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I.— SUB-ATOMICS.
General physical constants. K. T. Birge (Physical Soc. Rep. 

Progr. Physics, 1941, 8, 90— 134).— A progress report, to  August,
1941, w ith deta ils on th e  velocity of light only. W . J.

M.I.T. wave-length project. G. R . H arrison (Physical Soc. Rep. 
Progr. Physics, 1941, 8, 212— 230).— A progress report. W. J.

Simple lormula lor wave-length measurement in ultra-violet 
spectra. P . B ary  (Compt. rend., 1941, 213, 1C5— 106).— A formula, 
which gives good vals. for 13 lines of Hg, is proposed for the  
reduction of wave-lengths from  m easurem ents in quartz-prism  
spectrograms. • W . R . A.

Precision method for the measurement ol the wave-lengths of 
diffuse lines. W . W . A. Johnson and D. N orm an (J. Opt. Soc. 
Amer., 1941, 31, 177— 178).— A m ethod is described of determ ining 
in the m icrom eter trace  of a  diffuse, asym m etric, self-reversed line 
(e.g., Sn 3330, 3262, and  3175 a .) the" cen tre  of in tensity  of the 
line, i.e., th e  vertical line which divides th e  spectral line in to  areas 
of equal in tensity . T his is th e  m ost significant m easure of the 
position of a  line. O. D. S.

Electrode concentrations and total intensity of spectral lines. H.
Hemmendinger (J. Opt. Soc. Am er., 1941, 31, 150— 156).— The 
intensities of th e  Fe and  T i lines in  a  d.c. arc betw een Fe or F e -T i 
(Ti 30—99%) electrodes have been m easured an d  com pared w ith 
theoretical vals. F o r Fe electrodes th e  in tensity  ra tios agree w ith 
theoretical a t  low c.d. A t high c.d. th e  in ten sity  of th e  strongest 
lines is below th e  theoretical, an d  lines of low excitation  poten tial 
deviate >  those of high excitation  poten tial. A sim ilar change 
with increasing concn. of e ither elem ent in th e  m ixed electrodes is 
observed a t  low c.d. As th e  concn. of Fe is increased the  in tensity  
of the  strongest lines begins to  fall below th e  theoretical. A sim ilar 
effect is observed for T i b u t does no t show the  sam e dependence of 
deviation on the  excitation  po ten tial of th e  lines as was observed 
for Fe. This indicates th a t  th e  weakening of th e  strongest Ti lines 
is due to  self-absorption ra th e r th a n  self-reversal. T he best criterion 
for th e  determ ination  of concn. ra tio  from observed in tensities is 
obtained b y  p lo tting  th e  observed against theoretical in tensities for 
a large no. of lines of bo th  elem ents an d  m easuring th e  ra tio  of 
intensity  for th a t  p a rt of th e  curve which is a  s tra ig h t line. The 
dependence of th is  ra tio  oh th e  abundance ra tio  from 0 to  100%  
of Fe in F e -T i m ixtures is given. O. D. S.

Spectrochemical analysis by the stepped sector method.— See A.,
1942, I, 181.

Spectrum-analytical determination of metals in microscopical 
preparations.— See A., 1942, I, 181. 

Use of electrodeless annular discharge in a high-frequency mag­
netic field in spectrum-analytical detection of traces.— See A., 1942, 
I, 182.

He I lines in Balmer continuum. F . E . Roach and  I.. B litzer 
(Astrophys. J .,  1940, 92, 50— 58).— E quiv . w idths of He I lines 
of diffuse series, m easured for 22 sta rs  of classes Oe 5 to  B 5, show 
th a t  h igher m em bers of th e  tr ip le t  diffuse series are abnorm ally 
weak. T his weakening is in te rp reted  in term s of an  increase in 
the continuous absorption coeff. in th e  B alm er continuum . Com­
parison w ith  theory  suggests a high H  con ten t for these stars.

E . R . R .
Zeeman effect and the nature of some new helium lines. P.

Jacqu ino t (Compt. rend., 1941, 213, 64— 67).— The n a tu re  of He 
lines of th e  ty p es aP —1D , 1P— iF , lP — l F , %P —’• 1F , and  ZP — (,, 
has been investigated  by  studying th e  Zeeman effect. The lines 
are very weak, and are in the  neighbourhood of m uch m ore intense 
lines, th u s m aking th e  s tu d y  of the  Zeeman effect difficult. All the  
transitions studied  s ta r t  from  th e  *F level. The Zeeman splittings 
are those which would be given by  quadrupole lines. Owing to  the  
fact th a t  th e  *F level is th e  superposition of three  levels 'F „  *FS, 
and *Ft , these th ree  levels suffer a  com plete Paschen-B ack effect. 
T t y  combining the  rules for th is  effect for dipole lines, and  those of 
he Zeeman effect for quadrupole lines, i t  is shown th a t  th e  com­

plete Paschen-B ack  effect for th e  lines of th e  m ultip le t is th e  sam e 
w ,as th e  Zeem an 'effect of th e  singlet lines, for a  quadrupole line. 

The lines due to  th e  transitions 3P i. ,— *F and  lP — *F  a re  con­
sidered to  be of th is type. A. J .  M.
1 8 9  F  (a . ,  i .)

Remarkable [auroral] green-line source. J. K aplan (Nature, 1942, 
149, 273).— A tube  previously used (A., 1940, I, 275) when cleaned 
and  filled w ith N , a t  100 mm. quickly developed a  strong  afterglow 
rich in  th e  green auroral line. A nother tube  a t  50 m m . also showed 
strong forbidden O and N line excitations. A pparen tly  th e  c a ta ­
ly tic  effect of th e  walls for th e  destruction  of active N had  been 
rem oved. A. A. E.

Kinetic temperature of the solar reversing layer. P. J . R ubenstein 
(Astrophys. J .,  1940, 92, 114— 117).—R edeterm ination  of th e  curve 
of grow th for th e  sun gives 5400° ±1300° as th e  tem p, of th e  solar 
reversing layer for Fe atom s, and  1-7 X 10" '± 0 -40  x  10~* as the  
dam ping const. E . R . R.

Emission spectra of the rare-earth elements. W . F. Meggers (J. 
Opt. Soc. Amer., 1941, 31, 157— 159).— A review of present know­
ledge of the  analysis of th e  emission spectra  of th e  rare-earth  
elem ents. 5000 Tm  lines have been m easured betw een 2200 and 
9000 A .,  and a  partia l analysis of th e  spectrum  is reported  b u t not 
described in detail. O. D. S.

Transition probabilities of forbidden lines. S. P asternack  (/Is/co- 
phys. / . ,  1940, 92, 129— 155).— The calculation of transition  p rob­
abilities of forbidden lines for atom s irw p 1, p %, p‘, d ', and 
configurations is discussed. R esults for m any elem ents in p k 
configurations, for th e  d1 configuration of Fe v n , and for the  d3 
configuration of C vi, Mn v, and Fe v i are given. E . R . R.

DO  Aquilae 1925—an unusual nova of Nova Pictoris 1925 type.
B. Vorontsov-V elyam inov (Astrophys. J . ,  1940, 92, 283—288).— In  
its decline th e  nova showed strong lines of [Fe n j .  I ts  ligh t curve 
is sim ilar to  th a t  of Nova Pictoris, and th e  com parison leads to  
reconstruction of unobserved p a rts  of bo th  curves. E . R . R .

Spectrum of NGC 6543 and its nucleus. P. Swings (Astrophys. 
J ., 1940, 92, 289—294).— Bowen’s fluorescence mechanism  is a b s e n t ; 
th e  recom bination process is especially efficient in th e  nebula, 
giving strong lines of C it . C m , and N  i n .  T he nucleus is a  W olf- 
R ay et s ta r  showing lines of N  iv  and  C iv  of sim ilar in tensities, 
and  is thus in term ediate  betw een \VN  and  I VC sequences,

K. R. R.
Nebular spectra of two slow novae DQ  Herculis and R T  Serpentis.

P. Swings and O. S truve (Astrophys. J .,  1940, 92, 295— 302).— In  
Nova Herculis m any new lines are identified in th e  region 3200—  
6700 a . The spectrum  has no t changed much»-since 1935—6 bu t 
th e  increased separation  of th e  tw o visible com ponents now m akes 
i t  possible to  observe th e ir  spectra  separately . T hey  exhib it 
sim ilar ionisations b u t some differences of line structure . In Nova 
Serpentis lines of [Ne in ] , [Ne v], [Fe vx), H, H e i, He ii, an d  
[O h i] are strong, b u t those of [Fe m ] are  very w eak ; th e  spectrum  
has th u s  changed m arkedly  since 1931. E . R . R.

Physical processes in gaseous nebulae. X. Collisional excitation 
of nebulium. M. H . H ebb and  D. H . Menzel (Astrophys. J .,  1940, 
92, 408—423).—Calc, ta rg e t areas for collisional excitation  of O n i  
by electron im pact are large, especially for excitation  betw een th e  
levels of 3P . In nebula: th e  levels of and atom s in th e  ground 
level a tta in  a  high population , which is consistent w ith resonance 
absorption  of He n  A 303 by the  coincident line ’P ,— ,P 1 of O in  as 
proposed by Bowen. E . R . R.

y-Cassiopeice. R. B. Baldw in (Astrophys. J . ,  1940, 92, 82— 113).— 
E quiv . w idths of sharp  absorption  lines o f H e and H are  m easured, 
and th e  distance from the photosphere to  the  s tra tu m  in which tho 
lines a re  produced is derived. R esults a re  consistent w ith  th e  radii 
determ ined from  broad absorption  and  emission lines. T he sharp  
absorption  lines a re  produced in th e  outerm ost layers. V ariations 
in  th e  emission in tensity  ra tio s of th e  tw o com ponents of th e  lines 
of ten  elem ents are established and  discussed. E . R . R .

Absorption spectrum of y-Cassiopeise in 1940. M. L. Tcheng 
(Compt. rend., 1941, 213, 162— 164).— Absorption and emission 
(bright-line) spectra  a re  com pared. The presence of lines, due to  
H  i, Ca ii. Mg ii, Fe ii, C n , Fe in .  H e i, H e n , N n , O ii, and 
A1 in , in th e  absorption  spectrum  is reported. W . R. A.

Alternations in stability of compounds of the elements of group V.
J . H . H ildebrand (J. Chon, liduc., 1941, 18, 291— 292).—Cor-
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re la tions betw een ionising p o ten tia l and  th e  stab ility  of th e  chlorides 
and  oxides of th e  fifth group of th e  periodic system  are discussed.

L . S. T .
Discharge phenomena in gases. R. W. L unt, A. von Engel, and 

J . M. Meek (Physical Soc. Rep. Progr. Physics, 1941, 8, 338— 3G7).— 
A progress report. W , J.

High-frequency conductivity and effective dielectric constant o! 
electronic medium in a high-vacuum thermionic valve. R. G. B asak 
(Indian J . Physics, 1941, 15, 343— 358).— T he high-frequency con­
d u c tiv ity  of th e  anode-screen-grid space in a  therm ionic valve is 
oc th e  therm ionic curren t, an d  increases w ith  frequency an d  w ith 
th e  tim e of s ta y  of electrons. T he effective dielectric const, of the  
electronic m edium  decreases rap id ly  w ith  increase in  th e  tran s it 
tim e of electrons. W . R . A.

Relation between the magnitudes of the first and of the total 
electron affinity of atomic residues. B. V. Nekrassov (J. Gen. 
Chem. Iluss., 1941, 11, 609— 670).— The energy E ,  of th e  reactions 
F?+ F «+( Q7+ ci«+, 0 ,+ ->  0»+, and  S«+ Ss* and  th a t,  E t , of
th e  reactions F ,+ - >  F - , Cl7+ ->  Cl- , 0 ,+ ->  O— , and  S,+ ->  S—  are 
re la ted  by  th e  expression E t  =  (0-507 ~ 0 -002)z£ ,, z being 7 for F  
and  Cl and 6 for O and S. T his equation  appears to  have' a  
theo re tical significance. J .  J .  B.

Gram electron. L. F . A udrieth and M. J .  Copley (J. Chem. 
Educ., 1941, 18, 373— 374).— The use of th e  concept of th e  gram  
electron, m ass 9 x 10~2B x N  g., is advocated . L . S. T .

Separation and use of stable isotopes. H . C. U rey (J. A p p l. 
P fysics , 1941, 12, 270—277).— The H ertz  diffusion, th e  Clusius 
and  Dickel therm al diffusion, an d  th e  d istillation  an d  chem ical 
exchange m ethods of separa ting  stab le  isotopes are described. 
T he production, cost, tim e required to  establish equilibrium , and  
probable ease of enlargem ent of th e  a p p ara tu s  to  g reater capacity  
a re  com pared for these m ethods. T he use of stab le  isotopes of H , 
C, O, an d  N in th e  investigation  of chem ical and  biological problem s 
is discussed and  it is suggested th a t  these m ay prove a t  least as 
useful as radioactive  indicators. O. D. S.

y-Radiation of radio-thorium. J . Surugue an d  S. T. Tsien (Compt. 
rend., 1941, 213, 172— 174).—The rad ia tion  accom panying th e  emis­
sion of a-particles from  radiothorium  is y-radiation  and not, as 
suggested by M eitner (Z. Physik, 1928, 52, 637), A '-radiation. 
T he energies of th e  tw o y-radiations em itted  are 86-8 and  83-3 ke.v.

W . R . A.
Scattering of neutrons in deuterium. C. K . Sundarachar and 

J . F . S tre ib  (Nature, 1942, 149, 51).— Using neu trons released in 
th e  B e-D  nuclear reaction, th e  sca ttering  of m edium -fast neutrons 
in  D , has been investigated . T he curve re la ting  no. of tracks w ith 
energy of recoil deuteron shows m ax. a t  1-2 Me.v. (which m ay 
correspond w ith th e  peak  energy of th e  low-energy group of 
neutrons) and, m ore prom inently , a t  0-7 Me.v. T he la tte r  is p re ­
sum ably  due to  an  anom aly  in  th e  n eu tron -deu teron  in te rac tio n ; 
i t  m ay be associated w ith  th e  R am sauer effect an d  w ith B ethe 's 
Kj =  5-4 x 10-13 cm. T here is a  wide spread of energy in th e  
neu tron  beam  which is sca ttered  in th e  gas contained in th e  ionis­
a tio n  cham ber. A. A. E .

Cloud-chamber analysis of barytron secondaries. J .  I. H opkins, 
W . M. Nielsen, and L. W . Nordheim  (Physical Rev., 1939, [ii], 55, 
233).—rSecondaries produced by  b a ry trons (filtered th rough  274 g.

fer sq. cm. of Fe) in  a  0-82-cm. P b  p late  o r th ree  spaced 0-31-cm. 
b p lates have been studied  in a  counter-controlled cloud-cham ber. 

T he no. of single secondaries is no t significantly g reater in a  0-82-cm. 
th an  in a  0-31-cm. P b  p la te . N early  all th e  observed secondaries 
can be explained by assum ing th a t  th ey  are produced by  direct 
collisions betw een bary trons and a t.  electrons. A. J .  E . W .

Significance of sidereal time variations of cosmic rays. A. H .
C om pton and  P. S. Gill (Physical Rev., 1939, [ii], 55, 233).— Analysis 
of a ll available d a ta  by  Fourier and harm onic-dial m ethods indicates 
a n  am plitude of th e  sidereal tim e varia tion  which is th a t  p re­
d icted  by Com pton and G etting ’s galactic ro ta tion  theory . Applic­
a tio n  of a  new harm onic-dial m ethod to  d a ta  from  Mexico and th e  
Pacific shows th e  p robable insignificance of th e  first harm onic present 
in  th e  Fourier series, and th e  existence of a  real second harm onic 
corresponding w ith a  12-hr. sidereal period. T he results indicate 
th a t  th e  earth  is n o t m oving appreciab ly  w ith  respect to  th e  cosmic- 
ra y  source, and hence th a t  th e  rays do n o t come d irectly  from  outside 
our galaxy. A. J .  E . W .

Direct demonstration of spontaneous meson disintegration. P.
Auger, R. Maze, and  R . Cham inade (Compt. rend., 1941, 213, 381— 
383).—A beam  of penetra ting  cosmic ray s traverses a  system  of 
tw o parallel superposed horizontal counters separated  by  a 10-cm. 
P b  filter. Coincidences denote th e  passage of each meson. Below 
th e  second counter is a  layer of several cm . of P b  in which ~ 1 %  
of the  mesons is re ta rded  and undergoes disin tegration , em itting  a 
n eu trin o  and  an  electron. These electrons emerge from the Pb 
and a  fraction of them  are recorded by  a  th ird  counter a t  a  tim e 
subsequent to  th e  original coincidence (cf. R asetti. A.. 1941, I, 316).

N . M. B.

Photographic method of estimating the mass of the mesotron.
D. M. Bose and (Miss) B. C houdhuri (Nature, 1942, 149, 302).— 
A fter applying to  th e  resu lts previously obtained (A., 1941, 1, 396) 
corrections relating , respectively, to  th e  val. of Z  and  to  the  group­
ing of the  lengths of th e  ionisation tracks, th e  m esotron mass is 
recalc, as 2 1 7 ± 3 0 w 0. C urvatures of th e  p a ir tracks lead to  the 
val. 186-Om0. A. A. E.

Applied nuclear physics. R . D. E vans (J . A p p l. Physics, 1941, 
12, 260— 269).—A review of th e  applications of m ethods derived 
from  nuclear physics in  chem istry, m etallurgy, radiology, geolog)', \ 
physiology, and  medicine. T he uses of "  trace r ”  a tom s in chem­
istry , m etallurgy, and  physiology are  described. O. D . S.

Symmetry properties of nuclear levels. E. P . W igner and  E. 
Feenberg (Physical Soc. Rep. Progr.'Physics, 1941, 8, 274— 317).— 
A progress report. W . J .

Lorentz invariance in quantum theory. (Sir) A. E dding ton  (Proc. 
Camb. Phil. Soc., 1939, 35, 186— 194).— A tten tion  is draw n to  the 
frequen t disregard in  q u an tu m  theory  investigations of th e  proviso 
th a t  th e  co-ordinates to  which th e  form al conditions of Lorentz 
invariance app ly  form  a  4-vector, an d  special a tten tio n  is directed 
to  th e  m isapplication of L orentz invariance in D irac 's theo ry  of the 
H  atom  and  in the  calculation of degeneracy energy of ionised 
m ateria l. W . J .

Lorentz invariance in the quantum theory, (a ) P. A. M. Dirac, 
R . Peierls, and M. H . L. Pryce. ( b ) (Sir) A. E dding ton  (Proc. 
Camb. Phil. Soc., 1042, 38, 193— 200, 201— 209).— (a )  A reply to 
criticism  by E dding ton  (see preceding abstrac t).

( b )  F u rth e r criticism . L . J .  J .
Lorentz invariance of the Dirac theory of the positron. H. Honl 

(Physikal. Z ., 1941, 42, 294— 295).—F u rth e r poin ts in elaboration 
of previous work a rc  discussed (see A., 1942, I, 163). A. J . M.

Opacity of gas mixtures in stellar systems. P. M. Morse (Astro- 
phys. J . ,  1940, 92, 27—-49).— O pacities of m ixtures of H „  He, Ot , 
Na, Mg, Si, K, Ca, and  F e  a re  com puted, for an y  proportions of H , 
and He and for 4 m ixtures of th e  heav ier elem ents, for tem p.
4 x 104° to  10*°, a n d  for densities from  10-1  to  10‘ g. pe r c.c. 
T he dependence of th e  opacity  on th e  chem ical constitu tion  of the 
m ix ture  and th e  bearing  of these resu lts on th e  com putation  of
[H] in  sta rs are discussed. E . R . R .

Nuclear reactions in the carbon cycle. H. A. B ethe (A s trophy s.
J .,  1940, 92, 118— 121).—The life-tim es of 12C and  l*N previously 
assum ed to  be in th e  ra tio  of ~ 1  : 20 are  approx. equal, viz., 2-5 x 
10* and  4 x 10* years respectively. In  m ain-sequence s ta rs  the  
abundances of *’C and  1JN should be approx. equal and th e  combined 
abundance of C and N should be —1%  by  w t„  a resu lt in  closer 
agreem ent betw een observations an d  the  requirem ents of th e  C 
cycle. E . R . R .

Internal temperature of white dwarf stars. R . E . M arshak (A stro- 
phys. / . ,  1940, 92, 321— 353).—The s ta te  of m atter, tem p, d istrib u ­
tion, and  electron density  in  th e  in te rio r of a  w hite  dw arf arc 
investigated . T he cen tral tem p , and  rad ii of Sirius B (dc =  1-5 x  
10’° c.) and  40 E ridan i B  ( i ,  =  3 x  10’° c.) are  difficult to  reconcile 
w ith  th e  therm onuclear reactions of th e  C cycle. A t such tem p, and 
the  prevailing high densities reactions betw een protons and o ther 
nuclei wonld be very rap id . I t  is concluded th a t  no H  is present, 
and th a t  the  energy production is due to  g rav itational contraction  
ra th e r th a n  therm onuclear reactions. E . R . R .

II.— MOLECULAR STRUCTURE.
Applications of spectroscopy to combustion. A. G. Gaydon 

(Physical Soc. Rep. Progr. Physics, 1941, 8, 50— 70).-—A progress 
report. W . J.

Molecular electronic spectra, dispersion, and polarisation. Theo­
retical interpretation and computation of oscillator strengths and 
intensities. R. S. Mulliken and (Mrs.) C. A. R ieke (Physical Soc. 
Rep. Progr. Physics, 1941, 8, 231— 273).—A progress re p o rt.^

Chemistry of high-current carbon arc. W . Finkelnburg  (Z. 
physikal. Chem., 1941, B, 49, 297— 302).—The characteristics of th e  
h igh-current C arc are  described, and  problem s aw aiting  solution, 
especially those connected w ith  th e  spectrum  of th e  arc, are  poin ted  
ou t. A. J .M .

Temperatures in spectroscopic sources used in analytical work.
O. S. Duffendack and J .  M. La R ue (J . Opt. Soc. Am er., 1941, 31, 
146— 149).—The tem p, param eters T  of th e  d.c. and  a.c. arcs 
betw een g raphite  electrodes and  in th e  a .c . a rc  betw een graphite  
electrodes coated w ith  NaOH have been determ ined from  m easure; 
m ents of th e  d istribu tion  of in tensity  am ong th e  ro ta tio n a l lines o 
th e  CN band a t  4216 a . T  is equal to  th e  tem p, of th e  source onl\ 
when therm al equilibrium  is a tta in e d ; for o th er sources i t  is an  equiv. 
tem p, and, by  substitu tion  in  th e  B oltzm ann form ula, determ ines 
th e  populations of a t.  levels of different excitation . T  is found to  
be  independent of th e  a rc  cu rren t an d  th e  length  of th e  gap and is
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not correlated w ith the  tem p, of the electrodes observed visually. 
Average vals. of T  for th e  high-voltage a.c. arc and  th e  d.c. a rc  
between g raph ite  electrodes are respectively 8616° and  7136° K . 
The presence of N aO H  on th e  electrodes does n o t reduce T  of the  
high-voltage a.c. arc. O. D. S.

