 ^  4NbOCla +  30., (400°);
NbO Clj +  Cl2-> N b C l5 +  O ; N b 20 ,  +  6 C U -^ 4 N b O C l3 +  
0„  (350°); N b 20 6 +  5C12 +  5C - >  2N bC l5 +  SCO (400°);
2N aN bO , +  C l.->- 2NaCl +  N b .0 6 +  O (700°); 2 N a N b 0 3 - f  
2HC1 ->  2NaCl +  N b a0 5 +  H ,0  (300°); N b 20 5 +  6HC1 ^
2NbO Cl, +  3 H 20  (400°); N b „0 4 +  6H C l-> N b O C l3 +  H aO 
+  H (3 0 0 °). I i . T .

D ecahydrate of chrom ic perchlorate, and  th e  double hydrate  
of chrom ic perchlorate and  perchloric acid. V. B iber an d  I. 
N eim an (J . Gen. Chem. R uss., 1940, 10, 723— 729).— T he sails

Cr(C104) j,10H 20 ,  Cr2H (C 10j)„21H 30 ,  and  C rtC lO ^ .^ H jO  
a re  p rep ared  and  described. T he following co-ordination  
form uke are  assigned, from  consideration  of ion isation  d a ta  : 
[C r(H 20 ) 3(OH2,H 20 ) 2][C10.,(H20 ) ]3,
[C r(H 20 ) f,C10.„Cr(0H 2)4,C101H ,2 H 20][C 101 (H 20 ) 2] 6, and  
[Cr,C10.,,(H30 ) 6][C104(H 20 ) 2]2. R . T .

H ighly substitu ted  sodium  salts of phosphotungstic acid.
E . A. N ik itin a  ( / .  Gen. Chem. R uss., 1940, 10, 779— 784).—  
T he N a it N a t , N a 0, and  jV«, sa lts  of H ,[P (W 20 7) s] hav e  been 
p repared  an d  described. ’ R . T .

A ction of iodine on potassium  ferricyanide solution. A. A.
B om belli (Anal. Asoc. Quint. Argentina, 1940, 28, 123— 128). 
— I w ith  a  so lu tion  of K 3Fe(C N )8 y ields Fe.,[Fe(CN)6] 3l CN I, 
and  C N ' w ith  in te rm ed ia te  fo rm ation  of Fe(C N )e" " .

F . R . G.

X .-A N A L Y S 1 S .
D eterm ination  of hydrogen-ion concentra tion . Anon. (E n ­

gineering, 1941, 151, 21— 23, 64— 65).— A review  of m odern  
m ethods an d  a p p ara tu s .

D eterm ination  of purity  of steam .— See B ., 1941, I , 45, 46. 
M icro-m anom etric  determ ination  of su lphate  and  phosphate.

— See A., 1941, I I I ,  236.
N itrosolignin colorim etric test for [determ ining] su lphite  

[pulp] w aste liquor in  sea-w ater.— See B., 1941, I I I ,  59. 
Jo in t determ ination  of nitrogen, hydrogen, carbon m on­

oxide, carbon dioxide, m ethane, ethylene, and  acetylene.— See
B., 1941, I ,  63.

D eterm ination  of am m onia  in  condensed steam .— See B ., 
1941, I, 46. 

Iodom etric  de term ination  of a lk a l i : investigation  of G. S. 
Sm ith ’s m ethod. J . H aslam  an d  R . F . R o b erts  (A n a ly s t,
1940, 65, 399— 403).— S m ith ’s m ethod  (A., 1937, I, 531) 
gives low  vals. because th e  1 0 /  an d  I '  a re  n o t p re sen t in  th e  
reac tion  p ro d u c t in th e  theo re tica l p roportions. B y  d e te r­
m in ing  th e  to ta l  I p resen t a f te r  th e  rem oval of excess of I  b y  
a  m odification of K olthoff an d  Y u tz y 's  m eth o d  (A., 1937, 
I, 197) sa tis fac to ry  vals. w ere ob ta ined . T he m odified m ethod  
is useful for th e  de te rm in a tio n  of a lka li in  dark-coloured  
deposits an d  sludges an d  in  w ashing m ix tu res  con ta in ing  
ad d ed  dye w here  t i t r a tio n  w ith  th e  use of in d ica to rs  is n o t 
p racticab le . E . C. B . S.