Spectra of comet heads. V. D ufay (Compt. rend., 1941, 213, 
160— 162).—A no. of band-lines in th e  spectra  of com et heads, 
particularly in  th e  region 3930— 4140 A., are a ttr ib u te d  to  N aH .

W . R . A.
Possible existence of formaldehyde in the atmosphere ol Venus. R.

Wildt (Astrophys. J .,  1940, 92, 247—255).— No absorp tion  bands of 
CH ,0 are detected  in u ltra-v io le t spectrogram s of Venus. T heir 
absence does n o t preclude photochem ical form ation of CHjO in the  
planet’s a tm . in  th e  past. Solid polyoxym ethylene hy d ra tes m ay 
constitute the  clouds observed in  th e  a tm . E . R . R.

Vibrational spectra of hydrocarbon molecules. IV. General 
method of forming equations for computation of the vibrations of 
complicated molecules. M. A. E liaschevitsch ( / .  Pity s. Chem. liuss., 
1940, 14, 1381— 1395; cf. A., 1941, I , 192).— If  different vibrations 
in a mol. are m utua lly  independent th e ir  equations can be found 
as soon as th e  sym m etry  of th e  mol. is know n. Exam ples are 
worked o u t for a  non-linear mol. X Y 2, a  te trah ed ra l mol. X Y „ 
and a plane sym m etrical mol. X ,Y 4. J .  J .  B.

Identification of homologous organic compounds or isomerides by 
their near infra-red absorption spectra. (Mme.) M. F reym ann and 
R. Freym ann (Compt. rend., 1941, 213, 174— 177).—A liphatic hydro ­
carbons absorb  near 1 fi. T he band, 4v(CH) +  S(CH), has two 
max. a t  ~ l -0 2  an d  1-04 fi. T he difference in in tensity . Ah, of these 
varies w ith th e  no. of C in  th e  hydrocarbons in a regular m anner, 
the com ponent a t  1-02 p. becom ing more in tense as th e  no. of C 
increases. T he g reater is th e  branch ing  in  isom erides th e  lower is 
the in tensity  of th e  1-02 ft. com ponent. Ketones give sim ilar 
results. W . R . A.

Infra-red absorption spectra of ethylene and tetradeuteroethylene 
under high resolution. W . S. Gallaway and E . F . B arker (J. Chem. 
Physics, 1942, 10, 88— 97).— Several infra-red  bands of C ,H , and 
C,D4 have been resolved, and  from th e  ro ta tional consts. vals. of 
moments of inertia , and  mol. dim ensions have been calc. : C— C 
1-353, C— H  1-071 a ., angle H -C -H  119“ 55'. Fundam en ta l fre­
quencies consistent w ith observed d a ta  have been assigned.

W . R . A.
Systematics in the vibrational spectra of the halogen derivatives 

of methane. T. Y. W u (J. Chem. Physics, 1942, 10, 116— 124).— 
From considerations of mol. sym m etry  and  th e  approx. n a tu re  of 
the vibrations, observed infra-red  an d  R am an frequencies of halogen 
derivatives of CH 4 have been classified, an d  transitions in  passing 
along th e  series C H 4, M eX, C H .X Y , C H ,X t , C H X .Y , C H X „ C X 4 (X 
and Y =  halogen) are indicated . A valency-force trea tm e n t of CHaX 2 
mols. is given. The po ten tia l function  con tains six consts. and  w  
equations have  been derived. \V. R . A.

Low-frequency fundamental band of ethane at 12 R- G.
Owens and  E . F. B arker (J . Chem. Physics, 1942, 10, 146).— 
R e-exam ination of the  12 ft. band  of C ,H , indicates th a t  (i) the  
spin effect is operative and  accen tuates slightly  every th ird  line, 
(ii) th e  band  centre lies a t  820-82 cm .- ' and  th e  high-frequency side 
is the  more intense, (iii) approx. m idw ay betw een th e  m ajor peaks 
a series of m inor absorption  m ax. are observed, arising probably  
from th e  change 1 ->• 2 in  th e  sam e v ibrational q uan tum  no. for 
which th e  transition  0 ->  1 yields th e  principal band . W . R . A.

Molecular vibrations and infra-red spectrum of acetaldehyde.
H. W . Thom pson and  G. P . H arris  {Trans. Faraday Soc., 1942, 38, 
37— 46).—The infra-red  spectrum  of MeCHO vapour has been 
m easured in  th e  range 1—20 ¡i., and 14 fundam ental frequencies 
are assigned on th e  basis of these resu lts and  of R am an d a ta ; th a t  
corresponding w ith  th e  torsional oscillation ab o u t th e  C-C bond is 
missing. The difference (2— 3 g.-cal.) betw een th e  observed sp. 
heat and  th a t  calc, from th e  14 fundam entals suggests a  considerable 
barrier to  in te rn a l torsion. F . L . U.

Absorption of polysubstituted benzene derivatives. A. L. Sklar 
(J . Chem. Physics, 1942, 10, 135— 144).—The intensification of th e  
forbidden 1A  transition  in C ,H , by  non-chrom ophoric
substituen ts is due to  th e  unsym m etrical d istortion  of th e  ring  by  
the  norm al v ibrations and  to  th e  transition  m om ent produced a t  
th e  equilibrium  position by  the  m igration of charge from th e  sub ­
s titu e n t in to  th e  ring, o r vice versa. These effects a re  discussed 
m athem atically  and predicted  ra tios of intensification agree well 
w ith experim ental da ta . W . R . A.

OH band in the infra-red absorption spectra of organic molecules.
(Mile.) A. M. Vergnoux and (Mile.) R . D adillon (Compt. rend., 1941. 
213, 1G6— 169).—T he spectra  of C ,H „ PhO H , o-OH-C.H.-CHO (I), 
E tCH O, PhCHO, and  o-C ,H 4C1-OH (II) have been exam ined from 2-6 
to  3-2 ft. T h e C ,H , nucleus gives bands a t  3439,3390, and 3312 cm .-1 ; 
PhOH gives a narrow  OH band a t  3638 cm . -1 in  dil. solution in CC14 
an d  a  broad OH  band  a t  3390 cm . - 1 in  conc. solution. (I) gives a  
band a t 3358 cm . -1 in  dil. solution which fuses in to  a  m uch wider 
band in conc. solution. Dil: solutions of (II) give two bands a t

3600 and 3530 cm . -1 For cquim ol. concn. general absorp tion  near 
3500 cm . -1 is in th e  following o rder : (I) >  (II) >  P hO H  >  PhCH O 
>  C ,H ,. T he significance of th e  positions of bands and  of differ­
ences in in tensities is discussed. W , R . A.

Light absorption and constitution of organic compounds. I. 
Analysis of the extinction curves of aromatic Schiff’s bases. A. von
Kiss and G. Auer (Z. physikal. Chem., 1941, A, 189, 344— 363).—

, The extinction  curvcs of several arom atic aldehydes an d  am ines 
and  of th e  Schiff's bases derived from  them  have been m easured 
over the  v range 20,000— 46,000 cm .-1  In  th e  absorption  spectra 
of Schiff’s bases th e  characteristic  bands of th e  p a ren t aldehyde 
and am ine are usually absen t. W ith  increasing no. of conjugated 
double linkings th e  energy of excitation  is decreased, so th e  C ,H , 
bands are shifted tow ards longer A and th e  in tensity  of th e  bands 
is increased. T he form ation of H  bonds and  quinonoid struc tu res 
causes the  appearance of a new b and  near th e  lim it of th e  visible 
region. The m echanism of th e  absorption is discussed.

J . W . S.
Light absorption of cobalt thiosulphate solutions. A. von Kiss 

and E . M ajor (Z. physikal. Chem., 1941, A, 189, 364— 372).—The 
ex tinction  curves of various conc. solutions of C oS04 and  CoS,©, 
and  of C oS04 in various conc. solutions of N a ,S s0 3, H 2S 0 4, and 
N ajS20 8 have been m easured a t  room  tem p , and  over the  A range 
2000— 7000 a ., in  com parison w ith th e  ex tinction  curve of Co(C104)„  
a ttrib u tab le  to  th e  C o (H ,0 ),"  ion. Evidence is ob tained  th a t  in 
the presence of excess of Co" an d  S2O j"  ions, C o S ,0 , and th e  c o ­
ordination  complex Co(S,Oa) ,"  are  form ed. In  conc. H 2S 0 4 a  com ­
plex Co(S04)2"  is formed. Owing to  th e  low solubility  of N a2S20 ,  
the  form ation of Co(SsO ,) j"  could no t be established. T he m echan­
ism of the  absorption  is discussed. J .  W . S.

Structure and absorption of hydroxylic dyes derived from triphenyl- 
methane. Tautomerism of the benzaurins and phthaleins. (Mme.) 
P. K am art-l.ucas (Compl. rend., 1941, 213, 67— 69).—  'Ihe  abso rp ­
tion spectra  of benzaurin, tetrabrom obenzaurin , a n d  th e  ester of 
tetrabrom ophenolphthalein  have been investigated, where possible, 
in E t 2Op E tO H , C ,H „  and  dioxan, and  in acid, neu tra l, a n d  alkaline 
solution. Com pounds of these types can exist in th ree  forms w ith 
different absorptions in th e  visible, each convertible in to  th e  o ther 
reversibly. T he equilibria betw een these th ree  form s varies w ith 
th e  solvent, th e  concn., the  pn  of th e  solution, and  th e  n a tu re  
an d  no. of th e  atom s or radicals a ttach ed  to  the  nucleus. Ih e  
in troduction  of B r in to  benzaurin does no t affect th e  general form 
of th e  absorption  spectrum  of th is  com pound, b u t sim ply exerts a 
bathochrom ic effect. A. J . M.

Coloured tautomeric forms in the benzaurin, phenolphthalein, and 
phenolsulphonephthalein series. (Mme.) P . R am art-L ucas (Compt. 
rend., 1941, 213, 244— 246; cf. A., 1940, I, 145).— E xam ination  of 
th e  absorption spectra  of benzaurin and  phenolsulphonephthalein 
and th e ir  B r4-derivatives, o-cresolsulphonephthalein an d  its B r2- 
derivative, and  allied com pounds indicates th a t  one of th e  th ree  
coloured tau tom eric  forms exists m ain ly  in  CHC1S, C ,H ,, o r H 20  
(and to  some ex ten t in E tO H  or E tO H —AcOH), a  second form 
exists m ainly in  aq. N a2C 0 3 (and to  some ex te n t in n eu tra l m edium  
or in AcOH), w hilst th e  th ird  form appears m ainly in  acid  medium , 
e.g., H C l-E tO H  (and also in  E tO H , E tO H -A cO H ). Theoretical 
aspects of th e  re la tion  betw een th e  th ree  form s are discussed.

A. T . P .
Spectrophotometric study of glutathione. (Miss) G. A. Anslow 

and (Miss) E . R . Lym an ( / .  Opt. Soc. Amer., 1941, 31, 114— 117).— 
T he visible and  u ltra-v io le t absorption  spectrum  of g lu ta th ione (I) 
in  aq ., E tO H , an d  N aOH solution has been m easured. B ands w ith 
centres a t  500, 325, 280, an d  252 rxifi. a re  observed and are  ascribed 
to  th e  a-/3 C link  in th e  glu tam ic acid radical, th e  SH group of the  
cysteyl radical, the  peptide linking, and  th e  S-S linking of oxidised 
(I), respectively. The peptide  ban d  a t  280 m¡1. consists of two 
com ponents; th e ir position, shape, and  relative in tensities depend 
on the  solvent. F .p . m easurem ents of th e  mol. w-t. of th e  (I) mol. 
an d  of its  constituen t N H 2-acids before and a fte r irrad ia tion  w ith 
light of various AA confirm  th e  conclusions th a t  dissociation of (I) 
a t  th e  peptide  link  is caused by  A 280 mfi., oxidation  a t  th e  SH 
group w ith the  form ation of S'S linkages by A 325 m^t., and  
reduction of previously oxidised mols. by  A 252 m/t. O. D. S.

Absorption of ultra-violet energy by the peptide linkage. (Miss)
G. A. Anslow and (Miss) S. C. N assar (J. Opt. Soc. Am er., 1941, 31, 
118— 123).—The absorption  spectra  of ovalbum in, lactalbum in, and 
gelatin in aq., NaOH , o r E tO H  solution have been m easured and 
com pared w ith  those of phenylalanine, try p to p h an , tyrosine, 
N H PhA c, stearanilide, and glu ta th ione (cf. preceding abstrac t). 
A region of selective absorption  characteristic  of th e  peptide  group 
was observed a t  -—-280 m/z., overlapping with, th a t  characteristic  of 
tyrosine and  try p to p h an . T he band consists of tw o com ponents 
separated  in  th e  p ro teins and  N H 2~acid peptides b y '**-'1200 cm . 1 
and in th e  anilides b y  ^ 8 5 0  cm .“*1 D enatu ra tion  by rad ia tion  is 
due to  breaking of th e  peptide  link. The energy of th e  absorbed 
q uan tum  is ~ 4 -4  e.v . and  varies w ith th e  solvent. O. D. S.

Spectra of lipoid fractions from human non-cancerous and can­
cerous tissue. H . S. Penn ( / .  Chem. Physics, 1942, 10# 145— 146).
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U nder identical experim ental conditions H g-excited fluorescence in 
non-cancerous lipoid fractions was <  in  cancerous. W ith  increasing 
deprotein isation  th e  fluorescence of th e  cancerous fraction approaches 
th a t  of m ethvlcholanthrene. W . R . A.

Excitation oi the green fluorescence of mercury by near ultra­
violet radiations. R . Lennuier (Compt. rend., 1941, 213, 109— 171).— 
T he green fluorescence is excited by rad ia tions >3000  A . The 
tr ip le t a .s' , . 2 is no t em itte d 'a lth o u g h , in th e  spectrum  of
th e  incident light, th e  line 4047 a .  is only p a rtly  reversed. The- 
visible fluorescence is com pletely depolarised. T he in ten sity  of th e  
visible band  varies as a  function  of th e  v .d . T he m echanism  of 
th e  excitation  process is discussed. W . R . A.

Effect of size of particle on intensity of fluorescence of a phosphor.
H . S. O ldham  and  W . K unerth  ( / .  Opt. Soc. A m er., 1941, 31, 102—  
104).— The in ten sity  of th e  fluorescence excited by  Hg 2537 A . in 
opaque layers of particles of artificial ZnBeSiOj phosphors decreases 
w ith increasing d iam eter of th e  particles (diam eters up  to  in.) 
according to  a  stra igh t-line  relationship . I t  is supposed th a t 
fluorescence is confined to  th e  surface layers of th e  particles.

O. D. S.
Fluorescence of methylcholanthrene. I .  H ieger (Nature, 1942, 

149, 300— 301 ; cf. Fenn, A., 1942, I , 194).—No differences in 
fluorescence betw een fa tty  ex tracts of cancer tissues and those of 
non-cancer tissues have been observed. T he fluorescence spectrum  
of m ethylcholanthrene exh ib its 3 massive bands, th e  in te rval 
betw een th e  first and  second bands being near Hg 4047 a .  The 
hydrocarbon fluoresces very  powerfully in  th e  m ost sensitive region 
(violet) of th e  photo-sensitiv ity  curve of an  o rd inary  p late .

A. A. E.
Fluorescence, absorption, and scattering of light in ruby. (Miss) 

A. M ani {Proc. Ind ian  Acad. Sci., 1942, 15, A, 52— 64).— The first- 
o rd e r  la ttice  spectrum  of A1,03 has 18 norm al modes of v ibration . 
Two R am an displacem ents of 370 and 412 cm .-1  have  been ob tained  
using a  single crysta l of A l,O s. T he fluorescence an d  absorption 
spectra of ru b y  have been investigated  an d  th e  polarisation  charac­
teristics of th e  bands in  relation  to  th e  directions of th e  optic  axis 
of th e  crystal and polarisation  of th e  inciden t beam . Emission 
bands fall in to  tw o g ro u p s : (i) electronic bands caused b y  tra n s ­
itions of th e  shielded electrons of th e  C r "  ions, and (ii) v ib rational 
bands arising from  a m odulation of th e  electronic transitions by 
th e  crystal la ttice  vibrations. Shifts in w  of 8 of th e  v ib rational 
bands from th e  p rincipal doublets agree w ith observed R am an and  
infra-red  vv of A1,0,. B ands on th e  Stokes an d  an ti-S tokes sides 
show sim ilar polarisation  characters. W . R . A.

Raman effect in deuteronitric acid. G. B. B anerji and B. Mishra 
(Indian J . Physics, 1941, 15, 359— 303).— The R am an spectrum  of 
DNOs, prepared by  th e  action of D aO on N ,O s, consists of 12 dis­
placem ents. B y  com paring w ith  H N O s isotopic sh ifts have been 
calc, and  v»> assigned. W . R . A.

Raman spectra of compounds in the gaseous and liquid states.
J. R. Nielsen and N . E . W ard (J. Chem. Physics, 1942 ,10, 81— 87).—- 
An ap p ara tu s for exciting th e  R am an spectra  of gases an d  liquids 
a t  tem p, up  to  300° has been constructed. Spectra of PC13, MeCl, 
MeBr, MeOH, C,H,C1S, C ,H ,B ra, CHClj, an d  CC14 in  th e  vapour 
an d  liquid s ta tes  have been photographed a t th e  sam e tem p , in 
jux taposition . R am an spectra of gaseous n-CsH u , n -C ,H 14, and 
D ,0 , excited  by  2537 a ., are recorded. * The change in  R am an 
frequencies w ith  th e  s ta te  of aggregation is different for different 
v ibrations an d  varies m arkedly from com pound to  com pound. 
Perpendicular bands of sym m etrical to p  mols. a re  m uch less diffuse 
in  the  liquid th an  in th e  gas, indicating th a t  interm ol. forces quench 
ro ta tion  of th e  mols. in the  liquid. O ther bands have approx. the  
same sharpness in  bo th  sta tes. W . R . A.

Dielectric loss of solid high polymerides. W . Holzmiiller (P kysika l. 
Z .,  1941, 42, 281— 293).— In  th e  case of v itreous high polymerides 
(chiefly polyvinyl compounds) there  is a  displacem ent of th e  m ax.- 
loss angle to  higher tem p, w ith  increase of frequency. T his is in 
agreem ent w ith theory . There is also anom alous dispersion of the  
dielectric const. The increase in  dielectric loss a t  high tem p, and 
low frequency is a ttr ib u te d  to  ionic conductiv ity . A. J . M.

Physical properties of alicyclic hydrocarbons. I. Molal volumes 
of monoalicyclic hydrocarbons at 20°. G. EglofJ and  R. C. K uder 
(J. Physical Chem., 1942, 46, 281—295).— The mol. vols. (V) a t  20“ 
of 515 alicyclic hydrocarbons no t containing fused rings have been 
studied  from th e  view point of isomerism and  homology. In  a 
homologous series V  can be represented  by equations of th e  form 
V  =  a +  bn, where n is th e  no. of C atom s and  a and  b are consts. 
Com parison w ith  paraffins shows th e  effect of ring-closure. The 
d a ta  are in com plete agreem ent w ith  R uzicka’s theo ry  of the  
stru c tu re  of alicyclic compounds. C" R. H.

Molal volumes of aliphatic hydrocarbons at their m.p. G. Egloff 
and  R . C. K uder (J. Physical Chem., 1942, 46, 290— 304).— The 
mol. vol. (F) of liquid a liphatic  hydrocarbons a t  their m .p. can be 
expressed by  V  =  a 6» (a an d  b are consts., n =  no. of C atoms) 
provided each homologous series is divided in to  tw o sub-series of 
even and  odd C. The equations for any  two sub-series m ay in te r­

sect a t  high vals. of n ; to  obv iate  th is  th ey  can be replaced by 
one equation  of th e  ty p e  V =  a' +  b'n ±  c]n, th e  +  an d  — signs 
being used for even and odd m em bers respectively. C. R . H.

Optical properties of thin chromium films. M. P e rro t (Compt. 
rend., 1941, 213, 238—240).—Transm ission and reflexion coeffs., 
a ir-m eta l R ,  an d  m etal-g lass R ', for four different AA of tra n s ­
m itted  and  norm ally inciden t H g arc  rad ia tio n  in th e  range 3000— 
5780 a . are  ob tained  for films of th ickness 0— 100 mp. deposited on 
glass. Full tab u la ted  d a ta  show sharp  m ax. an d  m in. for R  an d  R ' 
in co n trast to  available d a ta  for Ag, Au, an d  P t  which, in  general, 
show a uniform  increase of R  and  i i '  w ith  film thickness, and a 
general decrease in  transm ission tend ing  tow ards alm ost to ta l 
absorption , in co n trast to  ~ 7 9 %  transm ission found for Cr.

N. M. B.
Dispersion in the far infra-red. L. Kellner (Physical. Soc. Rep. 

Progr. Physics, 1941, 8, 200—211).—A progress report. W. J .
Synthetic optical crystals.— See A., 1942, I ,  180.
Structure of vitreous silica. H . P . R ooksby and  L. A. T hom as 

(Nature, 1942, 149, 273— 274).— E xperim ental su p p o rt for th e  
view  th a t  th e  bands a t  8-18 and  5-80 a . reported  b y  Lu an d  Chang 
(A., 1941, I, 193) are  spurious is p resented , an d  th e ir  conclusion 
th a t  there  is varia tion  of s tru c tu re  betw een neighbouring regions 
of a slab of vitreous SiO, and  in powdering is rejected. W arren 's  
random  netw ork theo ry  (A., 1938, I, 67) is sa tisfactory .

A. A. E.
Effect on reflecting power in the near infra-red of liquids absorbed 

by solids. M. D 6rib 6re (Compt. rend., 1941, 213, 379— 380).— 
M easurem ents of %  reflexion of finely pow dered ZnO, kaolin, p p td . 
SiO „ sand, Prussian-blue, and  graph ite  con tain ing  0— 9%  H ,0  
show a  rap id  in itia l decrease followed b y  a  slow decrease tending 
to  an  asym pto tic  val. corresponding w ith  th e  val. for a  liquid paste. 
T he va ria tio n  of th e  effect w ith  th e  n a tu re  of th e  liquid is shown 
b y  d a ta  for p p td . A1S0 3 con ta in ing  0— 5%  of various liquids.