D eterm ination  of a lkalis in  felspars.— See B., 1941, I, 63. 
M icro-m anom etric determ ination  of m agnesium .— See A.,

1941, I I I ,  152.
D eterm ination  of copper.— See A., 1941, I ,  92. 
D eterm ination  of copper in  h igh-du ty  cast iron  containing 

m olybdenum .— See B ., 1941, I, 71. 
Colorim etric determ ination  of copper in  food products.— See

B ., 1941, I I I ,  50.
D eterm ination  of m ercury  in  complex ions [in p h a rm a­

ceutical p reparations].— See B., 1941, I I I ,  55. 
D eterm ination  of m ercury  in  m ercuroclirom e.— See B., 1941, 

I I I ,  55.
Effect of p a  on th e  precipitation of ind ium  w ith  hydrogen 

sulphide. O. E ram e tsa  (Suomen K ent., 1940, 13, A, 29—  
30).— T he ap p a re n t w ide v a ria tio n  in p u  vals. a t  w hich 
I n 2S3 is p p td . is due to  p re lim in ary  fo rm ation  of colloidal 
In 2S3, w hich is invisible u n til coagulated . M. H . M. A.

Separation of indium  from  tin  by m eans of sodium  hydroxide.
O. E ram etsa  (Suomen K em ., 1940, 13, B, 17— 18).— In (O H )3 
p p td . from  2x-N aO H  solu tions of In -S n  m ix tu res  b y  h eatin g  
a t  60° con ta ined  a b o u t 1%  Sn(O H )a w hich w as n o t dim inished 
b y  rep ea tin g  th e  process. T he residual N a2SnO a solution 
con tained  only 0-001%  In . M. H . M. A.

D eterm ination  of iron  in  a lum in ium  etc. w ith 8-hydroxy- 
quinoline.— See B., 1941, I , 75.

Identification  of sm all quan tities of vanadium . Sensitivity 
of th e  m ethod of M ontequi and  Gallego. J . M. B ach  (Anal. 
Asoc. Quint. A rgentina, 1940, 28, 108-—110).— I f  th e  com plex 
of 8-hydroxyquino line  and  V  form ed in th e  M ontequi-G allego 
reac tion  (A., 1935, 464) is e x trac ted  w ith  isoam yl alcohol



89 A., I.—xi, APPARATUS ETC- 90

in stead  of CHC1S th e  sen sitiv ity  is increased to  p e rm it th e  
d e tec tio n  of 5-6 ;jg. of V p e r 100 ml. o r 0 084 /ig. pe r ml.

F . K. G.
D eterm ination  o! vanadium  in  w ater. ] .  M. Bach and R . A. 

T rclles (Anal. Asoc. Quint. Argentina, 1940, 28, 111— 122).—  
T he qual. m ethod of Biicli (preceding ab strac t) can bo used 
for th e  colorim etric d e te rm ina tion  of V if F e  is previously- 
rem oved by  aq . N H 3. E xcess of org. m a tte r  m u st b e  re ­
m oved b y  boiling w ith  H N 0 3, free acid being neutra lised  
w ith  N H 3. T he in ten sity  of colour fo r 0-10— 0-50 mg. of 
V p e r  1. follows B eer’s law . T he m ethod  is n o t invalidated  
b y  < 0 -2  mg. of Cu p e r 1., w hilst T i can be e lim inated  b y  N aF .

F . R . G.

X I.-A P P A R A T U S  ETC.
Calibration of therm ocouples a t low tem peratures. R . B.