N . M. B.
Polarisation of atmospheric haze (air-light). G. M. B yram  

(Science, 1941, 94, 192— 193).— The fraction  of ligh t Fe polarised in 
a  direction m aking an  angle 6 w ith  th e  d irection of th e  sun is re la ted  
to  th e  fraction , F m. , . polarised in  a  d irection perpendicular to  the  
sun, by  Fo — F mxl.s in 2 0/(1 +  cos! 8), 0 being n ear to  90°. The 
use of polarising screens in  visual w ork an d  in p ho tography  is 
discussed. E . R . R.

Absorption of light and heat radiation by small spherical particles, 
n .  Scattering of light by sm all carbon spheres. R. R uedy  (Canad. 
J .  Res., 1942, 20, A, 25—32 ; cf. A., 1942, I, 9).—T heoretical. C 
spheres for which th e  ra tio  of d iam eter (2a) to  incident Ais <  — 1/10 
sc a tte r  ligh t in  all d irections; in ten sity  sca ttered  a t  an y  angle 
oc where V — vol. of particle . As th e  ra tio  2a/A increases
from J  to  ^ and  g reater vals. th e  diffused ligh t collects in to  a  beam  
of decreasing w id th  which appears as a  con tinuation  of th e  incident 
ray . Blue ligh t is p redom inant in  th e  sca ttered  rad ia tion . The 
size of th e  particles can be found approx . from  th e  in tensity , 
d istribu tion , and  polarisation of th e  sca ttered  light. W . J . ”

Dispersion and absorption in dielectrics. H . Direct current 
characteristics. K. S. Cole and  R . H . Cole (J. Chem. Physics, 1942, 
10, 98— 105; cf. A., 1941, I, 242).—M athem atical. F o r tim es, I,

Tp, th e  generalised re laxation  tim e, th e  tran s ien t cu rren t oc (¿/t0)-“ 
(a — const., 0 <  a <  1). w hilst for t t 0 i t  is cc ( / /t0)“<1_<1). The 
tran sitio n  occurs w hen 1 ~  r0. Mica, glass, an d  am ber are con­
sidered. W . R . A.

Theory of the specific heat of solids. M. B lackm an (Physical 
Soc. Rep. Progr. Physics, 1941, 8, 11— 30).— A progress report.

W . J.
Valency angle of the carbon atom. G. L. G om bert (J. Chem. 

Educ., 1941, 18, 336-—337).— A te trah ed ra l m odel w ith  specially- 
opening sides is described, and a  m ethod of calculating  th e  angle, 
109° 28', betw een the  C linkings is given. L. S. T .

Modern valency formulae and the elementary student. G. N.
Copley (Chem. and In d .,  1942, 196— 197).— I t  is contended th a t  
th e  m odem  theory  of valency can  be in troduced  to  e lem entary  
studen ts by  alw ays using s tru c tu ra l form ula', m ade up  by using 
the  following ru le s : ( 1) each bond betw een tw o atom s represents 
a valency from  each atom , (2) a  +  sign on an  a tom  indicates th a t  
one additional valency m ust be given to  th is  atom , (3) a  — sign 
on an  a tom  shows th a t  a  valency m ust be tak en  aw ay from  th e  
atom . T he rules app ly  to  all mols. contain ing  ionic, o rd inary  
covalent, co-ordinate, and m ixed co-ordinate-ionic bonds.

A. J .  M.
Hydrogen bonds involving the sulphur atom. T. G. Heafield,

G. H opkins, and L. H u n te r (Nature, 1942, 149, 218).— Cryoscopic 
m easurem ent of mol. w t. of m any  thioam ides in  C10H , solution 
shows th a t those which possess an  u n su b stitu ted  im ino-H  (K-CS-NH,, 
R-CS-NHR') exh ib it m arked m ol. association, w hilst R -C S-N R R ' 
are invariab ly  unim ol. H ence th e  association is a ttr ib u ta b le  to
S -H —N bonds. F u rth e r, th e  considerable m ol. association of 
NHPh*CSMe is com pletely checked by  the  su b stitu tio n  of su itab le



o-substituents capable of chclating  w ith  th e  anilido-H . Also thio- 
acids are associated, w hereas th e ir  esters, R -G O SR ', a re  no t.

A. A. E .
Two-centre integrals occurring in the theory o! molecular structure.

C. A. Coulson (Proc. Camb. Phil. Soc., 1942, 38, 210—223),— A no. 
of results a re  given for 1 ' one-electron ’ ' in tegrals involving tw o 
centres of force. L. J .  J .

Polyiodides of cæsium. IV. Molecular formula of cæsium tetra- 
iodide. S. S. H ubard  ( / .  Physical Chem., 1942, 46, 227— 229).— 
Thé d iam agnetic  n a tu re  of th e  com pound an d  th e  val. of th e  m ag­
netic susceptib ility  ( — 220-5 x  10-* c.g.s. u n its  pe r mol.) su p p o rt 
the view th a t  its form ula is Cs2I „  th e  m ost probable  a rrangem ent 
in th e  polyiodide group being th e  sharing  of a n  I 2 mol. betw een 
two C sl3 groups, i.e., C s+ [-l3- l 2- I 3-]C s+. C. R . H .

Steric hindrance in organic solids. B. S. Biggs ( / .  Chem. Educ., 
1941, 18, 224— 22G ; cf. A., 1940, I, 98).— L im iting  deviations from 
perfect sym m etry  th a t  will still perm it com pounds of th e  su b stitu ted  
C8H 6 class to  ro ta te  in th e  solid s ta te  are  discussed. In  pcn ta- 
substitu ted  benzenes, e.g., C,HM eCl4 an d  trichloro-o- and  -m- 
xylencs, one in d en ta tion  of th e  periphery  equiv. in size to  th e  space 
occupied b y  one su b s titu en t does n o t p rev en t ro ta tio n  of th e  mol. 
in th e  tem p , range im m ediately  below th e  m .p. In  C,Me5-CN, th e  
deviation from  perfect sym m etry , viz., p ro trusion  in th e  p lane of 
the ring, is slightly  <  th e  m ax. th a t  still perm its ro ta tio n . Of 
hexa-substitu ted  C,H,, mois, w ith  protrusions o u t of th e  p lane of 
the ring only o-C,Me4(N 0 2)2 ro ta tes , and th is only above 154°. I t  
is suggested th a t  th e  p ro trusions outside  th e  p lane of th e  ring in th e  
other mois, m u st block each o th er enough to  sto p  ro ta tion .

L . S. T .
Aromatic problem. H. Density distribution and zero-point energy 

of the -B-electrons of aromatic compounds. O. Schm idt (Physikal. 
Z„ 1941, 42, 307— 319; cf. A., 1942, I, 163).— The density  and  
the zero-point energy of conductiv ity  electrons for arom atic  com ­
pounds are  only slightly  <  for th e  conductiv ity  electrons of g raphite. 
The "  effective no .”  of “  free ”  electrons, i.e., th e  proportion  of 
free electrons to  the  to ta l no. of B  electrons, increases continuously 
in passing from C ,H „  th rough  hydrocarbons w ith a  h igher %  of C, 
to g raph ité . T he “ m etallic ”  ch aracte r of th e  a rom atic  linking is 
due to  th e  high %  of free B  electrons. T he calcula tion  of d ia ­
magnetic an iso tropy  from  th e  d ensity  d istribu tion  of B  e lectrons is 
considered. 2-, 6-, an d  10-groups of B  e lectrons a re  th e  sm allest 
completely' closed system s, and  th e  density  an d  zero-point energy 
of th e  B  electrons in each group arc  different. T he density  in 
C ijH j is >  in C ,H ,. I t  is increased b y  su bstitu tion , w hich thus 
causes a  decrease in  th e  ex cita tion  an d  activation  energies. Car­
cinogenic hydrocarbons an d  o th er arom atic  com pounds of th is  class 
have tw o groups of B  electrons. T he d ensity  of B  e lectrons increases 
in passing from  an th racene  to  phenanthrene . Carcinogenic hydro ­
carbons are  characterised  b y  re la tively  low excitation  energy, th e  
lowest being ~ 3 -2  e.v . I t  is assum ed th a t  th is  energy w ill be 
still fu rth er low ered b y  adsorp tion  on th e  body-substance. Since, 
in th e  excited  s ta te , uncoupled valency electrons are  p resent, 
possessing electron affinity, th e  carcinogenic properties of these 
com pounds depends on th e  electron affinity of th e ir  com paratively  
easily produced excited s ta te , which lowers th e  q u an tu m  jum p in 
neighbouring mois., e.g., p ro te in  mois. The wave-m echanics t re a t ­
m ent of th e  arom atic  problem  is discussed. A. J . M.

Determination of intermolecular energies by inductive analysis.
W. J . C. O rr (Proc. Camb. Phil. Soc.. 1942, 38, 224— 230).—M athe­
m atical. L. J .  J .
_ Centres of van der Waals attraction. F. London (J. Physical 

Chem., 1942, 46, 305— 316).— M athem atical. The theo ry  of in ter- 
mol. a ttrac tio n  is ex tended  to  anisotropic force centres an d  to  mois, 
containing ex tended  electronic oscillators. T he rôle possibly p layed 
by  van  der W aals forces in th e  case of rubber is discussed.

C. R . H .
Mean “  tarrying ”  path (Verweilweg). K . Bennew itz (Z. physikal. 

Chem., 1941, B, 49, 293— 296).— Theoretical. T he p a th  of a  mol. 
which accidentally  enters a  defined area  betw een th e  tim e of 
entering  and  th a t  of leaving is called th e  "  ta rry in g  ” p a th  (Ver- 
weilweg). An expression for th is is deduced. " A. J . M.

III.— CRYSTAL STRUCTURE.
Reflexion and scattering of A'-rays with change of frequency. I. 

Theoretical. H. Experimental. (Sir) C. V. R am an (Proc. Roy. 
Soc., 1942, A, 179, 289— 301, 302— 314).— I. T he theo ry  is given of 
two new  phenom ena, th e  q u an tu m  reflexion an d  th e  q u an tu m  
scattering  of A'-rays. Q uan tum  or m odified scattering  is due to  
the excitation  of elastic low-frequency v ibrations of th e  la ttic e  b y  
th e  AT-ray p h o to n ; i t  has b u t sm all in tensity  an d  is d istribu ted  
over a  wide range of solid angles. T he view th a t  ascribes ex tra  
spots on L aue d iagram s to  e lastic  v ib rations is held to  be erroneous. 
Q uantum  o r m odified reflexion is due to  excitation  of in fra-red  or 
characteristic  h igh-frequency v ibrations of th e  crysta l la ttice  by  
the  A'-rays. These reflexions are  more intense, an d  th e  directions
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in w hich th ey  ap p ear a re  discussed. T he frequency change is a  
consequence of b o th  classical an d  q u an tu m  poin ts of view , b u t th e  
law of tem p.-dependence of in ten s ity  is d ifferent in classical and  
q uan tum  form ulations.

I I .  E xperim ental confirm ation of th e  th eo ry  is given. T he 
specular character and  th e  geom etric law of q u an tu m  reflexion are  
dem onstra ted . Differences betw een d iam ond an d  o th er crysta ls 
are discussed, and  th e  changes of in ten sity  a t  h igh an d  low tem p, 
investigated . G. D . P .

Extra reflexions from the two types of diamond. (Mrs.) K. 
Lonsdale (Proy. Roy. Soc., 1942, A, 179, 315— 320).— Two kinds of 
e x tra  reflexions are  identified on well exposed photographs of 
d iam onds. All d iam onds show prim ary  diffuse reflexions which 
are  tem p.-sensitive an d  correspond to  th e  diffuse reflexions observed 
in all o th er crystals. T ype-I diam onds alone show th e  secondary 
reflexions w hich a re  n o t tem p.-sensitive b u t a re  strongly  struc tu re- 
sensitive. T here is as y e t no adequate  exp lanation  of th e  sig­
nificance of these reflexions. G. D . P .

Diffuse scattering of A'-rays by crystals. The Faxta-W aller theory 
and the surfaces of isodiffusion for cubic crystals . H . A. Jah n  
(Proc. Roy. Soc., 1942, A, 179,320— 340).—T he F axen-W aller theo ry  
of scattering  of AT-rays b y  therm ally  excited  la ttice  v ib rations is 
given, an d  th e  shape of th e  surfaces of isodiffusion surrounding th e  
p o in ts of reciprocal space for cubic c rystals is investigated . In 
substances w ith high elastic an iso tropy  these surfaces differ m arkedly 
from  spheres antf differ for different c ry sta l p lanes. T he th eo ry  is 
app lied  to  th e  case of N a. G. D . P .

A'-Ray study of the elastic constants of metals. (Mrs.) K. Lonsdale 
an d  H. Sm ith  (Nature, 1942, 149, 21— 22).— D ata  for N a illu stra te  
th e  fact th a t  th e  diffuse A '-ray reflexions from  single crysta ls of 
a lkali m etals a re  re la ted  to  th e  elastic  consts. in accordance w ith  
Ja h n ’s in te rp re ta tio n  of W aller's theory . F o r P b  th e  reflecting 
regions in  reciprocal space a re  sim ilar to  those for N a. F o r W  the 
prediction  of small, ellip tical diffuse spots w hich should d isappear 
a t  a  v e ry  sm all angu lar d istance from th e  Bragg position is verified 
by experim ent. I t  is considered proved th a t  the  relation  of diffuse 
to  norm al (Bragg) reflecting power for an y  se t of p lanes is governed 
by  th e  ac tual vals. of th e  elastic consts. an d  n o t p rim arily  b y  th e  
c rysta l stru c tu re . A. A. E .

Crystallisation in an inflated rubber balloon. A. Schallam ach 
(Nature, 1942, 149, 112).—A'-Ray reflexions from an  inflated ru b b er 
balloon ind icated  a u n it cell hav ing  a 8-5, b 8-2, c 12-0 a ., mono- 

~clinic stru c tu re  and  fi — 83° 20 ' being assum ed. T he d ila ta tio n  of 
th e  rubber sk in  ap p ears to  produce an  oriented  crystallisation , th e  
crystallites tend ing  to  a rrange them selves w ith th e  b—c p lane in the  
p lane of th e  skin. A. A. E .

New structure of carbon. H. Lipson and A. R . Stokes (Nature,
1942, 149, 328).— " E x tra  "  lines in A '-ray photographs of g raphite
(A., 1940, I, 348) are a ttr ib u te d  to  th e  presence of — 10%  of an o th er 
s tru c tu re  closely re la ted  to  g raph ite . T he new struc tu re , w hich is 
rhom bohedral a lthough  it  m ay be referred to  hexagonal axes, 
belongs to  th e  space-group i?3w (a — 3-635 a ., o =  39-49°) and 
has atom s a t  ± ( j ,  \ ,  j) .  A. A. E .

A'-Ray diffraction of allotropes of selenium. IC. D. G upta , S. R . 
Das, and B. B. R ay  (In d ia n  J .  Physics, 1941, 15, 389— 399).-— 
Monoclinic Se is transform ed m onotropically  in to  hexagonal Se in 
1 hr. a t  120° and  in  > 1 7  days a t  65°. The transfo rm ation  has been 
followed by  A '-ray diffraction m easurem ents. A m orphous varieties 
soften a t  38° b u t  ex h ib it th ree  bands coinciding in  position  and  
in tensity  w ith  th ree  d istin c t groups of lines of th e  cryst. varieties. 
V itreous Se devitrifies even a t  28° and  th e  devitrified mass is cryst. 
A sam ple of v itreous Se k ep t for 7 years a t  < 2 7 ° h ad  a  cryst. 
surface b u t th e  in terio r gave diffuse bands. A t low tem p, devitrified 
Se is monoclinic and a t  high tem p, hexagonal. Band spacing is 
oc period  of h eatin g  and  size of crystallite , in  agreem ent w ith  th e  
th eo ry  of L ennard-Jones (Z. K rist., 1930, 75, 250} th a t  th e  la ttic e  
const, is a  function of particle  size. The b and  spacing of am orphous 
Se coagulated from  colloidal Se is 3-8 a . ; th a t  of vitreous Se heated  
for 60 hr. a t  38" is 3-4 a .  W . R . A.

Weakening of intensity of A'-rays by a lithium beryllium borate 
glass. S. D. G ertsriken and  M. A. R ev u tsk a ja  (J. Tech. Phys. 
U .S .S .R .,  1936, 6, 1144— 1152).—A glass p repared  from BeCO,
1-00, L i 2C O j  1-07, and H sB O , 7-17 p a rts  is sufficiently tran sp aren t 
to  A '-rays to  be used instead  of L indem ann glass. I ts  effective a t.  
no. is 7-02, and  th a t  of a  L i4 Be te trab o ra te  is 7-08 (theoretical 
vals. 7-03 and  7-10, respectively). Ch. A b s .  ( w )

A-Ray diffraction and physical properties of potassium borate 
glasses. . L . Green (J. A tner. Ceram. Soc., 1942, 25, 83— 89).— 
The co-ordination of th e  B  atom s changes from  3 to  4  as th e  K jO  
con ten t increases to  22% ; beyond th is  point the  effect dim inishes 
again. T he streng then ing  of the  loose BO, stru c tu re  b y  th e  B 0 4 
struc tu re  is accom panied by a  decrease in th e  therm al expansion 
and a  rise in  th e  transform ation  and softening tem p, and isotherm al 
t], th e  respective m in. and  m ax. vals. occurring a t  a  com position o f
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22%  of K-O. The d and  n  also increase over th e  range 0— 22%  of 
K ,0 .  J . A. S.

“ Notable points ”  occurring simultaneously on cube and spherical 
surfaces. R. Reinickc (Z. K rist., 1941, 103, 355— 358; cf. ibid., 
1937, 98, 89— 106).— An arithm etica l developm ent of a  speculative 
s tru c tu ra l theory' based on te trah ed ra , cubes, and spheres.

A. J . E .  W .
A. C. Gill’s development ol the concept of unique diameters in 

crystallography. J . D. B urfoot, jun . (Amer. M in ., 1941, 26, 617— 
626).— Criteria, d istribu tion , definitions of th e  six  c ry sta l system s 
in  term s of unique d iam eters, selection of axes of reference, and 
applications of th e  concept are discussed. T he concept of a  unique 
d iam eter provides a  basis for th e  definition and  trea tm en t of system s 
founded on inheren t, independen t properties, and  no t on hy p o ­
thetica l axes of reference, or on groupings of classes. L. S. T .

Atomic arrangement in the sulphur unit cell. W . Brown ( / .  
Chem. Educ., 1941, 18, 182— 184).— D etails for th e  construction  of 
a  model, using CH^CM cCOjM e, a re  given. L. S. T .

Structure analogies of uranium and thorium phosphides. (Frl.) 
M. Zum busch (Z. anorg. Chem., 1941, 245, 402— 408).— S tructure  
analogies as revealed by  X -ray  diagram s of U an d  T h  phosphides 
a re  discussed. U jP , an d  U P  are isom orphous w ith  T h 3P 4 and  th e  
"  T h P  ” phase respectively. C. R . H .

Diffraction of cathode rays by vivianite. T. Y am aguchi (Proc. 
Phys.-M ath. Soc. Japan , 1936, 18, 372— 379).— A'-Ray an d  electron- 
diffraction d a ta  show th a t  F e3(P 0 4)„8H X ) has a  base-centred 
m onoclinic u n it cell w ith  a 9-997, b 13-37, c 4-696 a .  (a : b :  c —  

0-749 : 1 : 0-354), ß 104° 16'. E lectron  reflexions from  a  (010) 
cleavage face give a m ean in te rn al po ten tia l of 10-0 v . ; th e  ap p aren t 
n  falls rap id ly  from  higher to  lower orders. Ch. A b s .  ( w )

X-Ray diffraction studies on heavy-metal iron cyanides. H . B.
W eiser, W . O. Milligan, and J .  B. B ates (J . Physical Chem., 1942, 
46, 99—111).— A'-Ray diffraction stud ies show th a t  T isX 4, T iX , 
In X , Prussian-blue, T u rnbu ll’s blue, A14X s, Sc4X „  In 4X „  Zn3X s, 
C d ,X „ C ujX j, and  CujX , where X  =  Fe(C N )„ form  an isom orphous 
series w ith face-centred cubic sy'm m etry. L a4X „  L aX , and  N d4X 3 
have more com plicated structu res. T he com positions of Prussian- 
blue a n d  T u rnbu ll’s blue are  discussed. D iffraction d a ta , density  
vals., and oxidation-reduction  po ten tia ls for th e  reaction Fe*" +  e 
F e" and X '"  +  e->- X " "  ind ica te  th a t  th e  tw o com pounds m ay be 
identical, th e  form ula being e ith e r F e4X a or F e 3X j. C. R . H .

Variation of the magnetic properties of antimony with electron 
concentration.— See A., 1942, I ,  169.

Transition state theory of diffusion in crystals. R. M. B arrer 
(Trans. Faraday Soc., 1942, 38, 78— 85; cf. A., 1942, I, 90).— 
E quations of the  transition  s ta te  theory  are  developed for th e  
Schottky-, Frenkel, and  zeolitic m echanism s of diffusion. The 
sim plest val. of £>0 in D — D 0e-E!Hr is —3 x  10-* cm.* sec.-1, and 
deviations from th is val. imposed by  th e  different m echanism s 
cover m ost of th e  observed range. T he effect of high pressures on 
diffusion and  conductiv ity  consts. is discussed q u an tita tively .

F . L. U.
Friction between solid bodies. R . Schnurm ann (Physical Soc. 

Hep. Progr. Physics, 1941, 8, 71— 89).—A progress rep o rt. W . J .
Crystal growth. V. R osick^ (Z . K rist., 1941, 103, 328— 352).— A 

detailed s tudy  is m ade, by  Fedorov 's m ethod and w ith a  Gold­
schm idt two-circle goniometer, of th e  o rien tation  of grow th faces in 
freely-growing crystals of C uS 04,5 H ,0  and  KA1(S04)„12H !0 ,  and 
of the  disposition of individual needle crystals in parallel and radial 
aggregates (andalusite, am phibole, and gypsum , and sucrose, 
respectively). The effects of th e  h ab it and  sym m etry  of th e  crystals 
are discussed. A. J . E .  W .

Projection sphere ; an aid in the study of crystals. V. Rosicky 
(Z. Krist., 1941, 103, 353— 354).— The device described consists of 
a  sphere 40 cm. in  d iam eter on w hich th e  angles of a  crysta l can be 
p lo tted  during  goniometric m easurem ents, w ithou t th e  use of p ro ­
jections. I t  facilitates th e  correct o rien tation  of dam aged or 
im perfect crystals. A. J .  E . W .

Connexion between light absorption and space arrangement ol 
molecular aggregates. G. Scheibe, R . Müller, and  R . Schiffmann 
(Z. physika l.C hem ., 1941, B, 49, 324— 333).— The arrangem ent of 
mols. of 0-isocyanine in  aggregates is discussed. T he d istance 
betw een the two X atom s of th e  mol. agrees alm ost exactly  w ith  
th e  separation  of th e  K + in a  m ica crystal. Two arrangem ents are 
possible, e ither a  staircase, o r a  ladder tvpe. T he la tte r  is favoured

A. J . M.

IV.— PHYSICAL PROPERTIES OF PURE SUBSTANCES.
Electromagnetic investigation of the mechanism of electrical con­

ductivity in platinum and rhodium. Connexion between conductivity 
and texture. R . Schulze (Physikal. Z ., 1941, 42, 297— 307).—- 
According to  th e  theo ry  of free isotropic electron gas, th e  m ax. 
effect exerted on th e  resistance of a  m etal by  a  m agnetic field

perpendicu lar to  th e  direction of th e  cu rren t is-—0-01% . In  p rac­
tice th is  va l. is exceeded even for m oderate  fields; in the  case of 
polycryst. P t  and R h in  a  transverse  m agnetic field of 40,000 gauss, 
a t  th e  tem p, of boiling He, an  increase of resistance of ~ 2 0 0 %  was 
found. T he type  of conductivity ' is dependent on th e  no. of valency 
electrons. F o r R h  th e  increase in  resistance is considerable even 
for sm all m agnetic fields, and seems to  reach a sa tu ra tio n  val. a t 
— 30,000 gauss. W ith  P t  th e  increase in resistance is m ore rap id  j  
w ith  increasing field s treng th , and  sa tu ra tio n  is n o t reached in th e  
fields investigated  (~40 ,000  gauss). T h is agrees w ith  results for j
o th er m etals, where i t  is found th a t  elem ents w ith  an  even a t .  no. 
show an unlim ited  increase in resistance w ith  increasing m agnetic  
field s treng th , w hilst those w ith  an  odd a t.  no. reach sa tu ratio n , j
T he results can  be shown on a  K ohler diagram . D eviation  from 
th e  sm ooth curve may' be produced b y  a  difference in tex tu re , 
caused, for exam ple, by  draw ing th e  m eta l in to  w ire. T he resist­
ance of P t  an d  R h  a t  low tem p., in  th e  absence of a m agnetic  field, 
does no t follow a  single exponential law, b u t  varies w ith  7'2 a t  H e 
tem p , and  w ith  h igher powers of T  a t  H  tem p . A. J . M.

Effect of isotopic constitution on electrical resistance and super­
conductivity of lead. E . Ju s ti (Physikal. Z ., 1941, 42, 325— 327).—  
Iso top ic  constitu tion  gives rise to  very  little  difference in  th e  
resistance of o rd inary  P b  an d  U -Pb a t  various tem p. U -P b  is a  
superconductor, and  h as a  tran s itio n  tem p , iden tical w ith  th a t  of 
o rd inary  Pb . A. J .  M,

Paramagnetism of aqueous solutions of copper nitrate.— See A., 
1942, I, 201.

Diamagnetism of the halogens. S. R. R ao  and  S. R . G ovindarajan  
(Proc. Ind ian  Acad. Sci., 1941, 15, A, 35— 51).— Vals. of x  f° r B r 
and I a rc  -0 -3 4 6  and  —0-364 x  10-«. Vals. of y  for solutions 
(solvents in brackets) a re  given for Cl2 [AcOH, CHC13, £_yc/ohexane 
(I)], B r [CC14, CHClj, AcOH, an d  (I)], and  I [CS„ C ,H „  E tO H , 
and  (I)] and  vals. for th e  halogens are  calc. For Cl2 th e  vals. 
range CHC13 ~  AcOH >  (I) ss c lem en t; for B r AcOH >  CHC13 K 
CC14 >  (I) ~  e lem en t; for I  C?H a >  E tO H  >  CS, >  (I) ~  elem ent. 
T en ta tiv e  exp lanations of ionisation an d  form ation of loose mol. 
com pounds betw een solute an d  solvent are given an d  correlation 
w ith optical p roperties is a ttem p ted . W . R . A.

Fundamental laws and definitions in physics. I. Ohm’s law. 
II. Specific heat and Newton’s law of cooling. HI. Mass. C. W.
H ansel (Proc. Physical Soc., 1942, 54, 151— 159, 159—-164, 164— 
204).— I. W ith  a view  to  arriv ing  a t  th e  best e lem entary  trea tm e n t 
of O hm 's law a  survey  is given of the  n a tu re  of O hm 's w ork, different 
s ta tem en ts  of th e  law  in tex tbooks, s tandard isa tion  of no tation , 
an d  a sim ple illu stra tive  experim ent. Conclusions are tab u la ted .

II . Definitions of therm al capacity  an d  sp. h e a t a re  exam ined, 
N ew ton 's law of cooling an d  th e  cooling calorim eter a re  discussed, 
and  recom m endations are  proposed.

I I I .  A detailed discussion is given of dynam ical qu an titie s  and 
th e ir  definition, th e  p resen t chaotic  system s of un its , th e ir  t r e a t ­
m en t in various textbooks, rem arks on m ass an d  w t. b y  engineers, 
m athem atic ians, an d  physicists, and  reports of com m ittees on 
teaching. R ecom m endations on sim plification are suggested.

N. M. B.
Effects of heat capacity lag in gas dynamics. A K antrow itz  (J. 

Chem. Physics, 1942, 10, 145).—M easurem ents of the  velocity  and 
absorption  of sound have shown th a t  gases absorb  th e ir  v ib rational 
h e a t con ten t exponentially  w ith a  m easurable re laxation  tim e. 
T he significance of th is  in  gas dynam ics is ind icated , and  an  ap p ara tu s 
is briefly described by  which energy d issipations in th e  flow of 
gases, an d  hence of re laxation  tim es, can  be m easured.

W . R . A.
Heat capacity of some pure liquids and azeotropic mixtures. A. K.

Shdanov (J. Gen. Chem. Russ., 1941, 11, 471— 482).— Cp of CC14 is 
0-2013, 0-2053, and  0-2095 a t  5-5°, 24-8°, and  46-1°; of P r°O H  :
0-5431, 0-5623, 0-5781, 0-5951, an d  0-6480 a t  6-5°, 17-6“, 24-4°, 
30-9° and  45-6°; of B u 0 O H : 0-5322, 0-5916, an d  0-6600 a t  5-1°, 
23-1°, an d  45-8°; of C ,H , : 0-4044, 0-4141, an d  0-4316 a t  8-2°, 22-4°, 
and  45-6°; of PhM e : 0-3871, 0-4077, an d  0-4312 a t  5-3°, 23-6°, 
and  47-2°. T he ra tio  M Cr IT 0 for each homologous series (Kolo- 
sovski, A., 1934, 1300), M  being th e  mol. w t. an d  T„ ° K. th e  
b .p ., is a  c o n s t.; C , is th a t  for T 0. T he C , of th e  azeotropic m ix­
tu res  of C .H , w ith P r°O H  o r COM eEt, of PhM e w ith  P r“OH, 
BuftDH, an d  iso-C5H u -OH, an d  of CC14 w ith  P r“OH, Pr0OH, and 
B u i OH is determ ined a t  several tem p , and  ex trapo la ted  to  th e  b .p . 
Cr  vals. a re  usually  >  th e  sum s of th e  Cr  of th e  com ponents for 
positive azeotropic m ixtures, and  <  th e  sum s for negative ones.

Vapour pressures of the phosphorus dichloronitrides and the exist­
ence of an equilibrium between “ mineral rubber ”  and its vapour.
H . M oureu an d  A. M. de F iquelm ont (Compt. rend., 1941, 213, 
306—308).— By m eans of a  closed Py'rex a p p ara tu s  fitted  w ith  a  
glass m anom eter th e  v .p . of (PN Cl,),. (PNClt)4, an d  th e ir polym eris­
a tio n  p roduct (PN C lj). (" m ineral rubber ”) have been m easured a t  
114— 257°, 123-5— 275°, an d  350— 450°, respectively. The m ean 
h eats of vaporisation  are 13, 15-5, an d  15-5 kg.-caJ. pe r g.-m ol., 
respectively. The b.p . of ( P X C 1 d e te r m in e d  by  ex trapo lation .
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is 325-5°. T he analogy betw een th e  EN  and CN groups is pointed 
out. J . \V. S.

Temperature-dependence of viscosity, dielectric relaxation, and 
place interchange processes in amorphous solids. W . Holzmiiller 
(Physikal. Z ., 1941, 42, 273— 281).— The v aria tion  w ith  tem p, of tj 
and  dielectric re laxation  in liquids an d  am orphous solids m ay  be 
explained b y  considering th e  p lace in terchange phenom ena in which 
the  e lem entary  u n its  of these substances tak e  p a r t. In  th e  case of 
liquids, th e  po ten tia l w aves to  be  exceeded are small and  uniform  
in size, so th a t  there  is only one re laxation  tim e, b u t in am orphous 
solids th e  p o ten tia l w aves are  of various sizes an d  give rise to  a  
no. of re laxation  tim es. T he v a ria tio n  of these w ith  tem p, 
can be ob tained  from  th e  B oltzm ann principle, th e  resu lts agreeing 
w ith th e  exponential form ula for th e  v a ria tion  of th e  t) w ith  tem p , 
when one re laxation  tim e is considered. A t high tem p, th e  spectrum  
of th e  re laxation  tim e crowds together, th u s  explain ing  th e  increase 
in th e  m ax. loss angle. I t  is im possible to  express th e  v a ria tion  of 
t) of a substance w ith  tem p , th rough  all th e  stages from  th e  liquid 
sta te  to  th e  h ighly  viscous m elt by  a  single exponential function.

A. J . M. .

Y.— SOLUTIONS AND MIXTURES (INCLUDING 
COLLOIDS).

Influence of diffusion on the propagation of shock waves. T. G.
Cowling (Phil. M ag., 1942, [vii], 33, 61— 67).—M athem atical. I t  is 
shown th a t  in th e  p ropagation  of shock waves th rough  a  m ix ture  
of gases th ere  is a  v aria tion  of com position in  th e  tra c k  of th e  
wave w hich becomes largo when th e  densities arc  sufficiently 
different. F . J . G.

Scattering ol light in binary liquid mixtures. D. V. R ao (Proc. 
Indian Acad. Sci., 1942, 15, A, 24— 34).— T he isotherm al v aria tion  
of the  depolarisation  com ponents, pu. p„ and  p*, w ith  v aria tion  in 
concn. of CSa-M eO H  m ix tures indicates mol. clustering in th e  crit. 
composition m ix tures a t  room tem p . E x is tin g  theories have  been 
tested , p* depends on th e  shape ra th e r th a n  on th e  size of th e  
container. W . R . A.

Propagation of supersonic waves in liquid mixtures and inter- 
molecular forces. I. Alcohols in water. R . P arsh ad  (Ind ian  J .  
Physics, 1941, 15, 323— 336).— Supersonic velocities in aq . MeOH, 
E tO H , and  P r“OH  increase w ith  concn. of alcohol an d  pass th rough  
a m ax. Com pressibilities exh ib it m in. w ith  increasing concn. of 
alcohol. A th eo ry  of mol. force fields has been developed and 
is used to  explain th e  results. On m ixing, th e  alcohol an d  H 20  
de-associate each o th er and  random  mol. m otion and d istribu tion  
result. W . R . A.

Paramagnetism of aqueous solutions of copper nitrate. J . Amiel 
(Compt. rend., 1941, 213, 240— 242).— In  view of d iscordan t available 
da ta , susceptib ility  m easurem ents a t  20° for 0-1— 4-0m . solutions 
are reported . Mol. m agnetic susceptibilities and  a t.  susceptibilities 
of Cu are  c a lc .; th e  la t te r  vals. decrease slightly  w ith  increasing 
dilution an d  th e  average val. in th e  concn, range is 1665 x  10~*. 
Corresponding d a ta  for CuSO; an d  CuCl2 are p lo tted  for com parison.

N . M. B.
Derivation of the f.p. equation. H . M. T eeter (J . Chem. Educ., 

1941,18, 393).— A simplified derivation  of th is  equation  is presented.
L. S. T.

Anomalous mixed crystals. IV. Anomalous miscibility of organic 
substances. A. N euhaus (Z. K rist., 1941, 103, 297— 327 ; cf. A., 
1930, 682; 1938, I, 68, 347).— From  ro ta tion  an d  Schiebold-Sauter 
A -radiogram s, Me-red (I) has a 8-45, b 11-6, c 9-30 A. [a : b : c  
(crystallographic) 0-732 ; 1 : 0-800]; a 115° 20', jS 12o° 40', y  66°; 
V 668 c u .a . ;  2 mols. pe r un it c e ll; p<*». 1-31, p ^  1-334; m orpho­

logical d a ta  a re  given, and  tw inning characteristics a re  described.
o-C .H ^C O .H ), (II) has a  5-04, b 14-25, c 9-52 a ., 0  86° 3 0 '; V  681 
cu. a . ;  4 mols. per u n it cell. A com parison of th e  A '-ray d a ta  
indicates th a t  th e  {110} p lanes of (I) and  (II) a re  closely sim ilar in 
geom etrical p a tte rn  an d  linking ty p e ; such p lanes are  term ed  
‘ affinitive "  p lanes. Since th e  distances betw een these planes and  

th e  u n it cell vols. a re  also sim ply re la ted  th ere  is a  "  pseudo-three- 
dim ensional ”  analogy betw een th e  s truc tu res, w hich exp lains th e ir  
anom alous m iscibility. A stru c tu re  for (II), involving double mols., 
is derived. Anom alous m iscibility  in  th e  system s (Il)-m ethy lene- 
blue (H I), a n d  B a (N O ,),-  and  Pb(N O s) ,- ( I I I ) ,  is sim ilarly  explained. 
T he m ode of grow th of th e  m ixed crystals is discussed. System s 
showing anom alous m iscibility  form  th ree  classes having th e  follow­
ing s tru c tu ra l fe a tu re s : (i) linking forces sim ilar, p o in t-la ttices
p a rtly  isom orphous [e.g., (I)—(II), (II)—(IH )]; (ii) Unking forces 
dissim ilar, po in t-la ttices stric tly  isom orphous (e.g., ZnS-FeS, Al2Os-  
FcjOj) ; (iii) linking forces dissim ilar, po in t-la ttices p a r tly  isom or­
phous [e.g., P b (N O ,)j- an d  Ba(NOs) ,- ( I I I ) ] .  A. J .  E . W .

Miscibility gaps. n .  System methyl acetate-carbon disulphide.
K. Clusius and  H . Ulm ke (Z. physikal. Chem., 1941, A, 189, 331—  
334; cf. A., 1942, I, 19).— The system  MeOAc-CS, shows a  region 
of incom plete m iscibility a t  low te m p .; th e  up p er c rit. solution
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tem p., the  lowest y e t recorded, is —52-6° an d  th e  crit. com position 
61 m ol.-%  of CSs. J .  W . S.

Solubility diagrams for the systems ethylidene diacetate-acetic 
aeid-water and vinyl acetate-acetone-water. J . C. Sm ith (J. 
Physical Chem., 1942, 46, 229—232).— Solubility  d a ta  for th e  tw o 
system s are  recorded in tab u la r  an d  trian g u lar d iag ram m atic  form .

C. R . H.
Solubility generalisations. C. J . H eim erzheim  (J . Chem. Educ., 

1941, 18, 377).— Solubilities of com m on salts are  classified.
L . S. T.

Solubility of basic lead carbonate and of lead sulphate in dilute 
solutions.— See B., 1942, I I I ,  118.

Mixed solvents for soap3. S. R . P a lit (Current Sci., 1941, 10, 
436— 437).—M ixtures of m ono- and po ly-hyaric  alcohols of op tim um  
com position will give solutions contain ing  > 10%  of an  a lkali m etal 
soap a t  room  tem p .; a t  tem p . > 4 0 °  solutions sufficiently conc. to  
give tran sp a re n t gels can  be p repared . T he solvent action  is con­
siderably  increased by add ition  of a  hydrocarbon, w hich p e rm its 

el form ation a t  room  tem p . T he com ponent solvents used, in 
ecreasing o rder of efficiency, are as follows : Bu^OH, iso-C5H u -OH, 

P r“OH, E tO H , M eO H ; (CH,-OH)2, OH-CH,-CHMe-OH, 
(0H -[C H 2]2)20 ,  glycerol, OH-[CH2]3-OH (" la te n t solvents ” ) ;  C „H „ 
tu rp en tin e , eyc/ohexane, C ,H 1(, C(H 14 (" couplers "). P relim inary  
electrical conductiv ity  an d  u ltra filtra tio n  experim ents ind ica te  th a t  
th e  solutions are o f a  tru ly  mol. ty pe. A. J .  E . W .

Complex formation associated with the distribution of ferric 
chloride between water and ether. B. V. N ekrassov and  V. V. 
O vsiankina (J. Gen. Chem. R uss., 1941, 11, 573— 576).—W hen an  
aq . solution of FeCls an d  HC1 is ex tracted  w ith E t20 ,  th e  ra tio  
Cl : Fe  in th e  E t> 0  is n ear 4 (3-85—4-10) when HC1 is 2— 6n. an d  
FeClj 1— 4n. W hen [HC1] is < 1 n .,  th e  ra tio  is less (e.g., 3-4— 3-7 
for pu re  FeCl,), and for 9k- or IOn-HCI i t  rises to  5 or 5-4. T he 
so lubility  of E t ,0  in  th e  aq . phase is raised  by  HC1, especially a t  
concns. > 5 n .,  w hereas FeCl3 increases th e  so lubility  of H ,0  in  
E tjO . I t  is concluded th a t  E t ,0  ex trac ts  from  FeC l,-H C l solutions 
H [FeC lj(H 20 ) 2l ; when [HC1] is low, E t , 0  contains 
H [FeCl3(OH)(HjO)i], and  when [HC1] is very  high, H ,[FeC ls(H tO)J 
an d  H 3[FeC lJ a re  transferred  to  E taO. Vals. are  given for th e  
d istribu tion  of HC1 betw een H ,0  an d  E t ,0 .  J . j .  B.

Thermodynamic derivation of Fowler’s adsorption isotherm. G. S.
R ushbrooke (Proc. Camb. P hil. Soc., 1942, 38, 236—239).— R ush- 
brooke and  Coulson’s deriva tion  of L angm uir's  iso therm  (A., 1940, 
I, 291) is ex tended  to  cases in  which th e  absorption  energy is 
dependent on th e  no. of adsorbed atom s or mols. If th e  relation  is 
linear, Fow ler’s iso therm s for crit. adsorption  are ob tained.

L. J . J .
Autosorption at the liquid-vapour boundary. G. L. S tarob ine tz  

a n d  A. V. Pam filov (J . Gen. Chem. R uss., 1941, 11, 493— GOO).— I t  
is assum ed th a t  th e  liq u id -v ap o u r boundary  of chem ically hom o­
geneous substances h as a  h igher density  th a n  e ither of th e  bulk 
phases, an d  for th is  accum ulation  an  equation  is derived involving 
m ainly th e  h e a t of evaporation  L  a n d  th e  temp„coef£. of th e  surface 
tension  dy/dff. F o r various substances (ranging from  A to  H tO) 
th e  accum ulation is ~ 1 0 ~14 mol. pe r sq. cm . T he existence of th e  
au tosorp tion  accounts for th e  deviations from  S tefan 's  law  con­
necting  L  w ith  y and  dyjdO. J .  J .  B,

Adsorption of bromine in the crystal lattice of graphite. Bromo- 
graphite. W . Riidorff (Z. anorg. Chem., 1941, 245, 383— 390).—  
Several types of g rap h ite  adsorbed ~ 8 4 %  of B r when exposed to  
its  v ap o u r a t  room  tem p . T he adsorbed gas was easily  rem oved in  
a  cu rren t of a ir. X -R ay  analysis shows th a t  b rom ographite  is a  
solution of B r in  th e  g rap h ite  la ttic e  and  is n o t a  com pound analogous 
to  fluorographite. T he layers of C in brom ographite  are unequally  
spaced, a d istance of 3-35 a .  a lte rn a tin g  w ith  a  distance of 7-05 a . ,  
and  i t  is betw een th e  w ider spaced layers th a t  th e  B r a tom s or 
mols. form  a  layer. C. R . H .

Adsorption of alcohols at the salicylaldehyde-water interface.
G. C. H . EhrensvSrd and  D. F . Cheesman (Science, 1941, 94, 23—  
25).— E .m .f. of th e  cell H g |H g ,C l2!O OOOlN--KCl|(l) salicylaldehyde 
(I) |sa tu ra ted  KC1|(2) (I) +  alcohollO-OOOlN-KCllHg.ClJHg, where 
alcohols are titra te d  in to  (2), are  m easured. W ith  alcohols 
contain ing  odd nos. of C atom s, especially M-heptyl an d  n-nonyl, 
large in itia l decreases in e.m .f. a re  observed. In  th e  cell H g |H g,C ljj 
sa tu ra ted  K C l|( l) |(2 ) |sa tu ra ted  I iC l|H g 2Cl2|H g , when (1) an d  (2) 
are separa ted  by  a  long diffusion p a th , th e  effect is very  sm a ll; 
th e  p rincipal phase boundary  effect is th u s  a t  th e  (2)/0-0001n-KCI 
in terface. T he relation  of th e  observed effect to  sp. adsorption  of 
alcohols a t  th e  ( I ) /H aO in terface is discussed. E . R . R .

Sorption of water by Cellophane.— See B., 1942, I I ,  189.
Surface activity of alcohols in bromobenzene. A. V. Pam filov 

and  G. L . S tarob inetz  (J. Gen. Chem. Russ., 1941, 11, 501— 506).— 
U sing th e  m ax. bubble pressure th e  y  of some solutions of MeOH, 
E tO H , Pr^O H , and  B uaOH in  P h B r is m easured a t  20°, 30°, and 
40°. T he curves for y  against concn. (mol. pe r c.c.) are  a lm ost 
linear for MeOH and  E tO H  and agree w ith  Schischkovski's equation
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for th e  o th er alcohols. T he energy change associated w ith  the  
transfer of a  C H , group in to  th e  surface is for H ,0  ~ 3  tim es as 
large as for PhB r. T rau b e’s ru le  holds for P h B r b u t th e  coeff. is
1-5 instead  of 3 as in  H sO. J . J . B.