S co tt (J. Res. Nat. B ur. Stand., 1940, 25, 459— 474).— A 
c ry o s ta t for use a t  0° to  —170° com prises tw o  coaxial D ew ar 
vessels, th e  o u te r  vessel con ta in ing  liquid a ir  o r liquid  0 2, 
w hilst th e  refrigerating  effect is varied  b y  changing th e  a ir  
pressure  betw een th e  walls of th e  in n er D ew ar vessel. T he 
la t te r  con ta ins a  h eatin g  coil an d  P t  resistance therm om eter 
th en n o rcg u la to r, im m ersed in  th e  c ry o sta t liquid (CC1, 
CHC13, CHCIj +  C H 2C1„ +  E tB r  +  ¿raws-C,,HaCl2 +  C .HCl,, 
o r C jH 8, according to  th e  tem p , required). T em p.-e .m .f. 
re la tions for a C u -co n stan tan  therm ocouple a re  given in 
tab les. D eviation  curves for a  no. of these  th erm o ­
couples in d ica te  th a t  fairly  good calib ra tion  m ay  be effected 
b y  m eans of th e  CO. sub lim ation  tem p . (-7 8 -5 1 °) and th e  
b .p . of 0 ? (—182-97°). M ethods o f 'de term in ing  these po in ts 
a re  described. J . W . S.

Q uantitative spark-spectrography oi solutions. W . D. 
T readw ell and  R . W alti (Helv. Chim. Acta, 1940, 23, 1440—
1456).— A sim ple ap p a ra tu s  for th e  sp a rk ing  of solutions of 
m eta l su lphates w ith  p u re  C electrodes is described. The 
d e te rm ination  of one m eta l (A) in  presence of a  large am o u n t 
of a n o th e r m eta l (B) is possible by  m easuring  th e  re la tive  
in tensities (I) of th e  sp ec tra l lines from  each m etal. The 
slope of th e  s tra ig h t line ob tained  by  p lo ttin g  log / n i l  a  
a g ain st log concn. of A  is characte ris tic  of A .  T h e  slopes 
ob tained  when B  =  A1 and  A  — Mg. Mn, Cu, Fe, N i, and  Si 
have  been  de term ined  an d  successfully applied  to  th e  d e te r­
m ination  of these  e lem ents in  A1 alloys. C. R . H .

Technical requirem ents in  th e  determ ination  of absorption 
spectra  by the  u ltra-v io le t microscope. P . A. Cole an d  F . S. 
B ra ck e tt (Rev. Sci. In str., 1940, 11, 419— 427).— T he requ ire­
m en ts on  th e  m onochrom atic illum inating  system  determ ined 
b y  th e  sp ec tra l p ro p erties of th e  source and  th e  optical 
p roperties of th e  m icroscope are  analysed an d  tab u la ted . 
An im proved m ethod  of q u a n t, den sito m etry  is described.

D . F . R .
Im proved high-speed recording spectrophotom eter. G. R.

H arrison  an d  E . P . B en tley  (J. Opt. Soc. A m er., 1940, 30, 
290— 294).— W ith  th e  in s tru m en t described d en sity  o r t r a n s ­
m ission curves for th e  A range 3400— 9800 A. are  traced  
au to m atica lly  on a  linear A scale, w ith  a n  accu racy  of — 1 %, 
in 70 s e c .; w ith  a  h igh-pressure H g  arc  as lig h t source th e  
range  2300— 3400 a . can  also be covered in a  few m in. A 
spec tra l band  0-5— 10 A. in w id th  is o b ta ined  from  a  10-ft. 
concave-grating  m onochrom ator w ith  fixed slits , and  the  
in ten sity  of th e  beam  a f te r  passing  th ro u g h  th e  specim en is 
balanced ag a in st th a t  of th e  sam e beam  a f te r  trav ersin g  a 
p h o tom etric  disc. T he ba lancing and  recording processes 
a re  effected ~ 2 0  tim es pe r sec. b y  an  1 1 -stage electron 
m ultip lie r an d  a n  electric  “  m em ory ” device. Typical 
curves for tran sfo rm er oils a re  show n. A. J . E . W.

Correlation m ethod for elim ination of errors due to  unstable 
excitation conditions in quan titative  spectrum  analysis. S.
L ev y  (J. A p p l. Physics, 1940, 11, 480— 487).— Difficulties in 
spectrochem ical analysis arise  chiefly from  v ariab ility  of th e  
lig h t source, b u t th e  rad ia tio n  of all sources is de term ined  by 
e ith e r th e  gas tem p , o r th e  electron  tem p. T he ex c ita tio n  
energy is therefore  d is tr ib u ted  am ong th e  excited  s ta te s  of 
th e  a tom s s ta tis tica lly , th e  no. of a tom s in th e  various energy 
levels being de term ined  u n iquely  b y  th e  electron  or gas tem p. 
The in ten sity  ra tio  of tw o lines is th u s  re la ted  to  th e  in ten sity  
ra tio  of tw o o thers. T hese considerations form  th e  basis of 
a  co rre lation  m eth o d  b y  w hich th e  effect o f change of electric  
p a ram ete rs, shape of electrodes, o r d istance  betw een them ,

e tc ., is e lim inated . M easurem ents a re  m ade on tw o pa irs of 
lines, th e  w orking p a ir  an d  th e  fixation pa ir, th e  fo rm er con­
sistin g  of one line from  th e  m ain substance  an d  one from  the  
im p urity , and  th e  la t te r  of tw o lines from  th e  m ain  substance  
w hich reac t d ifferently  when one of th e  excita tio n  conditions 
is changed. T he co rre lation  betw een th e  in te n sity  ra tio s  of 
th e  tw o p a irs  can be found by  de lib e ra te ly  a lte rin g  one of th e  
conditions, A reduction  curve is ob tained , b y  th e  aid  of 
w hich th e  concn. of im p u rity  is determ ined . T he m ethod 
m ay  also be used  under s ta n d a rd  conditions to  im prove 
accuracy. A. J . M.

Spectrophotom eters.— See B ., 1941, I, 47. 
R apid-operating colorim eter.— See B., 1941, I, 47. 
Q uantitative capillary lum inescence analysis. F . E . E .

G erm ann an d  J .  W . H ensley  (J. Physical Chan., 1940, 44, 
1071— 1081).— U sing a  d irec t vision fluorom eter th e  possi­
b ility  of de term in ing  th e  concn. of various fluorescent su b ­
stances in org. so lven ts b y  m easuring  th e  fluorescence in ­
ten s ity  along filter-papcr s tr ip s  d ipped  in  th e  so lu tions has 
been investiga ted . T he m ost reliable m easure of concn. is 
th e  to ta l  fluorescence energy  along th e  s tr ip  ra th e r  th a n  th e  
w id th  o r th e  h e igh t above th e  liqu id  of th e  s tro n g e st fluor­
escence band . T he concns. investiga ted  ranged  from  
0-003 to  0-8%  according to  th e  so lu te a n d  solvent. A t high 
concns. th e  fo rm ation  of largo c ry s ta ls  lowers th e  accu racy  of 
th e  m ethod  since fluorescence energy is th en  n o t cc concn.

C. R . H.
Polarim eter [analyser] w ith penum bra. E . P e rucca  (Nuovo 

Cim,, 1940, 17, 1— 4).— A cheap  an d  sensitive  ap p a ra tu s  
w hich can  be used w ith  a n y  ligh t source, even m onochrom atic, 
is described. W ith  a  m onochrom atic p o in t source th e  a p p a r­
a tu s  is m ore sensitive th a n  th a t  of L ippicli. O. J . W.

Sterilam p [m ercury arc  lam p].— See B ., 1941, I, 47.
M ulti-purpose photo-electric reflectom eter. R . S. H u n te r  

(J . Res. N at. B ur. Stand., 1940, 25, 581— 618).— In  th e  
reflectom eter tw o se p a ra te  beam s from  a  single source a re  
d irec ted  to  tw o carefu lly  m atched  b a rrie r-layer photo-cells. 
One beam  is reflected specu larly  from  one specim en, w h ilst 
th e  o th e r is reflected diffusely from  th e  o th e r specim en before 
incidence on th e  photo-cells. The d istance  of one photo-cell 
can  be a d ju s ted  along a  ca lib ra ted  scale u n til a  ga lv an o m eter 
ind icates t h a t  th e  cells generate  equal curren ts. In  m easure­
m en ts one beam  is used as com parison beam  and  th e  o th e r as 
th e  te s t  beam . V arious app lications of th e  in s tru m e n t a re  
discussed. J . W . S.