Behaviour of the static surface tension of solutions of sodium 
oleate as a function of concentration. M. H erq u et (Compl. rend., 
1941, 213, 302— 304).-—Using a  com pletely au tom atic  tensim eter 
w hich perm its th e  determ ination  of th e  surface tensions (y) of a 
series of solutions in  an  a tm . of N 2, th e  vessels con tain ing  the  
solutions having a surface : vol. ra tio  of 12-035, i t  has been con­
firmed th a t  N a oleate solutions show a series of m in. in th e ir  y-concn. 
curves (cf. du N ouy, A., 1925, ii, 109). T he m ean val. of th e  
Avogadro no., deduced on the  assum ption  th a t  each m in. corre­
sponds w ith th e  com pletion of a perfect unim ol. film of th e  surface 
layer, is 0-01 x  10«. J . W . S.

Behaviour of solutions of various sodium soaps at the interface 
between vaseline oil and water. R . Cavier (Compl. rend., 1941, 213, 
70— 71).— The no. of drops of solutions of various Na soaps, isotonic 
w ith  blood serum , an d  buffered a t  p a  9, given from  a  tu b e  in  a ir 
and  in vaseline oil has been com pared. L ike surface tension, th e  
in terfacial tension betw een vaseline oil a n d  H sO is lowered by soaps. 
In  general th e  no. of drops form ed by  th e  various soap solutions is 
in th e  sam e order in  a ir  and  in  oil. F o r th e  soaps of unsa tu ra ted  
fa tty  acids, th e  lowering of th e  in terfacial tension is th e  greater, 
th e  larger is th e  no. of double linkings. In  th e  case of soaps from 
chaulm oogra oil, and p a rticu larly  N a hydnocarpate , th e  effect on 
in terfacial tension is considerably >  th a t  on surface tension.

A. J . M.
Expansion of unimolecular layers of mixed saturated fatty acids.

F. K ane (Proc. Roy. Irish  Acad., 1942, 47, B, 265— 273).— A t const, 
pressure unimol. films contain ing a  m ix tu re  of m yristic, palm itic, 
and  stearic  acids expand irregularly  w ith  rising tem p. The irregul­
arities correspond w ith th e  expansion characteristics of th e  com ­
ponents and it  is inferred th a t  no mol. association o r complex 
form ation can occur and th a t  a tte m p ts  to  pred ic t th e  behaviour of 
fa tty  acid films from th e  known behaviour of th e  constituen ts (A., 
1940, IH7 56) are justified. J . W . S.

Permeability of Cellophane [to ions].— See A., 1942, I, 206. 
Electrical method for converting an aerosol into an organosol.

M. P au then ier an d  E . B run (Compl. rend., 1941, 213, 313— 314).— 
The electrical m ethod of transferring  fog drop lets in to  a  suspension 
in oil (ibid., 2 12 , 1081) has been applied  to  th e  production  of sus­
pensions of soot, charcoal, ta lc , and colouring m atte rs  in  oils.

J . W . S.
Stability properties of hydrophobic colloidal solutions. S. Levine 

and  G. P . D ube (J. Physical Chem., 1942, 46, 239— 280).— Theo­
retical. A no. of applications of th e  m utua l energy  of two colloidal 
particles a re  given. An expression for the  in te rac tion  of two 
particles is derived in which th e  energy m ax. determ ines th e  s tab ility  
properties of a sol fairly  satisfactorily  if  coagulation is slow. T his 
energy m ax. depends on partic le  charge, ^-potential, e lectro ly te 
concn., valency of th e  ions, and particle  rad ius (r). The concept of 
th e  p p tg . ion is show n to  be of lim ited  valid ity . In  th e  phenom ena 
of charge reversal by  te rv a len t ions, theory  p redicts th a t  th e  crit. 
^-potential in  the  second region of stab ility  is >  th a t  in th e  first. 
The van der W aals const, calc, from  the  crit. {-potential, electrolyte 
concn,, and r has approx . th e  same val. for different electrolytes in 
th e  sam e sol, in agreem ent w ith  theory'. I f  {-potential is inde­
p endent of r th e  energy m ax. in  th e  coagulation zone increases 
w ith r if r is sm all, b u t reaches a  m ax. and  th en  decreases if  r  is 
large. This is consistent w ith  secondary particles being form ed 
from  sm aller p rim ary  particles and w ith  the  phenom enon of step ­
wise coagulation. C. R . H.

. .  Hydration of colloidal sulphur. T. R . B olam  and A. K. M.
Iriv ed i (Trans. Faraday Soc., 1942, 38, 140— 147).— The h y dra tion  
of S in  Oden sols is calc, from  th e  d istribu tion  of a  reference sub­
stance (NaCl, free Na polyth ionate, raffinose, sucrose) betw een th e  
sol and its  in tetm iceltar liquid o r betw een tw o sols of unequal S 
con ten t, on the  assum ption th a t  none of the  reference substance is 
present in th e  micelles o r coagulum . The results ind icate  th a t  th e  
micelles in  Od6n  sols a re  h y d ra ted . Reversible coagulation (Li' 
or N a ) is accom panied b y  p a rtia l dehydration , an d  irreversible 
coagulation (K" or Ba") by  com plete dehydration . No appreciable 
am oun t of Cl is adsorbed by  the  micelles in undialysed sols.

F . L. U.
Effect of potassium salts on aluminium oxychloride hydrosol.

' KelIy and K - S- RostIcr ( / .  Physical Chem., 1942, 46, 317— 
325).— The sols show no change in  p n  when aged a t  room  tem p, 
b u t  become m ore acid when aged a t  80—85°. If th e  hea ted  sol is 
allowed to  age a t  room tem p, a  pa rtia l reversal of the  p R change is 
observed. T he re la tive  effectiveness of K  salts in raising p s  is 
oxala te  c itra te  >  m alonate m aleate >  succinate =  m alate 
KOAc >  lac ta te  =  glycoUate ta r tra te  >  K sSO< >  KC1. The 
resu lts are explainable on th e  Thom as theory . T he p p tg . power of 
these salts is no t d irectly  re la ted  tee th e  valency of th e  p p tg . ion, 
th e  order of decreasing p p tg . pdwer being "KtSOt >  c itra te  >
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ta r tra te  — succinate =  oxala te  — m alonate =  m ala te  >  m aleate  >  
g lycollate >  lac ta te  >  KOAc >  KC1. C. R . H .

Structural precipitates : silicate garden type. T. H . H azlehurst 
(J . Chem. Educ., 1941, 18, 286— 289).—P p ts. of th is ty p e  can be 
produced in solutions of a lkali phosphates, borates,zi ncatcs, 
alum inates, plum bites, and  polysulphides in add ition  to  thbse 
a lready  know n. F our ty p es of grow th are d istinguished and  
discussed. L . S. T .

Colloidal structure oi bitumens.— See B., 1942, I, 219. 
Mixed solvents for soaps.— See A., 1 9 4 2 ,1, 202.
Electrochemical properties of mineral membranes. HI. Estim­

ation of ammonium ion activities. IV. Measurement of ammonium  
ion activities in colloidal clays. C. E . M arshall and  W . E . Bergm an 
( / .  Physical Chem., 1942, 46, 325— 327, 327— 334).— I I I .  Using 
electrodialysed b en ton ite  m em branes dried a t  490° th e  po ten tio - 
m etric  determ ination  of N H ,' activ ities has been carried  ou t. 
Above p a  4 agreem ent betw een observed and calc. vais, is good. 
T he effect of C a" is  m ore m arked  th an  w ith  K '-C a "  m ixtures.

IV . T itra tio n  curves with; aq . N H , have been ob ta ined  for th e  
sam e four clays as were investiga ted  in  connexion w ith K* (cf. A., 
1942, I , 172). N H , sa lts  of w eak acids o r of high in itia l pu  lose 
N H ,' to  th e  clay in m uch th e  sam e w ay as does N H ,. C. R . H .

Statistical thermodynamics of rubber. F . T. W all (J. Chem. 
Physics, 1942, 10, 132— 134).—The change in en tro p y  for th e  
s tre tch ing  of rubber has been calc, by  sta tis tica l m ethods, neglecting 
interm ol. a ttrac tio n s a n d  deform ation of bonds and  bond angles, 
a n d  an  equation  of s ta te  re la ting  tension, length , an d  tem p , of a 
ru b b er band  has been derived. W . R . A.

Interaction between rubber and liquids. I. Thermodynamical 
study of system rubber-benzene. G. Gee and  L. R . G. T reloar 
(Trans. Faraday Soc., 1942, 38, 147— 165).— E quations re la ting  
therm odynam ic properties of a  rubb er-liq u id  system  to  i ts  v .p . are 
developed. V.p. of ru b b er-C tH ,  m ix tures a t  25° have been m easured, 
th e  use of four d ifferent m ethods (osm otic pressure, equilibration 
against triolein, d irec t m anom etric, and  McLeod gauge) enabling 
th e  range 2 x  10~6— 0-997 w t. fraction  to  be covered. Tem p, 
coeffs. of th e  v .p . are  given for a  no. of concns. F rom  th e  d a ta  the  
Gibbs free energies, heats, an d  entropies of d ilu tion  and  of d is­
solution are calc. T he en tro p y  of dilu tion  AS0 is approx . tw ice th e  
h ea t of d ilu tion  over a  wide range of concn. an d  is independent of 
the  mol. w t. of th e  rubber fraction excep t in dil. (< 5 % ) solutions. 
AS0 is th e  ideal val. and  can be  represented  approx . b y  F lo ry 's  
equation  (cf. A., 1942, I, 58) a t  concns. > 5 % . T he m iscibility of 
rubber and C ,H 8 can be explained only b y  th e  abnorm ally  high 
en tro p y  of dissolution. F . L . U.

Micellar or macromolecular mode of reaction oi cellulose xanthate.
— See B „ 1942, II , 151.

VI.— KINETIC THEORY. THERMODYNAMICS.
Mechanism of aromatic side-chain reactions with special reference 

to the polar effects of substituents. XI. The aldehyde-cyanohydrin 
reaction : evidence for the mesomeric effects of alkyl groups. J. W.
B aker and M. L. H em m ing (J .C .S., 1942, 191— 198; cf. A., 1940, 
I, 295).—The equilibrium  consts. a t  20° and  35° and  th e  velocity 
consts. a t  20° for th e  reaction /j-C jH jR-CH O  -f  HCN ^  p- 
C jH jR 'C H tO H J-C N  have been determ ined where R  =  H , Me, E t, 
Pr0, o r  Buy. These ind icate  th a t  th e  stab ility  of th e  free aldehyde 
re la tive  to  th e  cyanohydrin  an d  hence th e  relative to ta l electron- 
release effect increases in th e  o rder H  <  B uv <  Pr3 <  E t  <  Me. 
Since th is  is known to  be th e  o rder of inductive  electron-release 
(cf. A., 1940, I, 391) th e  new resu lts ind ica te  th e  sam e sequence 
for th e  m esomeric electron-releasc effect in agreem ent w ith  B aker 
an d  N a th a n ’s hypothesis (cf. A., 1936, 195). W . C. J . R.

Complex formation associated with distribution of ferric chloride 
between water and ether.— See A., 1942, I, 202.

Spectroscopic investigation of the association of normal primary 
alcohols. J .  K reuzer a n d  R . Mecke (Z. physikal. Chem., 1941, B, 
49, 309—323).— A new photo-electric spectrophotom eter is described. 
T he absorption  of th e  sharp  band  (A 9680) of MeOH, E tO H , P raOH, 
and  B u“OH in  CCI, has been investigated  up  to  concns. of 0-01 
g.-m ol. p e r  1. The law  governing the  association of PhO H , K  =  ac\ 
(1 — i/a ) , holds also for th e  alcohols, a lthough  th e  la tte r, a p p a r­
en tly  on account of th e ir  polar association, show system atic  devi­
a tions. The form of th e  absorp tion  curve for low concns. is 
discussed. The binary' complex appears to  be absen t a t  low concns.

A. J .  M.
Quantitative investigation of amino-acids and peptides. VII. 

Equilibria between amino-acids and formaldehyde. E. H . Frieden, 
M. S. D unn, a n d  C. D. Coryell (J. Physical Chem., 1942, 46, 215—  
2 21).— The polarim etric  t itra tio n  m ethod used for determ ining the  
consts. of th e  ¿-proline-CHsO equilibria  is based on th e  principle 
th a t  th e  optical ro tations of any com plexes which m ay  be form ed

204A., I.—vi, KINETIC THEORY. THERMODYNAMICS.
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will differ from  each o th er and  from th a t  of /-proline. The only 
complex observed has a  val. 1 0 5 ± 5  for its  association const.

C. R . H .
Light absorption of nickel thiocyanate solutions. A. von K iss 

and P. Csokdn (Z. anorg. Chem., 1941, 245, 355— 364).— E x tinc tion  
curves of Ni(CNS)2 solutions contain ing KCNS and o th er salts 
show th e  existence of th e  com plex ions [N i(H ,0 )6CNS]' an d  
[Ni(CNS)<1'/ in solutions contain ing  a large excess of N i"  and  CNS' 
respectively. Cone, solutions of Ni(CNS)2 conta in  th e  undissoeiated 
salt. Solutions of NiCl, in  conc. HC1 and  of N iS 0 4 in conc. H ,S 0 4 
contain th e  com plex ions [N iC lJ"  and  [N i(S 04) .l" " ,  respectively.

C. Hi H. 
Diffusibility and hydrolysis of yttrium and cerous salts in aqueous 

solutions of different hydrogen-ion concentration. G. Jan d e r and
H. Mohr (Z. physihal. Chem., 1941, A, 189, 335—343).-—T he diffusion 
coeff. (D ) of Y” ‘ and  Ce‘"  in 0-04m -Y(N03)j and -Ce(C104)a rem ains 
const, w hether the  solution is m ade m. in  the  respective acids o r in 
the respective N a salts. D  for Y ” * also rem ains unchanged when 
the solution con ta in ing  N aN O a is m ade 0-04 or 0-08m. in  N aO H , 
whilst D  for Ce’’’ in th e  presence of NaC104 is una ltered  when the  
solution is m ade 0-04M. in NaO H . T he results are in te rp re ted  as 
indicating th a t,  unlike Alm , Feln , and  Cr111 salts, th ere  is no 
tendency to  form  O-bridged basic ions, b u t a p roportional am oun t 
of th e  Y ’"  o r Ce’"  is p p td . as hydroxide. J . W . S.

ResumA of the proton transfer concept of acids and bases. H. N.
Alyea ( / .  Chem. Educ., 1941, 18, 206—209). L. S. T.

Effect of substituents on the acid strength of benzoic acid. V. In 
/i-propyl alcohol. J. H . E llio tt ( / .  Physical Chem., 1942, 46, 221— 
227).—T he acid s treng ths (/i) of 23 m onosubstitu ted  benzoic acids 
in P raOH have been potcn tiom etrically  determ ined. Log K  varies 
linearly  w ith  1/e (e =  dielectric  const.) for th e  su b stitu en ts  o-Br, 
-Cl, -OMe, »!- and p-Me as was observed in B u°O H  (cf. A., 1941,
I, 210). In  th e  o th er cases disagreem ent is pronounced. The 
cases where agreem ent is observed are  considered exceptional. 
W here c for th e  so lvent is <24-2 th e  relation  is generally  no t linear.

C. R . H.
Relative acidity and basicity of sulphanilamide and p-aminobenzoic 

acid. A. A lbert and  R . Goldacre (Nature, 1942, 149, 245).— K  
(base) and  K  (acid), respectively, have been determ ined  as fo llow s: 
sulphanilam ide (I), 1-6 X 10*12. 6-3 X 10~11; ¿--NHj-CjH^COjH (II), 
3-1 x 10-’"-, 1-5 x  10-=; p-NHj-C.H.-CHj-COjH (III), 3-1 X 10-", 
6-3 X 10“8. The fact th a t  (I) and (II) are bases of approx . th e  
same streng th , together w ith  a  certa in  steric  sim ilarity  betw een (I) 
and (II), su p p o rt F ildes ' hypothesis th a t  (I) acts biologically by  
com peting against th e  essential m etabolite, (II), for th e  possession 
of particu la r groups (receptors) in enzym e system s. T he feeble 
basicity m ay  be connected w ith  th e  form ation of N H -OH-com pounds.
(Ill) , a m uch stronger base, possesses no anti-(I) ac tiv ity .

A. A. E.
Statistical mechanics of binary systems. K. Fuchs (Proc, Hoy. 

Soc., 1942, A, 179, 340—361).— The p a rtitio n  function  of a  b inary  
solid solution is derived as an expansion in  powers of the  a t.  fractional 
concn. Singularities in  th e  expansion correspond to  a  phase tra n s ­
ition. The case of a  b inary  solid solution w ith  a  tw o-phase field is 
trea ted  in  fu ll; lim its of solid solubility  and  th e  sp. h e a t are  
ob tained. T he la tte r  is d iscontinuous a t  th e  phase  boundarv .

G. D . P .
Compounds of magnesium with elements of the IVb group. W .

Klemm and-H . W estlinning (Z. anorg. Chem., 1941, 245, 365— 380).—- 
The phase d iagram  of th e  system  M g-Ge has tw o eutectics, a t  635° 
(1-2—-1-3 a t.-%  of Ge) and a t  690° (—60 a t.-%  of Ge), and  a peak 
a t 1115±5°, th e  m .p. of Mg,Ge. T he la ttic e  consts. of Mg,C»e, 
Mg,Si, Mg,Sn, and  Mg2P b  have been redeterm ined, viz., 6-380,
6-338, 6-762, and 6-799±0-002 a . , respectively. Com parison betw een 
the phase d iagram s of these four M g-m etal system s, especially in 
the  Mg-rich region, has been m ade. T he solubility  of Si and  Ge in 
solid Mg is <0-1 a t.-%  a t  600°. C. R . H .

Transformations of H zSe-H DSe-D2Se mixed crystals. A. K ruis 
(Z. physikal. Chem., 1941, B, 48, 321— 335).—Calorim etric studies 
of th e  m ixed crystals of th e  te rn a ry  system  H ,S e-H D S e-D ,S e  
have shown th a t  th e  d isplacem ent of th e  transform ation  tem p, and 
m elting tem p , in th e  transition  of IT,Se to  D ,Se is be th e  D 
con ten t of th e  m ixed crystals an d  th a t  th e  sharpness of th e  tra n s ­
form ation and m .p. is.approx . th e  sam e as in th e  pure  com ponents 
H ,Se and  D sSe. T ransform ation tem p , for H D Se have been 
in terpo lated . W . R . A.

Geometric interpretation of the method of intercepts. H . S. van
Klooster ( / .  Chem. Educ., 1941, 18, 283—284). L. S. T.

Heats of combustion of aliphatic and polymethylenic hydrocarbons 
in relation to their structure. V. P. Golm ov (J. Gen. Chem. Russ., 
1941, 11, 405— 410).— Correlation of th e  h ea t of com bustion of th e  
sim pler a lipha tic  hydrocarbons w ith th e ir  stru c tu re  shows th a t  the  
H  atom s contained there in  a re  n o t therm ochem ically  e q u iv .; th e  
h ea t of com bustion of H  bound to  C rises in  th e  series CH 4 <  -CH, 
<  1CH, <  -CH, th u s  explaining th e  h igher reac tiv ity  o f H  a ttach ed  

to  a  tert. C. F rom  th e  h eats of com bustion of cyclic polym ethylenic

hydrocarbons, it is shown th a t  the  energy stored  in  th e  ring s tru c tu re  
is’ g rea tes t for the  3- and 4-m em bered rings! N . G.

Heats of reaction of acid and alkaline phenol-formaldehyde 
mixtures.— See B., 1942, I I ,  164.

Second law of thermodynamics. K. H . W righ t (J. Chem. Educ., 
1941, 18, 263—269).— A sem i-historical exposition. L, S. T.

Space model of the Carnot cycle. I7- W . K anning  an d  R . J. 
H artm an  (J. Chem. Educ., 1941, 18, 180— 181).— A m odel, m ade in 
p laste r of Paris se t on a  wooden base, is used to  illu stra te  th e  four 
steps of a C arnot cycle. - L . S. T .

Entropy increase accompanying the formation of azeotropic 
mixtures. A. K . Shdanov (J. Gen. Chem. Russ., 1941, 11, 483— 
492).— From  th e  vals. of th erm al expansion, h ea t of evaporation , 
an d  h ea t capacity  of th e  azeotropic m ixtures of P r“OH w ith  C„H„ 
an d  PhM e an d  of Bu^OH w ith  CC14 and  PhM c th e  change of en tro p y  
tak in g  place in th e  form ation of th e  m ix tu re  is calc. T his change 
consists of a  te rm  comm on to  all m ix tures and  an o th er connected 
w ith th e  in teraction  of th e  com ponents of th e  m ix ture . T he second 
term  is th e  g reater th e  sm aller is th e  difference betw een th e  b .p . of 
th e  azeotrope and  th a t  of an  ideal m ixture. J . J .  B.

Statistical thermodynamics of rubber.— See A., 19 4 2 ,1, 204.

Thermodynamical study of system rubbcr-benzene.— See A., 1942, 
I, 204.

Yl I.— ELECTROCHEMISTRY.
Conductance and ionic mobilities for aqueous solutions of potassium  

and sodium chloride at temperatures from 15° to 45°. H. E . G unning 
and  A. R . Gordon (J. Chem. Physics, 1942, 10, 126-—131).— Vals. of 
A  for aq . NaCl and KC1 (0-0005—0-01N.) a t  10° in te rv als betw een 
15° and  45° have been m easured b y  a modified d .c. m ethod and 
agree w ith  a .c. vals. for 15° and  25°. Vals. can be represented  a t  
all tem p, by  th e  O nsager-Shedlovsky equation . Ionic m obilities 
and  th e ir  tem p , coeffs. are tab u la ted . W . R . A.

Chemistry of free thiocyanogen. Electric conductivity of the 
system thiocyanogen-organic solvent. J. A. F ialkov and K . E. 
K leiner ( / .  Gen. Chem. Russ., 1941, 11, 671— 682).— Solutions of 
(CNS), in CS2, CC14, CHClj, C H B r,, E tB r, and E t , 0  do no t conduct 
electricity . If  to  a  solution of (CNS), in E tB r >  0-2 mol. 
of COMe, pe r 1 mol. of E tB r is added, th e  conductiv ity  k of the  
solution g radually  increases and  reaches a  const, val. w ith in  30 
m in .; a  few hr. la te r  k decreases slightly. W hen k has its  m ax. 
val., th e  concn. of (CNS), is ~ 1 0 %  of th e  in itia l concn., an d  it  
drops to  < 4 %  w ithin a few hr. T he increase of k is p robab ly  due 
to  th e  reaction  (CNS), +  COMe, =  MeCO-CHj-CNS +  HCNS as 
th e  solution con tains CNS'. The subsequent lowering of k is 
p robably  due to  polym erisation of (CNS),. J .  J .  B .