M ounting “  g lobar ”  for researches in the  in fra-red . A.
L eviald i (Rev. Sci. Instr., 1940, 11, 429).— T he carborundum  
rod  (d iam eter 1 cm.) is su rrounded  b y  a  m irro r in  th e  form  of 
a  coaxial cylinder (d iam eter 4 cm.) 6 cm . long w ith  a  longi­
tu d in a l slit 1-2 cm. b road . T he requ ired  h igh tem p , is th u s  
ob tained  over th e  com paratively  sh o rt len g th  of rod  w ith in  
th e  m irror, D. F . R.

Increasing  th e  life of N ernst glowers. E . S. E b ers  and  H . I I .
N ielsen (Rev. Sci. in s tr .,  1940, 11, 429— 430).— T he usual P t  
te rm in al is replaced by  a  P t  globule, m elted  down from  8 in. 
of No. 30 w ire and  welded to  th e  filam ent. T he rad ia tio n  
from  th e  globule is sufficient to  keep it  from  m elting.

D. F . R.
A nom alies in  m ass-spectrography. H . L ich tb lau  (A m .  

A ka d . If'iss. W ien, math.-nat. K l., 1938, 23— 24 ; Chem. Zentr., 
1938, ii, 3719).— T he occurrence of “ g h o sts ,”  bands, an d  line 
b roaden ing  in sp ec tra  o b tained  w ith  m ass-spectrographs of 
th e  M a ttau ch  ty p e  is explained. A. J . E . W.

A .c.-operated d.c. am plifier w ith large  cu rren t ou tpu t. S. N .
Treviflo and  F. Offner (Rev. Sci. In str., 1940,11, 412— 415).—  
A d.c. phase  in v erte r using ca thode  in phase  degeneration  
d rives th e  p u sh -p u ll o u tp u t stage. T he o u tp u t is linear over 
a  range of 160 m a.  ̂ D. F . R .

Shielded glass electrode. J . A dler (Science, 1940, 92, 385—  
386).— T he aq. KC1, w hich ends in a  fluid ju n ctio n  and  com ­
p le te ly  su rro u n d s th e  s tem  of th e  electrode a n d  th e  lead to  
th e  m easuring  a p p a ra tu s , form s th e  shield. L . S. T.

Calibration of N eher-H arper counter circuit for accurate  
com parison of jS- or y -ray  sources. D. E . H u ll (Rev. Sci. 
Instr., 1940, 11, 404— 411).— A ccurate  con tro l of th e  p la te  
vo ltage  and  grid  b ias o f th e  quenching valve  is essentia l for 
reproducib le  resu lts , and  a  m ethod  of m ain ta in ing  th em  to
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w ith in  0-01 and  0-2% , respectively , is described. A t counting  
ra te s  > 1 0 0  pe r sec. an  upw ard  d r if t in th e  ra te  is observed, 
b u t  th is  e rro r, ~ 5 % ,  m ay  be reduced b y  “  w arm ing up  "  th e  
co u n te r a t  a  ra te  <  th a t  used  in  th e  m easu rem en t an d  th en  
m easuring  th e  various sources in o rder of decreasing counting 
ra te . A new  m ethod  of calib ra tion , using a  sam ple  of R n, is 
described. R a te s  of 30— 200 p e r sec. m ay  be m easured  w ith  
a n  accuracy  of 0-2— 0-3% . D . F . R .

Double-acceleration h igh -vo ltage  electron gun . H . Moss 
( / .  Sci. In str ., 1941,18, 8— 9).— I n  th e  electron  gun  described, 
th e  e lectrons a re  generated  in  a  low -voltage, cold-cathode 
tu b e , a n d  a re  accelera ted  in a  re la tiv e ly  h igh  vac. T he 
a p p a ra tu s  is su itab le  fo r genera ting  an  e lectron  beam  of 
40— 100 lev. energy  a t  beam  cu rren ts  of a  few  ¿ta. A su itab le  
self-con tained  h igh-vo ltage ex citer u n it, w ith  p ro tec tiv e  
devices, is also  described. T he a p p a ra tu s  h as th e  a d v an tag e  
over o th e r  ty p es  of e lectron  gun of producing  a  re la tiv e ly  
const, e lectron  beam , and  in th e  fa c t th a t  all pu m p s are 
m ain ta ined  a t  e a r th  p o ten tia l. A. J .  M.

Device fo r accurate  delivery of sm all am ounts of fluid. J .
V ondrak  (Science , 1940, 92, 410).— A spring  clip is a ttach ed  
to  th e  b a rre l an d  p lu n g er of a  syringe and  contro ls th e  am o u n t 
of fluid delivered. L . S. T.

Optim al dim ensions of a  Clusius-D ickel isotope separator.
W . K ra sn y -E rg en  (Physical Rev., 1940, [ii], 58 ,1078— 1085).—  
A tre a tm e n t of th e  th eo ry  of F u rry  (cf. A., 1939, I , 395) con­
cern ing  th e  choice o f d im ensions o f a  single-stage a p p a ra tu s  
to  o b ta in  a  given concn. of iso tope, sm all com pared w ith  
u n ity , a t  a  m in. o p era tin g  cost. Form ula; fo r d istan ce  
betw een th e  tu b es , m ean circum ference of th e  a n n u la r  space 
betw een th em , leng th  of tu b es , and  m in. cost a re  deduced, 
an d  th e  p rob lem  is ex tended  to  an  "  ideal "  m u lti-s tag e  
a p p ara tu s . D a ta  a re  illu s tra te d  num erica lly  fo r p roduction  
of 13C. N . M. B.

E lectrically  driven m agnetically  supported vacuum  type 
u ltracen trifuge. C. S k arstrom  a n d  J .  W . B eam s (Rev. Sci. 
In str .,  1940, 11, 398— 403; cf. A., 1939. I .  224).— R o ta tio n  
is effected th ro u g h  a  tra n s itro n  oscilla to r an d  am plifier 
op erating  a  tw o-phase sa lien t pole s ta to r  and  solid steel 
a rm a tu re , p roducing  a t  1188 cycles pe r sec. an d  1  kw . m oto r 
in p u t a  to rq u e  of 600 g.-sec. th ro u g h o u t th e  s ta r tin g  period 
up  to  10%  slip. T h e  7^-lb. ro to r is su p p o rted  m agnetically  
and  m ay  be accelerated  to  60,000 r.p .m . in 18 m in. On 
reach ing  th e  desired  speed a slip  speed contro l a c tu a te d  by  a 
coaxial m agnetic  p ickup  sh arp ly  reduces th e  pow er in p u t 
and  holds th e  speed const, to  w ith in  0-05% . D. F . R.

Gas detection ap p ara tus for qualitative  m icrochem istry.
C. L . W ilson (A n a ly s t, 1940, 65, 407— 408).— T he te s t  cham ber 
of th e  a p p a ra tu s  co n ta in s a  series o f te s t  filter-paper discs. 
W hen tw o gases a re  released th e  f irs t is rem oved by  th e  first 
few filter discs w h ils t th e  second is d e tec ted  b y  its  reac tion  
on th e  la te r  te s t  discs. T he a p p a ra tu s  has been used success­
fu lly  for th e  de tection  of A sH 3 an d  S bH 3 in p resence of H ,S .

E . C. B. S.
System atic qualitative  organic m icro-analysis. D eterm in­

ations of specific gravity .— See A „ 1941, I I ,  79. 
Fluorescent m edium  fo r use on surface plates. H . D.