Variation of the transference numbers of sodium chloride in 
aqueous solution with temperature. H. R . W. Allgood and A. R. 
G ordon ( / .  Chem. Physics, 1942, 10, 124— 126; cf. A., 1940, I, 
324).— T he transference nos. of aq . NaCl (0-015— 0-In .) have been 
m easured a t  10° in te rvals from 15° to  45° by  th e  m oving boundary  
m ethod. T he Longsw orth function l+0' is linear a t  low concn. for 
a ll tem p , an d  th e  val. a t  infinite dilu tion  has been ex trapo la ted . 
A t h igher concn. t+0' dev ia tes from  linearity . Ionic m obilities for 
th e  various tem p, have been evaluated . W . R . A.

Mobility of quinine ions. Permeability of Cellophane. E . B. R .
P rideaux  (Trans. Faraday Soc., 1942, 38, 121— 128).— Com parison 
of collodion and Cellophane (I) m em branes shows th a t  w hilst th e  
form er exerts a  selective re ta rd a tio n  on anions, even in sa lts  of 
alkaloids, th e  m em brane p o ten tia ls of HC1 an d  KC1 obtained  w ith 
(I) a re  nearly  th e  sam e as th e  free diffusion po ten tials. This is 
also tru e  of th e  po ten tia ls  betw een solutions of quinine h y d ro ­
chloride having concn. ra tios 1/50, 1/20, and  1/10, th e  m ax. concn. 
being 0-1m . T he tran sp o rt no. of th e  anion is calc, to  be 0-76, and 
th e  average m obility  of th e  m ixed uni- and  b i-valent quinine cations 
is 21-5. A t th e  concns. used th e  b ivalen t ion does n o t move w ith  
tw ice th e  speed of th e  un ivalen t. The m obility  of th e  univalen t 
cation  calc, for lim iting  d ilu tion  from  conductiv ity  d a ta  is 19 
a t  25°. ■ F . L . U.

Accidental increase in the equivalent capacity of the conducting 
area between a Beilby layer and an electrolyte with solutions of 
alkali-metal iodides. F. J .  T aboury  (Compt. rend., 1941, 213, 62— 
64; cf. A., 1938, I ,  461; 1939, I, 267).— The capacity  of polished 
m etal electrodes im m ersed in  solutions of iodides of alkali m etals is 
considerably >  when th ey  are  im m ersed in  solutions of chlorides, 
brom ides, o r oxy-salts. T he Beilby layer rem ains unaltered , and  
w ith P t , sim ple w ashing w ith H ,0  sufficed to  restore th e  electrode 
to  norm al w hen im m ersed in  a  chloride solution, a f te r  hav ing  given 
th e  abnorm al results in an  iodide. The origin of th e  phenom enon 
appears to  be th e  presence of complex ions in th e  solution.

A. J .  M.
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V III.— REACTIONS.
Effect oi concentration on reaction rate and equilibrium. A. A.

F ro st ( / .  Chetn. Educ., 1941, 18, 272— 274).—T he va lid ity  of th e  
law of m ass action  is discussed, and general derivation  of th e  
condition for equilibrium  presented . L . S. T.

Kinetics of the interaction between dry sulphur dioxide and 
nitrogen dioxide. G. K. Boreskov and  V. V. Illarionov ( / .  Phys. 
Chem. Russ., 1940, 14, 1428— 1446).— The gas pressure of SO ,-N O , 
m ixtures w as m easured a t  room  tem p. (£,) before th e  reaction 
s ta rted , a t  high tem p , a fte r  th e  equilibrium  was reached (pt ), and 
a fte r  cooling th e  equilibrium  m ix ture  to  th e  room tem p. (p3) . The 
difference p t — p 3 corr. for th e  tem p , difference gave th e  v .p . of 
th e  reaction  p roduct a t  th e  reaction  tem p .; i t  was 21 mm. H g a t 
208° and  40 m m . a t  231-5“. T he difference />, — p t  gave th e  com ­
position of th e  reaction p ro duct as (SO ,),N ,O s ; d irec t analysis 
confirmed th is. T he decrease of pressure p  a t  const, tem p, d p /d t 
oc [SOjjfNOj], b u t th e  kinetics above 208° are  com plicated b y  the  
dissociation of NO,. T he energy of ac tivation  betw een 160 and  
230° is 24,600 g.-cal. and  m uch less below 150°. A t 208° th e  
reaction  is accelerated by  glass wool if some H ,0  is present. P ro b ­
ab ly  th e  low activation  energy below 150° is due to  th e  he tero­
geneous reaction a t  the  walls of th e  vessel (glass). E arlier results 
(cf. Zeiberlich, B., 1937, 131, and  K uzm inich, A., 1937, I, 521) 
gave reaction  coefls. which were 103 tim es as h igh as th e  new  ones.

J -  J . 3 .
Regions of inflammation of hydrocarbons. G. R eu tenauer (Compt. 

rend., 1941, 213, 72—-74),—-The varia tions in  th e  lower an d  upper 
tem p, lim its for th e  p rim ary  ignition of hexadecene, dipentene, and 
decahydronaphthalene have been investigated . T he v aria tion  in 
ignition tem p, w ith  concn. has been determ ined. I t  varies con­
siderably w ith th e  hydrocarbon, an d  th is  is p robab ly  due to  th e  
d ifferent in te rm ed iate  com pounds form ed. A. J .  M.

Aerated burner flames.— See B., 1942, 1, 218.
Chain length and chain-ending processes in acetaldehyde decom­

position. M. B urton , H . A. Taylor, and  T. W . D avis (J . Chem. 
Physics, 1942, 10, 140).— E rra tu m  (A., 1940, I, 120). W . R . A.

Thermal decomposition oi n-butylamine. H . C. Beachell and
H . A. Taylor (J. Chon. Physics, 1942, 10, 106— 110).— N H ,B u “ 
decomposes sim ilarly to  lower a lip h a tic  am ines and does no t split 
u p  in to  N H , and C ,H , (cf. A,, 1938, I I ,  425). In itia lly  H  atom s and 
a  N H B u radical (I) are form ed; (I) yields N H , th rough  prior form ­
ation  of an  imine. R ates of pressure change yield an  energy of 
activation  of 89 kg.-cal. W . R . A.

Kinetics of reaction between manganous and permanganate ions.
F . C. Tom pkins (Trans. Faraday Soc., 1942, 38, 131— 139).—T he 
course of th e  reaction  3Mn" -j- 2M nO / +  2 H ,0  =  5M n02 - f  4H ‘ 
h as been followed w ith  th e  photo-electric tu rb id im eter (A., 1942,
I, 214). T he reaction  is accelerated by  increase in  [Mn"J or [M nO /] 
and  re ta rded  by  increase in  [H 'j. T he presence of complex-form ing 
anions (S 04", F ')  re ta rd s the  form ation of M nO,. T he in itial 
presence of M nO, in the  form  of a  sol leads to  an  increased ra te  of 
production o f M nO„ and  is considered to  catalyse  th e  surface 
reaction M n"" 4- 4 0 H ' - > MnO, 4- 211 ,0 ; th is  effect is m uch re ­
duced if  th e  MnO, is in a  g ranular o r coagulated condition, as well 
as in th e  presence of a  p ro tective  such as gum  arabic. T he kinetics 
of th e  reaction are discussed and  a m echanism  is proposed.

F . L. U.
Kinetics oi the reaction between ethylene chlorohydrin and sodium 

hydroxide. D. P o rre t (Helv. Chim. Acta, 1941, 24. 80— 85E).— In  
accord w ith previous observations th e  reaction betw een Cl'[CHj],-OH 
and N aO H  is approx. of second order an d  NaCl has only a  very  
slight influence on its  velocity. The energy of ac tivation  between 
0° and  30° is 22,600 g.-cal. per g.-mol. T he observed velocity of 
reaction i s ~ 10 0 0  tim es th a t  predicted by  th e  kinetic  theory .

J .  W . S.
Reaction between glucose and iodine in alkaline medium. Effect 

of neutral salts. K. D. Ja in  and B. L. Vaish (J. Ind ian  Chem. 
Soc., 1941, 18, 503— 504).—-KC1, K B r, K N O „ NaCl, N aB r, N aN O „ 
NH,C1, N H ,B r, and  N H 4N O , re ta rd  the  velocity of oxidation  of 
glucose by  1 and  th e  velocity coeff. of th e  reaction decreases w ith 
increasing concn. of th e  sa lts ; A is no t independent of th e  salt 
used- F . R . G.

Formation of ehymotrypsin from chymotrypsinogen.— See A., 1942, 
I I I ,  342.

Effect of moisture on chemical reactions. G. Chamlin ( / .  Chem. 
Educ., 1941, 18, 386-—3S8).— A review, L. S. T.

Kinetics of ammonia synthesis on promoted iron catalysts. M.
Tem kin and V. Pishev (Acta Physicochim. U .R .S .S ., 1940, 12, 
327— 356).— Observed results for the  kinetics of N H , synthesis m ay 
be accounted for if equations tak ing  account of non-uniform ity of 
surface and  of in teraction  betw een adsorbed mols. a rc  used to  
represent adsorption  equilibria. The determ ining ra te  is th a t  of 
activated  adsorption  of N ,;  th e  ap p aren t activation  energy of the

synthesis is -~14,000 g.-cal., and  th a t  of th e  dissociation ~ 4 0 ,0 0 0  
g.-cal. F . J .G .

Catalytic properties of rhenium. V m . Dehydrogenation of iso- 
amyl alcohol. IX. Dehydrogenation of alcohols by rhenium disul­
phide. M, S. P la tonov  (J. Gen. Chem. R uss., 1941, 11, 590— 591,
683— 685).— V III. W hen tio -C jH u -O H  is passed over Re a t  250— 
500°, aldehydes, H „  CO, and sa tu ra ted  and  u n sa tu ra ted  hydro ­
carbons are form ed; th e  y ield of aldehydes and  H , is m ax. a t  
400°, and th e  yield of o th er p roducts is th e  h igher th e  h igher is th e  
tem p.

IX . R eS , is a  powerful cata lyst, g iving w ith  MeOH, E tO H , and 
Pr0OH H , an d  C H ,0 , MeCHO, and COMc„ respectively, w hilst th e  
form ation  of CO and  hydrocarbons is negligible w ith in  th e  tem p, 
range investigated  (200— 550°). cyc/oHcxanol a t  200—260° is tra n s ­
form ed in to  roughly equal am ounts of cyc/ohexanone (I) and  PhO H , : « 
b u t  th e  yield of PhO H  increases and th a t  of (I) decreases a t  higher 
tem p . (400— 550°). J .  J .  B.

Peculiarities in the behaviour of the lead accumulator. Over­
voltage and production of ozone at the positive electrode at the end 
of the charge at low temperature. E . B riner and A. Y alda (Ilelv. 
Chim. Acta, 1941, 24, 109— 118E).— F o r an  accum ulator contain ing
H ,S 0 4 of d  1-29 the  p.d. across th e  term inals a t  the  end of th e  
period of charge, while gassing is in  progress, increases from  2-36 v. 
a t  19° to  2-82 v. a t  —43°, w hereas th e  norm al e.m .f. of th e  accum ul­
a to r  decreases w ith  decreasing tem p. A t low tem p , and  h igh c.d. 
th e  O , produced a t  th e  anode contains O,. T he presence of O , in  
O , circulated  around  a  P b  electrode in H ,SO j increases its  po ten tial 
considerably, p a rticu larly  a t  low tem p., b u t i t  has no effect on the  
p o ten tia l of a  P bO , electrode around w hich th e  O , is circulated . 
T his behaviour is correlated  w ith  th e  fact th a t  th e  po ten tial of th e  
P t , 0 „ 0 3|H ,S 0 4 electrode is <  th a t  of th e  P b 0 , |H ,S 0 4 electrode, 
and  the  h igher p o ten tia l observed during  th e  evolution of gas is 
a ttr ib u te d  to  th e  p roduction  of O atom s. J . W . S.

Electrolysis of diethylacetic acid in  mixture with its alkali metal 
salts and with the addition of nitrates. F . F ich te r an d  M. R udin  
(Helv. C him .Acta, 1941,24,398—405E).— E lectrolysis of C H E t,-C O ,H  
(I) (5 mois, pe r 1.) to  which KO H  (2 mois, per 1.) h a s  been added 
yields principally  C H Et^’OH, CHM ePr“ -OH, an d  the  esters form ed 
b y  th e ir in te rac tion  w ith  (I), to g e th e r w ith  CHM elCHEt, C O E t,, 
an d  COMePr“ . Only very low yields of (C H E t,), are  ob tained. T he 
esters are v ery  stab le  an d  can be h y d r o l y s e d  in  aq. solution only 
w ith difficulty. T he electrolysis of (I) in th e  presence of a lkyl 
n itra tes  or (C H ,O N O ,) , yields, in add ition  to  th e  above, also 
C H E tj'O 'N O ,, C H M eP r^O N O ,, an d  th e  various esters form ed by 
OH-CHM e-CHEt-OH w ith  (I) and  H N O ,. J .  W . S.

Relation of electromotive force to the concentration of deuterium 
oxide in saturated standard [cadmium] cells.— See A., 1 9 4 2 ,1, 175. 

Cathodic protection of steel in corrosive solutions.— See B ., 1942,
I, 240.

Electrolytic polishing [of metals].—-See B., 1 9 4 2 ,1, 242. 
Mechanism of chemical reactions in the glow discharge. A.

Schechter (Acta Physicochitn. U .R .S .S ., 1940, 12, 357— 370).—■ 
C urrent theories of th e  m echanism  of chem ical reactions in  th e  glow 
discharge are  discussed. Reasons a re  given for th e  belief th a t  th e  
active  cen tres are no t ions o r excited mois., b u t atom s, an d  th a t  
com bination occurs in  an  adsorbed layer on th e  walls. F . J .  G.

Inhibition of photochemical and dark reactions by inorganic 
compounds. S. S. Greenfield (Science, 1941, 93, 550— 551).— Z nS 04, 
NiSÔ4, KC1, an d  solutions of high osm otic pressure re ta rd  th e  d a rk  
reaction. CuSOt , H ,B 0 3, K I, C oS04, an d  (N H 4) ,S 0 4 re ta rd  bo th  
d a rk  and  photochem ical reactions. E . R . R .

Chlorknallgas. H. Rôle of the reaction H  +  HC1 =  H2 +  Cl.
M. B odenstein [with L. von Muffling, A. Som m er, a n d  S. K hod- 
schaian], H I. Chain breaking in oxygen-containing gases. M.
B odenstein and  H . F . L auner (Z. physikal. Chem., 1941, B, 48,
239— 267, 268— 288).— II. T he explanations advanced  by  R itchie 
an d  N orrish (A., 1933, 576) are erroneous. The reaction  involving 
th e  b reaking up  of HC1 is insignificant an d  th e  velocity  cc light 
in tensity . T he velocity of th e  reaction H  HC1 =  H , +  Cl has 
been com pared w ith  th a t  of th e  reaction H  +  Cl, =  HC1 +  H 
using p-H , an d  th e  ra tio s a re  1 : 249 a t  30°, 1 : 114 a t  110°, and 
1 : 57 a t  198°.

I I I .  K inetics of explosions in  m ixtures containing various am ounts 
of H „  Cl„ HC1, w ith  addition  of O,, have been investigated . Chain 
breaking occurs th rough  H  +  O , +  M  — H O , +  M , Cl an d  th e  
wall, and  Cl +  O , +  HC1 =  H ,0  +  Cl,. T he H O , reac ts w ith  H , 
and  w ith HC1 to  give H ,0 ,  an d  w ith Cl, to  give CIO, and  these are 
converted in to  stab le  end products b y  Cl and  H . E x is tin g  d a ta  
a re  discussed. W . R . A.

Photo-oxidation of iodide ion sensitised by eosin. Effect of oxygen 
concentration and of light intensity. R . L ivingston (J. Physical 
Chem., 1942, 48, 233— 238).— A t relatively  low ligh t in tensities (I) 
th e  q u an tu m  y ield  (rj>) can be represented  by  </> =  ^ [ O ,]0-4/ / 01 
(A =  const.). Y ields as h igh as 2-8 have been observed bu t th is
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m ay n o t be th e  m ax. a tta in ab le . T he d a ta  a re  com pared w ith  
earlier d a ta  (cf. A., 1941, I, 275). C. R . H .

Photolysis ol azomethane in the presence ol hydrogen. H . A.
T aylor and  R. G. Flow ers ( / .  Cheni. Physics, 1942, 10, 110— 115).— 
Between 20° an d  200° th e  C2H , produced  in  th e  photolysis of azo­
m ethane in  presence of H , is independen t of H 2 and a t  low tem p, 
the  am o u n t of C H , produced is decreased. T he ra te  increases m ore 
rapid ly  w ith  tem p, if H 2 is p resen t. A m echanism , involving C H t 
radicals is proposed ; CH 4 is produced b y  th e  reaction  CH 3 +  C H , =  
2CH4. T his is preferred  to  C H , +  H 2 =  C H 4 +  H  because no H 
atom s could be detected . A sim ilar m echanism  has been advanced  
to  account for th e  decom p, of HgM et . W . R . A.

Pa changes in water when irradiated with X-rays. P . G unther 
and L. Holzapfel (Z. physikal. Chem., 1941, B, 49, 303— 308).— The 
observation of Risse (A., 1930, 1261) th a t  th ere  is a  decrease in th e  
pa  of H jO  when irrad ia ted  w ith  A"-rays has been shown to  be due to  
the presence of an  im purity , p robab ly  H 2CO,. T his p robab ly  gives 
rise to  a  s tronger acid (possibly H 2CsO,) when irrad ia ted  w ith  X -rays. 
The effect is no t observed w ith  o rd in ary  im pure H ,0  on account of 
its buffering action . A. J .  M.

Mechanism ol oxidation effect of ultrasonic vibrations. S. B resler 
(Acta Physicochim. U .R .S .S ., 1940, 12, 323— 326).— W ith  th e  aid  
of "  lu m in o l"  (3-am inophthalhydrazide) as an  ind ica to r of th e  
presence of oxidising radicals, i t  has  been shown th a t  th e  form ation 
of H 2Oj b y  u ltrason ic  v ibrations in H tO depends on activation  of 
dissolved O,, and  th a t  th is  is connected  w ith cav itation .

F . J . G.

IX.— METHODS OF PREPARATION.
Sodium monothio-orthophosphate. E . Z intl and  A. B ertram  (Z. 

anorg. Chem., 1940, 245, 16— 19).-—A nhyd . N a  monothio-orthophos­
phate, N aaPO jS, is ob tained  when th e  calc, qu an titie s  of N aPO , and 
N a2S are hea ted  a t  450— 750°. I t  ex ists in  tw o m odifications w ith 
a  tran s itio n  tem p . a t~ 5 5 0 ° .  On crystallisation  from  H aO i t  affords 
the dodecahydrate , w hich is iden tical w ith  th a t  o b tained  by 
hydrolysis of PSC13. F . J .  G.

Existence of anhydrous sodium silicophosphates. E . Z intl and 
W. M orawietz (Z. anorg. Chem., 1940, 245, 12— 15).— The p roducts 
resulting from  th e  ignition of N a phosphates a t  >> 1100° w ith  N a,S iO , 
or S i0 2 have been stud ied . No evidence for th e  existence of 
N a8[S i(P 0 4)4] (A., 1929, 39) w as ob tained . SiO, does n o t displace 
P , 0 5 from  N a phosphates b u t  N aPO , an d  N a2S i0 3 afford N a3P 0 4 
and  S i0 2. A h igh -trm p . modification of N a3P 0 4 exists. T he tra n s ­
ition tem p, is ~ 7 0 0 ° . F . J .  G.

Action of ozone on sputtered metals. H . Schiitza an d  I .  Schutza
(Z. anorg. Chem., 1940, 245, 59— 66).— W hen Au is sp u tte red  by  
h igh-frequency spark ing  in  an  0 , - 0 ,  m ixture , th e  p roduct contains 
40%  of A u ,0 3, and  when hea ted  evolves ~ 2 %  of Oa. W ith  P b  th e  
p roduct consists m ainly  of P b O , a n d  evolves ~ 4 %  of O , when 
heated . T he Os m ay be adsorbed, o r m ay  orig inate  in  th e  decom p, 
of a  h igher oxide. P u re  Au20 3 an d  PbO , do no t evolve O , when 
h e a te d ; earlier observations suggesting th a t  th ey  do so are  due to  
the liberation  of N oxides from  specim ens con tam inated  w ith  N O ,' 
from th e  m ethod of p rep . F . J .  G.

Structure of tricalcium aluminate.— See A., 1942, 1, 160. 
Tensimetric determination of higher ammoniates of complex salts.

II. G. Spacu and P . Voichescu (Z. anorg. Chem., 1941, 245, 341—  
351).— The com position of com plex m etal am m ines of th e  general 
type  [X y iC l„« N H s; where X  - Cd, Zn, Co, and  N i, Y  ----- benzidine
(I), o-tolidine (II), an d  o-dianisidine (III), and  « is a  whole no. has 
been determ ined. F o r th e  sam e cen tra l m eta l th e  h ea t of form ation  
(0) decreases w ith  increase in  n, an d  for a  given val. of n, Q increases 
as th e  a t.  vol. of th e  cen tral m etal decreases. Cd an d  Zn com pounds 
w ith n  =  5 a re  no t form ed and  Zn com pounds w ith  (I) a n d  (III) are  
th e  only com pounds w ith  n  =  7. U nlike (II) w hich form s complexes 
w ith »  > 1 0 , (I) an d  (III) form  com plexes w ith  »  =  12. T he prep, 
and properties of th e  (III) com plexes, here reported  for th e  first tim e, 
are described. C. R . H .

Transformation of black mercuric sulphide into red by heating.
J . K rustinsons (Z. anorg. Chem., 1941, 245, 352— 354).— The ra te  
of conversion of black HgS in to  red  increases w ith  tem p ., a tta in in g  a  
m ax. a t  ~ 2 9 0 ° . Above th is  tem p , th ere  is a  decrease in  conversion 
w ith decom p, of HgS in to  H g an d  S. T he change is app aren tly  
catalysed by  H g,C l,S , o r Hg:,Cl, form ed to g eth e r w ith  HgS when 
H jS  is passed th rough  a  solution of HgCl2. C. R . H .