Griffith an d  A. M. F ra se r (J. Sci. In str., 1941, 18, 9— 10).— A 
suspension of pow dered an th racen e  in  m edicinal paraffin  is 
sp read  on th e  surface p la te  and  th e  w ork  pressed on it.  The 
h igh spo ts, w here th e  an th racen e  has been p icked  up , a re  
rendered  visible -with an  u ltra -v io le t lam p, as in ten se ly  green 
fluorescent pa tches. T he c o n tra s t is w ith  th e  P russian - 
blue technique. A. J .  M.

Cryolite films on glass surfaces. J . W . F rench  (Nature, 
1940, 146, 687).-—T he ex p lan atio n  of th e  increased tran sm is­
sion of lig h t resu lting  from  th e  cryolite  tre a tm e n t of optical
surfaces is discussed. L . S. T .

p a  nom ograph for industria l a lkalis .— See B ., 1941, I, 62.
M aterials fo r p reparation  of vertebrate  fossils. Analysis of 

their effectiveness. H . A. L epper, ju n ., an d  G. E . Lewis 
(Amer. J .  Sci., 1941, 239, 17— 24).— T ests of p la s te r  o f P a ris 
beam s im pregnated  w ith  various b inders, m ade  to  evaluate  
th e  re la tiv e  m erits  of these  m ate ria ls as stren g th en in g  agen ts 
fo r th e  p rep , of v e te b ra te  fossil specim ens, a re  recorded. 
Gum  arab ic  w eakens th e  p la s te r  specim ens, and D uco cem ent 
gives a  slig h t increase in s tre n g th  b u t  covers th e  specim ens

w ith  a  tough  film. Shellac, E g y p tian  cem ent, A lvar, and  
CataUn, in  th e  o rder given, im prove stren g th . T he re la tiv e  
ad v an tag es of these  m ateria ls w ith  regard  to  cost, colour, 
an d  ease of use a re  also discussed. L . S. T .

X III.—G EO C H EM ISTRY.
Copper, lead, aud  zinc con ten t of the  ho t springs of Jap an . 

[D eterm ination of copper.] K. K u ro d a  (Bull. Chem. Soc. 
Ja p a n ,  1940, 15, 439—441).— F o r th e  de te rm in a tio n  of Cu in  
m ineral H 20  th e  sam ple (500 c.c.) is boiled w ith  H N 0 3 to  
oxidise th e  Fe, w hich  is th en  p p td . b y  th e  add itio n  of excess 
of N H j an d  (N H 4)2CO.,. A fter redissolu tion  and  rep p tn . 
of th e  Fe, th e  com bined filtra tes  a re  acidified w ith  H N O s and  
ev ap o ra ted  to  dryness. T h e  residue is dissolved in H N 0 3, 
ad ju s ted  to  p n  3, and  t i t r a te d  w ith  a  CC1., so lu tion  of d itliizone. 
Ag is e x trac ted  from  th e  CC14 u n til th is  lay e r tu rn s  from  
orange-yellow  to  reddish-vio let, a n d  th e  vol. of reag en t 
requ ired  betw een  th is  colour change an d  th e  change to  a  
p e rm an en t green is de term ined  an d  gives a  m easure  of th e  
[Cu]. V arious Jap an ese  springs co n ta in  Cu 0-06— 68, P b  
0-000— 0 033, and Zn 0-008— 0-027 m g. p e r  1. J . W . S.

T itan ium . XVI. T ransition  of an a tase  in to  ru tile  stru c ­
tu re . A. V. Pam filov  an d  E . G. Iv a n tsch e v a  (J. Gen. Chem. 
R uss., 1940, 10, 736— 744).— T ran sitio n  of an a ta se  to  ru tile  
s tru c tu re  of T iO , tak es p lace a t  800— 900°. T h e  process is 
re ta rd ed  b y  T iO SO j a n d  o th e r im purities. R . T .