Boron monoxide. E . Zintl, .W. -»uraw ietz, a n d  E . G astinger (Z. 
anorg. Chem., 1940, 245, 8— 11).— BO  is ob tained  as a  ligh t brown 
sublim ate when B is heated  w ith  ZrO , a t  1800° in vac.

F . J .  G.
Double oxides having the rock-salt structure. E. Z intl an d  W. 

M orawietz (Z. anorg. Chem., 1940, 245, 26— 31).— Na^PrO ,, in  which 
P r  i s  q uadrivalen t, is o b ta ined  by  h eatin g  P r ,0 ,  w ith  N a20  a t  470° 
i n  O,. I t  has th e  rock-salt s tru c tu re  w ith  a 4-84 a . ,  and  p  4-60. T he

N a an d  P r" "  cations are d is trib u ted  sta tis tica lly  over equiv. 
positions. N a2CeO, has an  analogous s truc tu re , w ith  a — 4-82 a . 
W hen L a,O s an d  N a 20  are  h ea ted  in Oa a t  500° th e  p ro d u c t is 
N a L a O f  F . J .  G.

Formation and stability of halogen and cyanogen derivatives of 
the carbonyls and carboxycyanides. I. B. O rm ont (Acta Physico­
chim. U .R .S .S ., 1940, 12, 411—432).— T he possibility  of th e  ex is t­
ence of various ty p es of C N -carbonyl com pounds of th e  transitional 
m etals is discussed. T heoretical considerations ind ica te  th a t  in 
Fe(CO)4Cl, th e  Cl atom s are covalently , n o t ionically, bound and  
th a t  Fe(CO)4(CN)a should be very  stab le . F . J . G.

Silicon monoxide. E . Z intl [w ith W . Br&uning, H . L. Grube, 
W . Krings, and  W . M orawietz] (Z. anorg. Chem., 1940, 245, 1— 7).—  
SiO, is q u an tita tiv e ly  volatilised as SiO w hen silicates are  heated  
w ith  th e  calc, q u a n tity  of Si a t~ 1 5 0 0 °  in vac. T he sub lim ate  m ay 
be solid SiO or m ay  be a m ix tu re  of Si and  S i0 2. I t  is read ily  
oxidised to  SiO,, by  a ir  a t  room  tem p., by  H aO or CO, a t  500°, and 
b y  S 0 2 a t  800°. Cl2 a t  800° affords SiCl4 an d  S i0 2. W hen  it  is 
heated  in vac. a t  1350° w ith  CaO and  MgO or ZnO, Mg or Zn vo la til­
ises and  Ca2S i0 4 rem ains. F . J .  G.

Thiohalides of metalloids. Preparation and properties of phos­
phorus thiofluoride. S. A. Voznessenski and L. M. D ubnikov (J. 
Gen. Chem. Russ., 1941, 11, 507— 517).— P S F , was prepared  from 
P ,S 5 and  3 P b F , and  purified by  p um ping  off a t  —85°. I t  has 
m .p. -1 2 1 ° , b .p . —57-57740, v .p . 0-2 a t m . / - 100* and  5-0 a tm ./ 
— 12-2°; m ol. w t. 118— 121. T he hydrolysis b y  H ,0  v apour a t  
21° is very  slow (weeks). N a (and K) a t  200° produce ignition and 
give N aF , N a2S, S, an d  P ,0 3. Fe reac ts sim ilarly. H o t K M n04 
gives P F ,. N H E t2 gives P S F (N E ti)1, m .p. 54-4°, p 1 -00, and 
P S F 2-N E li, crystals (from C ,H a). J . J . B.

Sodium bismuthate. E . Z intl and  K. Scheiner (Z. anorg. Chem., 
1940, 245, 32— 34).— W hen Bi20 3 is heated  a t  650° in  0 2 w ith  
N a ,0  o r N a ,0 „  in proportions N a : Bi =  3— 4, th e  p ro duct contains 
100%  of BiT an d  is free from  N a20 2. T h is suggests th e  existence of 
N a ,B iO t an d  also of a  bismuthate richer in  alkali. W ith  N a : Bi < 3 , 
th e  p roduct con tains Bi™ an d  N a2Ot, an d  w ith  N a : Bi > 4  N a20 2 
is form ed in  add ition  to  b ism utha te . F . J .  G.

Action of hydrogen sulphide on sulphites. III. Influence of 
hydrogen-ion concentration on the direction of the reaction. J. I.
Zilberm an an d  V. M. F ridm an  (J . Gen. Chem. Russ., 1941, 11, 
363— 370; cf. A., 1941, I, 19, 344).—T he v aria tion  of th e  yields of 
N a2S20 3 and  N a po ly th ionates form ed by in te rac tion  of H ,S  w ith 
N a su lph ite -b isu lph ite  solutions is shown graphically  for p a  vals.
5-06— 7-26. A t 80°, th e  y ield of S ,0 ,"  is g reatest a t  pa  6-2, and  falls 
rap id ly  in  m ore acid o r m ore a lkaline m edia because of side reactions, 
during  which po ly th ionates are produced. A t 20°, th e  y ield of 
S20 , "  is g reater, an d  varies m uch m ore slowly w ith  pa, being g reatest 
a t  pa  6-28—6-31. A glass electrode was used for p a  m easurem ent.

N . G.
Affinity. XCV. Uranium phosphides. M. H eim brech t, M. Zum- 

busch, an d  W. B iltz  (Z. anorg. Chem., 1941, 245, 391— 401).— An 
investigation  of th e  system  U -P  h as shown th e  existence of U P t, 
U 3P 4, an d  U P . T he mol. vol. an d  stru c tu re  of these com pounds as 
revealed by d and  X -ra y  d a ta  a re  discussed w ith  reference to  sim ilar 
p roperties of U sulphides and  T h  phosphides, and th e  ionic voLs. of 
P '"  an d  S "  in  these  com pounds have been calc. C. R . H .

Sodium orthoperiodate. E . Z intl and W . M orawietz (Z. anorg. 
Chem., 1940, 245, 20— 25).—NaX m ay be oxidised d irectly  to  N a ,IO , 
b y  h eatin g  in  a ir  a t  400— 700° w ith  N a 20 ,  N a20 2, o r N aO H , or by 
heating  in  absence of a ir w ith  N aO H  and  N aN O ,. F . J .  G.

Metallic carbonyls. XXXH. Iron carbonyl halides. W. H ieber 
and  A. W irsching (Z. anorg. Chem., 1940, 245, 35— 58).— The 
reactions of a  no. of halogen com pounds w ith Fe(CO)t (I) o r Fe(CO)4I 2
(II) have been investigated . W ith  (I), IB r and  IC1 afford Fe(CO)t IB r
(III) and  Fe(CO ).IC l, a n d  SbClt an d  SnCl4 afford Fe(CO)iSbC l, (IV) 
and  Fe(CO)lSnC li  (V). (IV) and  (V) contain  Fe11 and  Sb™ o r Sn** 
an d  are non-electrolytes. SOC1, reac ts v io lently  w ith (I), liberating  
CO a n d  affording a  product w hich contains Fe, CO, Cl, and  S. SOC1, 
w ith  (II) affords Fe(CO)tCl, (VI) (pj =  2-233) liberating  CO, I2, 
an d  SO,. C om parative d a ta  on th e  ra tes  of th erm al decom p, of 
these substances an d  of th e  o th e r F e  carbonyl halides are given.
(IV), (V), and  (VI) are in term ediate  in  stab ility  betw een Fe(CO),Cl, 
and  Fe(CO)4B r,, an d  (III) betw een Fe(CO)4B r, and  (II).

F . J . G.
Nickel hydrides. A. A. B alandin , B. V. Erofeev, K . A. Petscher- 

skaja, and  M. S. S tachanova (J. Gen. Chem. Russ., 1941, 11, 577—  
589).—W hen NiCl, (distilled in HC1) reac ts w ith M gPhB r in  E t ,0 ,  
C ,H „  o r  PhM e in a  H , a tm ., 2— 18 mols. of H , are  absorbed for 
1 mol. of NiCl,. T he low absorp tion  is due to  form ation  of N iH ,, 
an d  th e  high absorption  to  dissolution of H , in  th e  N i hydride 
suspension and , to  a  larger ex ten t, to  hydrogenation  of th e  arom atic  
solvent o r of th e  decom p, p ro ducts of M gPhB r. The hydrogenated  
products have been iso lated  b u t  n o t identified. W hen NiCl, reacts 
w ith  Mg hexyl brom ide in  E t , 0  o r B ua,0 ,  th e  am oun t of H , absorbed 
is 3-7—-4-7 mols. T herm al decom p, of N i hydride  from  these 
solutions shows i t  to  be N iH 4; earlier investigators found N iH ,
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since th ey  decom posed i t  by  acids and  induced hydrogenation of 
C ,H , b y  N iH 4. T he ra te  v of absorption of H , by  NiCl2-M gPhB r 
solutions is poorly reproducible b u t  usually  shows a  m in. a fte r 2-6 
mols. of H 2, and" a m ax. a fte r  3— 3-5 mols., have been absorbed. 
In  some cases v had  a m in. a t  th e  absorp tion  of 1 H  indicating  a 
hydride  N iH . T he com position of th e  stab le  hydride  (N iH 4) is 
independent of tem p. (IS —50°) b u t v is lower a t  h igher tem p. If 
v  is high, th e  to ta l am o u n t of H , absorbed is also high. As form ­
atio n  of N iH j can  tak e  place w ithou t hydrogenation  b u t  no hy d ro ­
genation  occurs w ithou t form ation of N iH 4, th e  hydrogenation  
appears to  be m ore sensitive to  poisons th an  is th e  synthesis of 
hydride. Thiophen stops th e  absorption  of H a a ltogether. The 
N iH 4 form ed in  E t ,0  rem ains in  colloidal solution when [MgPhBr] 
is > 0 -5  mol. and  pp ts . when [MgPhBr] is < 0-3  m ol.; the  excess of 
M gPhB r functions as a p ro tec tive  colloid. J . J . B.

. Reactions in the solid state at high temperatures. XXV. Inter­
mediate states arising in the formation of nickel alumínate from 
nickel oxide and aluminium oxide in the solid state. W . Jan d e r 
and  K . G rob (Z. anotjg. Chem., 1940, 245, 07— 84).— The properties 
of equim ol. m ixtures of NiO and  a-Al20 3 a f te r  ignition a t  various 
tenvp. (500— 1000°) have been studied. T he ra te  of dissolution of 
A ljO j rem ains const, for m ix tures heated  a t  >690°, th en  rises to  a  
sharp  m ax. for those heated  a t  750°, an d  th en  slowly falls. In  
pow der photographs the  first appearance of th e  lines of N iAl20 4 is 
in  preps, heated  a t  1000°. W hen th e  preps, are  used as ca ta lysts 
for th e  decom p, of MeOH, H 2 an d  CO are th e  m ain products, and 
th e  yields of these arc a  m ax. for preps, ign ited  a t  715°, w ith  a  
lower m ax. a t  850°. T he yields of various m inor p roducts depend 
m arkedly  an d  specifically on th e  ignition tem p. F . J .  G.

X.— ANALYSIS.
Qualitative spectrochemical analysis in agriculture and geochem­

istry. S. S. B allard (J. A p p l. Physics, 1940, 11, 750— 758).— 
The technique of th e  qual. or sem i-quant, spectrographic analysis 
of soil, fertiliser, p lan t, and  geological sam ples for trace  elem ents is 
described. O. D. S.

Spectrochemical analysis for trace elements.— See A., 19 4 2 ,1, 215. 
Polarographic analysis. HI. Fundamentals of quantitative ana­

lysis. IV. Fundamentals of qualitative analysis. V. Applications.
O. H . Müller (J. Chem. Educ., 1941. 18, 172— 177, 227— 234, 320— 
329). L. S. T.

Adsorption analysis. A. Tiselius (Science, 1941, 94, 145— 146).—  
T he T w sett m ethod is modified an d  its  app lication  to  th e  analysis 
of colourless substances discussed. E . R . R .

Optimum volume for a wash portion. L. W aldbauer and  W. P. 
Cortclyou (J. Chem. Educ., 1941, 18, 341— 342).—T h e  best con­
ditions for washing a  p p t. are discussed m athem atically . The 
general ru le of washing w ith  10-c.c. portions of wash liquid  is no t 
so u n d ; a  b e tte r  rule is to  wash w ith  vols. 2— 4 tim es th a t  of liquid 
re ta ined  by th e  pores of th e  p p t. and  betw een the  p p t. and  the  
walls of th e  vessel. L. S. T .

Application of organic reagents to inorganic analysis. J. A.
Southern  (J. Chem. Educ., 1941, 18, 238— 240).— General principles
are  discussed and  illustra ted . L . S. T.

Determination of total and inorganic bromide in foods fumigated
with methyl bromide.— See B ., 1942, I I I ,  13S.

Magnesium acetate as an ashing agent in fluorine analysis.— See
A., 1942. H I, 504.

Indirect polarographic determination of phosphorus in biological 
material.—See A., 1942, I I I ,  504.

Determination of boron in so ils— See B., 1942, I I I ,  126. 
Micro-determination of calcium by precipitation as picrolonate and
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Determination and localisation of metallic minerals by the contact 
print method. G. G utzeit (Amer. Inst. M in . M et. Eng., 1942, 6, 
Tech. Publ. 1457, 13 pp.).— G elatin-coated  paper is im pregnated 
w ith a  selective a tta ck in g  reagent, such as a  m ineral acid, H 2SO„ 
org. acids, N H (, KCN, an d  N aO H , an d  th en  placed on a  polished 
surface of th e  m ineral or ore, an d  pressed in  co n tac t w ith it. The 
co n tac t p r in t is developed by  trea tm e n t w ith  a  reagent, of th e  type  
used in  drop  reactions, w hich locates by  colour th e  constituen t 
sought. Photom icrographs are tak en  of th e  polished surface and 
p rin t, and arc  superim posed to  o b ta in  accurate  localisation. The 
m ethod  perm its th e  determ ination  an d  localisation of th e  different 
e lem ents form ing an  opaque m ineral w ithou t destruction  of the  
surface, th e  estim ation  of relative am ounts of an  elem ent, and 
th e  solution of m ineralogical problem s, such as th e  identification of 
th e  m em bers of closely-related groups, and  of m etallurgical problem s 
concerned w ith  su itab le  concn. processes to  be applied  to  an  ore. 
R eagents su itable for detecting  Sb, As, Bi, Cd, Cr, Co, Cu, Au, Fe, 
P b , Mn, H g, Mo, N i, Pd , Ag, S, Sn, T i, W , U, V, an d  Zn are 
enum erated , and  coloured photom icrographs ob tained  w ith  C u-Pb , 
W , an d  Mn ores arc reproduced. L . S. T .

fuging and  draining is determ ined b y  th e  m anom etric w e t com bus­
tion  m ethod (A., 1941, I I , 24). T he m ethod is accurate  for <£0-2 
m S- Ca- A. L.

Spectrographic analysis of magnesium alloys.— See B ., 1942, I, 
241.

Potentiometric measurements for the determination of complex 
ions in cadmium salt solutions.— See A., 1942, I, 174.

Adsorption by metals of the iron group in analysis. G. J .  A ustin
(Analyst, 1942, 67, 132— 135).—-Results of tes ts  showing the  effect 
of p h on th e  co-pptn. of Ni, Fe, Zn, Cr, and  Mn w ith A1 a re  tabu la ted  
In  th e  de term ination  of AUby I.undeU an d  Know les’ m ethod (A., 
1923, ii, 341) in presence of Xi, m uch more X i is co-pptd . th an  was 
an tic ipa ted . g  B

Rapid detection of nickel in alloy steel.— See B., 1 9 4 2 ,1, 239. 
Photo-colorimetric determination of vanadium in iron —See B

1942, I, 237.

X I.— APPARATUS ETC.
Resistor furnace, with some preliminary results [on the behaviour 

of refractory materials] up to 2000°. R. F. Geller (J. Res. N at. 
B ur. Stand., 1941, 27, 555— 566).—T he lab o ra to ry  furnace described 
u tilises healing elem ents of fused T h 0 2 (85) w ith  Y 20 3 (15) m oulded 
a round  P t-R h  wires utilised for th e  prelim inary  heating  of the  
oxides to th e  tem p, a t  which th ey  become freely  conductive. Con­
ta c t  is m ade to  the  conductors th rough  a m ix tu re  of Z r0 2 (85) w ith 
Y 20 3 (15). An oxidising a tm . can be m ain tained  in  such a  furnace. 
Various linings have been used. I t  has been shown th a t  shapes of 
th e  following pa irs of oxides can be  heated  in con tact to  th e  tem p, 
ind icated  w ithou t harm ful effect; M gO -ThO !; B eO -T hO s, and 
Z r0 2- T h 0 s 2000°, AI20 3- T h 0 2 1850°, Al20 3- Z r 0 ,  1900°, B e 0 -Z r0 2 
1925, M gO-BeO 1800°, Al2Os-B eO  1825°. T he product of heating  
an  in tim ate  m ix tu re  of Z r0 2 -f- T hO , a t  ~ 2 0 0 0 °  has anom alous 
therm al expansion, showing a  large reversal betw een 500° and  1000°. 
T his canno t be explained by com pound form ation since A '-ray and 
petrographic exam ination  shows only th e  presence of th e  original 
oxides. Spinel and  chry.so beryl (m .p. 1855— 1880°) are th e  p rin ­
cipal p roducts of heating  MgO +  A120 3 an d  BeO -f- A120 3 m ixtures, 
respectively. J .  W . S.

Physical tools in chemistry. D. H . Killeffer (Rev. Sci. Instr., 
1942, 13, 49— 53).— A brief review, including a  d iagram  of a  record­
ing infra-red  spectrom eter an d  electron m icrographs of MgO and 
CaCOs. A. A. E.

Recording echelette grating spectrometer for the near infra-red.
L. G. Sm ith  (Rev. Sci. Instr., 1942, 13, 54— 62).— The prism -grating  
spectrom eter em ploys replica echelette  gratings an d  is capable of 
resolving lines from 0-3 cm .-1  to  1-0 cm . - 1 a p a r t  in  th e  region
1— 25 ix. G alvanom eter deflexions can  be d irectly  recorded and 
a tm . absorption  has been alm ost en tire ly  elim inated. A. A. E .

New source for infra-red spectrometers. L. G. Sm ith  (Rev. Sci. 
Instr., 1942, 13, 63— 64).—A C rod heated  electrically in vac. 
provides a source of brightness com parable w ith  th a t  of a  N ernst 
glower b u t m ore robust and of g reater w id th . A. A. E .

Infra-red absorption cell for gases at high and low temperatures.
L. G. Sm ith  (Rev. Sci. Instr., 1942, 13, 65— 67).— The cell, of Monel 
m etal an d  sealed w ith  rock-salt windows, m ay be used a t  tem p, 
f r o m - 1 0 0 °  to  200°. A. A. E.

Anti-reflexion films on glass surfaces. A. F. T urner (J. A p p l. 
Physics, 1941, 12, 351— 352).— A criticism  of F rench (A., 1941. I, 
91). In  order to  ob tain  m ax. transm ission of visual w hite tigh t the  
th ickness of anti-reflexion cryolite films on glass should be ad justed  
to  ± 10%  of th e  theoretical thickness for m ax. transm ission in the  
green. O. D . S.

Improved source for the Lyman continuum in the vacuum ultra­
violet. R. E . W orley (Rev. Sci. Instr., 1942, 13, 67— 71).—M echan­
ical difficulties a re  largely avoided by  use of a  replaceable S i0 2 
capillary  held  in p e rm anen t a lignm ent b y  a  m etal clip, and  a fin- 
ty p e  electrode th a t  p reven ts clogging of th e  spectrograph slit.

A. A. E.
Demonstrating ultramicroscope. H . J . A braham s and W . B litz- 

ste in  (J. Chem. Educ., 1941, 18. 378— 379).— A pparatus fo r dem on­
s tra tin g  Brow nian m ovem ent is described and illustra ted .

L. S. T.
New cassette for A'-ray diffraction patterns. S. T. Gross (Rev. 

Sci. Instr., 1942, 13, 81— 82).—The cassette, which is constructed  
in one piece an d  m ay be of Al, is designed to  p reven t bulging of 
th e  film w hich is inserted  th rough  a  slot. A. A. E .

New method in A'-ray crystallography. E . Orowan (Nature, 1942, 
149, 355—356).—T he m ethod described gives d irectly  b o th  spacings 
and positions of th e  reflecting planes for a ll diffraction spots in a 
ro ta tion  or oscillation pho tograph  on flat film. A fine grid  of th in
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parallel w ires is p laced in Iro n t of th e  film an d  ro ta ted  in its own 
plane during  th e  exposure, th e  ro ta tio n  being linked w ith  th a t  of 
the  crystal. T he position of th e  reflecting p lanes in th e  crystal is 
given by th e  inclination  of th e  lines, an d  th e ir spacing by  th e  position 
of the  diffraction spots. ’ A. A. E.

Compact calomel electrode. E . H . Shaw, ju n . { /. Chein. Educ., 
19-11, 18, 330).— The electrode described is su itab le  for electrom etric 
titra tio n s w ith  th e  quinhydrone electrode, especially w ith  titra tio n s  
a t  small vol. I t  is m ore rugged th an  conventional types.

1.. S. T.
Applications of the polarograph in soil investigations— See B., 

1942, I I I ,  123.
Symmetrical cells. P . R enaud (Compl. rend., 1941, 213, 377— 

379).— E xperim ents on electrodes (Cu, Fe, P t, Ta) under repeated  
dipping in solutions of th e ir  respective sa lts  in  a ir  an d  in  vac. were 
m ade w ith  a  m icro-am m eter of high sensitiv ity . R eadings ind icate  
the deposition of a  unim ol. layer on th e  electrode. T here  is evidence 
of two phenom ena : a  p .d. on d ipp ing  an d  rem oving th e  electrode 
is due to  cap illary  effects o r to  th e  form ation  of a  concn. cell b y  the  
production a t th e  electrode surface of a  th in  liquid film hav ing  a 
concn. different from  th a t  of th e  so lu tion ; on continued d ipp ing  
there is chem ical action  betw een th e  solution an d  th e  electrode.

N . M. B.
Reversible discharge tube. R . K . Asundi, N. L. Singh, and 

J. D. Singh (Nature , 1942, 149, 22).— A discharge tu b e  which could 
be m ade to  show either th e  a ir spectrum  or th e  H , spectrum  is 
described. A. A. E .

Reversible discharge tube. A. G. G aydon (Nature, 1942, 149, 
112).—T h e  behaviour of th e  discharge tube  described by  Asundi 
el al. (preceding abstrac t) is a ttr ib u te d  to  a  leak. A. A. E .