M etam orphic, ore-bearing , radioactive rocks from  Feldbach 
(Binnen valley). E . H u g i a n d  H . H irsch i (Schweiz, m in . petr. 
M itt., 1938, 18, 12— 3 9 ; Chem. Zentr., 1938, ii, 3670).-— 
M icaceous rocks con ta in ing  haloes due to  ra d io ac tiv ity  a re  
described. A. J .  E . W .

P o tassium -rich  a lka li rocks from  B ulgaria . E rup tive  rocks 
from  Svidnja (w estern B alkans). S. D im itrow  (A nn . Univ. 
Sofia, Fac. phys.-m ath ., I l l ,  Sci. nat., 1937, 33, 291— 344; 
Chem. Zentr., 1938, ii, 3669).— O ccurrences of shonkinite , 
K -q u a rtz  syen ite , and  q u a rtz  tin g u a ite  a re  described.

A. J .  E . W .
G eological-petrological study of th e  G rand Combin zone of 

th e  Val d ’Ollem ont (Aosta Province, Ita ly ). E . A. D iehl 
(Schweiz, m in . petr. M itt.,  1938, 18, 214— 403; Cliem. Zentr., 
1938, ii, 3669). A. J .  E . W .

G eological-petrological studies in  th e  lower Valpelline,
A osta Province (Italy). R . M asson (Schweiz, m in . petr. M itt., 
1938, 18, 54— 213; Chem. Zentr., 1938, ii, 3669).— A nalyses 
of th e  deposits a re  included. A. J .  E . W .

W illem ite m orphology and paragenesis a t  B alm at, N.Y.
F . H . P ough  (Am er. M in .,  1940, 25, 488—496).—T he occur­
rence an d  m orphology of supergene w illem ite (I) of th e  St. 
Jo sep h  L ead  C om pany m ine a t  B a lm a t are  described. P a ra ­
genesis is d isc u ssc d / T he (I) is of h igh  p u r ity  and  non- 
fluorescent. L . S. T.

D istinction betw een calcite and  dolom ite on polished su r­
faces. J .  R odgers (Amer. J .  Sci., 1940, 238, 788— 798).— A 
crit. exam ination  of ex isting  m ethods shows t h a t  sta in in g  of 
calcite  b y  m eans of aq . C u (N 0 3)2 followed b y  fixation  w ith  aq. 
N H 3 is th e  m ost sa tisfac to ry . A s ta n d a rd  procedure  is 
detailed . L. S. T .

Optical properties and chem ical com position of tw o m icas 
from  W estland, South Island, New Zealand. C. O. H u tto n  
(New  Zealand J .  Sci. Tech., 1940, 21, 330— 331b).— Chemical 
analyses [F . T . Seelye] of m uscovite  (I) from  D uffer Creek, and  
C r-bearing (0-27% Cr20 3) m uscovite  (II) from  W hitcom be 
Valley, are  recorded. '  (I) has a l-5590±0-0002 , /3 1-5932, 
v  1-5976, Pto 2-819, an d  (II), a  l-5590±0-0002, 0 1-5930, 
y  1-5973, p2„ 2-821. T he analyses agree w ith  th e  form ula 
KAr2y 4O j0(O H ,F)!,, w here X  rep resen ts cations o f co-ordin­
a tio n  no. 6, an d  Y  ca tions of co-ord ination  no. 5. L . S. T .

W hat do “  traces of oil ”  indicate ? M. Ongley (New Zealand  
J .  Sci. Tech., 1940, 21, 332b).— The dan g er of concluding 
erroneously  th a t  a  trac e  or seepage of oil ind ica tes th e  p ro x ­
im ity  o f a n  oilfield is po in ted  o u t an d  discussed. L . S. T.

Geology of B ritish  oilfields. I .  Geology of th e  A ssam - 
A rakan  oil region (India and B urm a). H . M. Sale an d  P . 
E v an s  (Geol. M ag., 1940, 77, 337— 363).— T he developm en t 
o f th e  oil indu stry , occurrences of oil and  gas, an d  th e  s t r a t i ­
g rap h y  of th e  rocks are described. L . S. T .
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