Arc employing high streaming velocity lor spectrochemistry.
M. F. H asler ( / .  Opt. Soc. A m er., 1941, 31, 140— 145).— An arc 
source is described in  w hich a  h igh stream ing  velocity  th rough  th e  
arc is ob ta ined  by  pack ing  a space a round  th e  lower electrode w ith 
a substance (NH,C1 o r sugar C) gas from  w hich carries th e  sam ple 
for analysis m echanically in to  th e  arc. F o r th e  analysis of pow ders 
the  sam ple is m ixed w ith  th e  vaporising  m ateria l. F o r th e  analysis 
of m etals th e  electrode is form ed from  th e  m etal sam ple and  the  
vapour carries w ith  i t  portions of th e  m etal which a re  m elted  b y  the  
arc. T he arc  is m ore stab le  th an  the  usual d .c. arc, m ore sensitive 
than  th e  spark, and  possesses a  g rea ter working range th a n  th e  a.c. 
arc. The analysis of Zn con tain ing  Sn, Cd, and  P  0-001— 0-01%, 
Mg and F e  0-01—0-1%, Cu 0-1— 3% , and  Al 3-5— 4-5% , and  of 
oxide prepared  from  th e  sam e m etal is described. O. D. S.

Clean-up of mercury vapour in discharges through hydrogen, 
helium, and nitrogen. O. S. D uffendack, R. A. W olfe, and  F. 
Lederer (J. Opt. Soc. Am er., 1941, 31, 174— 170).— W hen a glow 
discharge is passed th rough  H j sa tu ra ted  w ith  H g v apour th e  Hg 
emission spectrum  d isappears rapid ly . A large am oun t of Hg m ay 
be “ cleaped up  ”  in th is w ay. T he effect is due to  th e  form ation 
of Hg hydride. T his is decom posed a t  150°. H g m ay be liberated  
by heating  th e  walls of the  discharge tube. T he clean-up is inh ib ited  
by  sa tu ra tio n  of th e  walls w ith  H e or by  covering them  w ith  a  
layer of sp u tte red  m etal. A m uch sm aller clean-up in  H e and  X . 
is >  th a t  due to  adsorp tion  of H g on th e  electrodes and  tu b e  walls.

O. D. S.
Modification of the Barnes Geiger-Miiller counter. J . C. W ang, 

J . F . .Marvin, an d  K. W. S tenstrom  (Rev. Sci. Instr., 1942, 13, 
81).—The cen tra l elem ent of OT-mm. W  wire has its  lower end 
fixed in  glass, an d  a  glass shield increases th e  insu lating  distance 
betw een th e  electrodes. The upper end has a  N i sleeve connecting 
w ith a  1-mm. W  lead-in. A P t  o r  Al film is deposited by  evapor­
a tion  on th e  sensitive portion  of th e  tu b e . A. A. E.

Precision method of measuring Geiger counter resolving times.
Y. Beers (Rev. Sci. Instr., 1942, 13, 72— 76).— By m eans of formulas 
which are  derived th e  resolving tim e an d  errors involved can 
be calc, from  the difference betw een th e  counting ra tes  due to  tw o 
separate  const. /?-ray sources and to  th e  tw o sources com bined.

A. A. E .
Electron microscope. H . N. A lyea (J. Chem. Educ., 1941, 18, 

236— 237).— An illu stra ted  description. L. S. T .
Capillary pipettes. H . A. F rediani and  L. Gam ble (J. Chem. 

Educ., 1941, 18, 270— 271).— A capillary  p ip e tte  sealed in to  a 
protecting, g raduated  ou ter tu b e  and  operated  by m eans of a  
rubber policem an is described. L . S. T .

Two simple micro-burettes and an accurate wash-out pipette.
I. H . Hadfield (J .S .C .I . , 1942, 61, 45— 50).— A description is given 
of a  sim ple b u re tte  m ade from  a glass tu b e  w ith  a  je t  a t  one end 
and a  piece of ru b b er tu b in g  a t  th e  o ther. A rod passing through 
the  rubber tu b in g  expels a  vol. of liquid equal to  th e  vol. of th e  
rod which passes in to  th e  tub e . T he d istance of trave l is read  on 
a  scale behind th e  b u re tte . T he capacity  is ~ 3  ml. and  vols. can 
be read to  0-001 m l. In  a  m ore accurate  m odel of capacity  0-5 ml. 
the  rubber is dispensed w ith  and  th e  rod is ground to  fit th e  .tube 
w ith only a  sm all clearance. T he head  of liquid is reduced by­

bending th e  b u re tte  tu b e  a t  rig h t angles to th e  je t .  T he rod is 
im pelled by  a  m icrom eter and  th e  vols. m ay  be read  to  0 0001 ml. 
A sim ple w ash-out p ip e tte  is described in w hich a  p lunger is used 
bo th  to  fill and to  em pty  th e  p ip e tte , and  also ac ts  as a  reservoir 
for th e  H ,0  for w ashing th e  p ip ette .

Paper for platinum in flame tests. C. C. K iplingcr ( / .  Chem. 
Educ., 1941, 18, 297).— P ap e r soaked repeated ly  in N aN H 4H P O , is 
used in p lace of P t  wire. Fused N a 2B ,0 ,  can n o t be  used in  th is  
m ethod. L . S. T.

Making fused porcelain-Pyrex filters. F. E . H olm es (J. Chem. 
Educ., 1941, 18, 311— 312).—T he construction  of various ty p es of 
filter from  unglazed porous porcelain discs fused in to  P y rex  glass is 
described and  illustra ted . L. S. T.

Apparatus for autofiltration. G. E. Lewis (P hann . J .,  1942, 148, 
151).— Sterile in jections are p repared  by  filtration  th rough  a candle, 
capillary  tub ing , and a  hypoderm ic needle d irectly  in to  a  previously 
sterilised, evacuated , rubber-capped bo ttle . T he ap p a ra tu s  used, 
which is fully described and figured, en tirely  precludes con tam in ­
ation . A. A. E .

Pressure filter. ’A. W exler ( / ,  Chem. Educ., 1941, 18, 167—- 
168).— T he filter consists of a  te s t- tu b e  draw n o u t a t  one end, and 
fitted  w ith glass chips and  a  layer of asbestos or filter-paper p u lp  
to  a c t as th e  filter. T he filter is useful for m icro-work, for vac. 
dry ing, or for h eatin g  a p p t. in  a  cu rren t of gas. A high-pressure 
m odification is also described. L. S. T.

Breaking of Pyrex flasks. H . A. W ooster J .  Chem. Educ., 1941, 
18, 196).— 300-ml. Py rex  Florence flasks, filled w ith H ,0 ,  cracked 
when th ey  were placed on a wire gauze and heated  over a  b last 
lam p. W hen heated  in  th e  inner cone of th e  sam e flame w ithou t the  
in terposition  of th e  gauze, th e  H tO boiled w ithou t frac tu re  of th e  
flask. C racking is also avoided b y  suspending th e  flasks ~ 2  cm. 
above th e  gauze. I t  is a ttr ib u te d  to  local overheating  by  th e  ho t 
wire. W ire gauze reaches th e  tem p , given when heated  in  th e  
flame of a  b last lam p, 1300°, F isher burner, 1080°, M eker burner, 
1080°, and  B unser bu rn er 970°. L . S. T.

Laboratory steam trap. S. H . Tucker (Chem. and Ind ., 1942, 
194).—T he tra p  contains a glass float so shaped  th a t  i t  can effectively 
seal th e  rubbered  end of th e  H ,0 -e x it  tu b e  even w hen th e  ap p ara tu s 
or float is no t vertical. A. A. E .

Hydrometer-type float method for measuring surface and inter­
facial tensions. B. V onnegut (Rev. Sci. Instr., 1942, 13, 82— 83).— 
A float for m easurem ent of y has a very  th in  stem  and  has as small 
a  m ass o r displacem ent as is consisten t w ith  m ain tenance of th e  
perpendicu lar position. Such floats are described and th e  necessary 
m easurem ents and  form ula for calcula ting  y  arc given.

A. A. E .
Large crystals. R. P . Seward (J. Chem. Educ., 1941, 18, 346).— 

Large crystals th a t  require no p ro tec tive  coating  can be grown in 
solu tions con tain ing  approx . equal w ts. of Cr alum  and  K alum .

L. S. T.
Apparatus for producing liquids oi low b.p. E. B. W ilson (J . 

Chem. Educ., 1941, 18, 394— 395). L . S. T.
Photo-electric turbidimeter for use in solution kinetics. F . C.

T om pkins (Trans. Faraday Soc., 1942, 38, 128— 131).— C onstruction 
and use are  described. T he in stru m en t is designed to  follow the 
course of p p tn . reactions and  can  be  arranged  to  give d irec t readings 
or used as a  null-poin t in stru m en t. F . L. U.

Improved dilatometer. A. F u rs t (J. Chem. Educ., 1941,18, 335).— 
A d ila tom eter for study ing  ra tes  of reaction is described.

L. S. T.
-Non-recording densitometer. W . S. B aird (J. Opt. Soc. Am er., 

1941, 31, 179— 180).— A pparatus is described. O. D. S,
Ether-insoluble stopcock lubricant. B. L. H erring ton  and M. P. 

S ta rr (Ind . Eng. Chem. [Anal.], 1942, 14, 62).— Starch-glycerol gel, 
p repared  by  heating  a  suspension of 9 g. of sol. sta rch  in  22 g. of 
glycerol to  140°, decanting, and  keeping overnight, furnishes a 
lub rican t insol. in  E taO an d  ligh t petroleum . I t  is sol. slowly in 
H jO. L . S. T.

Anchor-type laboratory stirrer for viscous or loamy materials.
R . E . F o rrest (Ind . Eng. Chem. [Anal.], 1942, 14, 56).— An anchor- 
shaped stirrer cu t from  sheet m etal is fitted in to  th e  flask, suppresses 
foaming, and  p reven ts p p td . solid m ateria l from adhering  to  the  
sides of the  flask. L . S. T.

Electrical precipitator for research and demonstration purposes.
J . H . B illm an a n d  R. V. Cash (J. Chem. Educ., 1941, 18, 261— 
262).—T he modified C ottrell p recip ita to r described an d  illustra ted  
coagulates effectively AcOH m ist and tobacco sm oke. L . S. T .

Dry polishing of mineragraphic specimens. H . J .  F raser and  
R. von H uene (Econ. Geol., 1939, 34. 467).— D etails of th e  m ethod, 
w hich is particu larly  su itab le  for hard  m inerals, are  given.

L. S. T.
Molecular refraction nomograph.— See A., 1942, 1, 165.
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X II.— LECTURE EXPERIMENTS AND HISTORICAL
Lecture demonstrations in chemistry. S. B. Arenson (J. Chan. 

Educ., 1941, 18, 108— 169; cf. A., 1941, I , 133).— D em onstrations 
for th e  following are  described : decom p, of KC103 catalysed  by  
M nO„ Gay L ussac’s law of vols., th e  re-dissolution of carbonates in 
excess of CO,, th e  m otion of mois, in  gases, explosion range of 
gases, reaction velocity, cold P  flame, an d  th e  prep , of blueprin ts.

L. S. T.
Lecture experiments using rubber balloons. E . T . M itchell (J. 

Chem. Educ., 1941, 18, 209).— T he law  of m ass action  is dem on­
s tra te d  by th e  different ra tes  a t  which equal-sized balloons are 
filled by  f t ,  from th e  action  of M- to  Gm-HC1 on Zn. Common ion 
effect is shown sim ilarly  by  th e  action of AcOH and  AcOH -f- 
NaOAc on CaCO,, an d  catalysis b y  th e  action  of Zn and  Zn +  Cu 
on dil. H ,SO j. L. S. T.

Ammonium chloride “  chimney.”  H . L. D avis and  J . W . Neckers 
(J. Chem. Educ., 1941, 18, 292).—The deposition of a  solid ring, 
~ 1 8  m m . high, of N H 4CI a t  th e  m outh  of a tes t-tu b e  is described and 
illu stra ted . L . S. T .

Demonstration of electrolytic extraction ol aluminium. J . F .
C astka  ( ] . Chem. Educ., 1941, 18, 193— 194).— D etails for a  lecture 
dem onstra tion  a re  given. ■ L. S. T .

Simple method ol building close-packed molecular and crystal 
models. E . A. H auser (J. Chem. Educ., 1941, 18, 104— 106).— Balls 
of wood, glass, m etal, plastics, rubber, or, preferably , pressed 
cork  are coated w ith  unvulcanised rubber, w hich sticks on ly  to  
itself. D etails of th e  m ethod an d  illustra tions (AgBr, Si, Na 
silicate, a n d  m ontm orillonite) are  given. L . S. T .

Equipment for studying electrolysis and conductivity. G. B.
Heisig and  H . P . K lug ( / .  Chem. Educ., 1941, 18, 314). L. S. T.

Demonstration involving air pressure. G. M. L isk (J. Chem. 
Educ., 1941, 18, 340).— A pparatus for dem onstra ting  th e  absorption  
of N H , or HC1 by H ,0  is described. L . S. T .

Demonstrations oi gas explosions. W . E . T hrun  and  J . M. Lien 
( / ,  Chem. Educ., 1941, 18, 375— 377],— D em onstrations showing 
differences in violence of explosive m ixtures in bubbles, balloons, 
a n d  glass con tainers a re  described. L. S. T .

Chart for qualitative analysis. L. P. Biefeld (J . Chem. Educ., 
1941, 18, 374).—A diagram  showing th e  increasing solubility of the  
sulphides of th e  com m oner cations is given. L. S. T.

Lecture and laboratory notebooks of three early Irish-American 
refugee chemists, W. J. Macneven, J. P. Emmet, and T. Antisell.
C. A. Browne (J. Chem Educ., 1941, 18, 153— 158).—H istorical.

L. S. T.

X III.— GEOCHEMISTRY.
Geochemical study of Saratoga mineral waters by a spectro- 

chemical analysis of their trace elements. L. W . S trock and  S. 
D rexler (J. Opt. Soc. Amer., 1941, 31, 107— 173; cf. A., 1942, I, 
120).—The analy tical m ethods used in th e  previously reported  
investigation  are described in  detail. E rra tic  results o b ta ined  in 
th e  spectrochem ical determ ination  of Zr co-pptd . w ith Fe(O H )3 
were due to  the  form ation of Z rO „ probably  by decom p, of F eu 
zirconate, during  a  short, b u t no t accurate ly  controlled, preheating  
period ~ 1 0  sec. during strik ing  of the arc. . O. D. S.

Theory of ground-water motion, (a ) H . K ru tte r. (b ) M. K. 
H ubbert ( / .  Geol., 1941, 49, 324— 326, 327— 330).—A criticism  (cf, 
A., 1941, I, 433) and  a  reply. L. S. T.

Hydrothermal deposits in the Specimen Mountain volcanics, Rocky 
Mountain National Park, Colorado. E. E . W ahlstrom  (Amer. M in ., 
1941, 26, 551-—561).— H ydrotherm al solutions, rising from  depth , 
have  deposited jasper (I) and  opal which have replaced p itchstone 
flows ad jacen t to  th ru s t faults. Locally, th e  (I) form s geodes, 
p a r tly  o r com pletely filled w ith agate, onyx, opal, calcite, and 
m inor am ounts of allophane and  chloropal. L. S. T .

Geological occurrence and practical relations of water, gas, and 
oil encountered in driving the Claremont tunnel through the Beverlev 
H ills. G. D. L ouderback (Econ. Geol., 1939, 34, 4 6 9 -4 7 0 ) —No 
H jO -bearing  s tra ta  were found in the  Jurassic, Cretaceous, or 
Miocene form ations. T he m ain H sO flows came from  Pleistocene 
s tream  beds an d  th e  Pliocene volcanics. H ydrocarbon gas was 
found in  th e  Cretaceous, and  light oil seepages in  th e  freshw ater 
Pliocene. L . S. T.

Formation of sedimentary deposits of calcium phosphate. A
R ivière (Compt. rend., 1941, 213. 74— 77).— The concn. of phosphates 
in  sea-H jO  is alw ays <  th e  so lubility  of these, com pounds under the  
conditions of p a  perta in ing . W here there  is a  considerable deposit 
of phosphates i t  has been due to  th e  presence of org. m a tte r.

A. J . M.
Mineral deposition at Steamboat Springs, Nevada. V. P. Gianella 

(Econ. Geol., 1939, 34, 471— 472).—M inerals are now being deposited 
from  th e  ho t (up to  95°) w aters, which have high [NaClj and [SiO J,

b u t  are low in Ca. T he large deposit of s in te r is m ain ly  S i0 2, bu t 
a  sm all carbonatc  co n ten t occurs in some areas. Sulphide m inerals 
occur in th e  sin ter, and  some c in n ab ar has been m ined. A deposit 
th a t  qu ick ly  chokes th e  casings of borings is p ractica lly  pure  CaCO,, 
a n d  n o t SiO,. M etastibn ite  in q u an tity , stibn itc , and  p y rite  have 
been ejected. L . S. T.

Sub-river solution cavities in the Tennessee Valley. B. C. M oney­
m aker (J. Geol., 1941, 49, 74— 80).— Deep drill holes and  deep 
open-cut excavations a t  num erous w idely-separated  localities in an 
extensive a rea  of variab le  geological ch aracte r disclose th e  presence 
of solution cav ities a t  dep ths considerably below th e  beds of the 
m aster stream s. T he developm ent of solution channels in lim e­
stone, dolom ite, m arble, and  o th er carbonate  rocks w ith in  th e  zone 
of sa tu ra tio n  ap p ears to  be a norm al geological process.

L . S. T .
Meteorites and the age of the solar system. W . J .  Arrol, R . B. 

Jacobi, and F . A. P an e th  (Nature, 1942, 149, 235— 238).— The 
accuracy of rad io activ ity  m easurem ents has been im proved by 
m odifications in procedure which a re  sum m arised. Age vals. a re  
determ ined  by  th e  H e, Th, an d  U -f actino-U  con ten ts. Six Fe 
m eteorites of w idely differing H e co n ten t were re -exam ined ; th e  
calc, ages v a ry  from  60 to  7600 x  10s years. The app licab ility  of 
th e  H e m ethod is discusscd. Am ong 44 o th er Fe m eteorites which 
have been stud ied , none con tains m ore H e th an  th a t  affording th e  
h ighest val. above, and  m oreover a  H e co n ten t of tw ice th e  highest 
val. would raise th e  age val. to  only 8500 X 10* years. Ages of 
th e  o th er 44 m eteorites are calc, on th e  assum ption  th a t  th e  average 
ac tiv ity  found for th e  six Fe m eteorites is valid  for th e  o thers also. 
I t  is concluded th a t  th e  age of th e  solar system  canno t be  < 7  x  10* 
years. A. A. E .

Origin of underground carbon dioxide. F . E . E . G erm ann and
H . W . Ayres (J. Physical Chem., 1942, 46, 61— 68).— The increase 
in pressure which occurs when finely powdered n a tu ra l CaCO, is 
heated  a t  98° in presence of H ,0  vapour is >  in  absence of H ,0  
vapour. The m ax. pressure depends on th e  am oun t of sam ple, 
indicating  th a t  th e  reaction is no t th e  sim ple hydro ly tic  decom p. 
of CaCOj, a  m ore reasonable explanation  being th a t  im purities in 
th e  sam ple, e.g., S i0 2, Al,Os, reac t w ith  CaCO,. T he d a ta  do no t 
support th e  view th a t  the  high underground pressure of CO, cannot 
be due to  th e  therm al decomp. of CaCO,, m erely because i t  is 
assum ed th a t  the  tem p, prevailing in  th e  neighbourhood of igneous 
in trusions are  too low to  produce such pressure. Such assum ptions 
a re  based on calculations using th e  dissociation pressure of pure 
CaCO,, whereas n a tu ra l CaCO, contains im purities. C. R . f t .

Distribution of helium and radioactivity in rocks. III. Radio­
activity and petrology of some Californian intrusives. E. S. Larsen 
and N. B. Keevil (Amer. J .  Sci., 1942, 240, 204— 215; cf. A., 1942,
I, 122).— D a ta  for m inerals separa ted  from  th e  Lakeview  tonalite  
and  tw o o th er g ran itic  rocks from  th e  ba th o lith  of S. California are 
recorded and  discussed. T he d istribu tion  of rad ioactiv ity  is non- 
uniform , th e  bu lk  of th e  radioactive  elem ents hav ing  separated  
w ith  th e  early  m inor constituen ts zircon (I), ap atite , a n d  sphene (II). 
T he H e re ten tiv itie s of th e  co n stituen t m inerals in decreasing order 
are hornblende, b io tite, q u artz , a p a tite , felspar, (II), and  (I). Field 
d a ta  an d  corr. He ages ind icate  a  Jurassic  ra th e r th a n  a  Cretaceous 
age for the  earliest in trusives in  th e  batho lith ic  com plex of S. 
C alifornia. L. S. T.

Identification of minerals by means of X-rays. M. A. Peacock 
(Trans. Roy. Soc. Canada, 1941, [hi], 35, IV, 105— 112).— Principles 
of th e  m ethod are outlined, and  its  possibilities, particu larly  the  
identification of m inerals described originally  as d istinc t species, 
are discussed and  illustra ted . L . S. T.

Ep-Archean and Ep-Algonkian erosion surfaces, Grand Canyon, 
Arizona. R . P . Sharp (Bull. Geol. Soc. Amer., 1940, 51, 1235—  
1270).—G hem ical w eathering, the  u ltim ate  product of which con­
sists of quartz , m uscovite, clay, an d  h y d ra ted  Fe oxides, is described 
and  discussed. L . S. T .

Granite drift near Brittas, on the border between Co. Dublin and 
Co. Wicklow. A. Farring ton  (Proc. Roy. Irish Acad., 1942, 47, B. 
279— 291).— Sands and gravels of g ran itic  origin are described, and
m ineral analyses recorded and discussed. L. S. T .

Microchemical investigations on spotted muscovite mica. J .  Das- 
G upta  (J. Ind ian  Chem. Soc., 1941, 18, 381— 382).— The black 
m aterial p resent as m inute  specks in  some specim ens of m uscovite 
m ica has been analysed by  m icro-m ethods, and  found to  be m ag­
netite. F . J . G.

Differentiation of the Palisade diabase. New Jersey. F . W alker
(Bull. Geol. Soc. Amer., 1940. 51, 1059— 1106).— The 15 new chemical 
analyses [F . A. Gonyer] recorded and th e  m icrom etric m easure­
m ents of 150 rock sections show th a t  crystal fractionation  accounts 
satisfactorily  for m ost of th e  d ifferentiation phenom ena displayed 
b y  th e  sill. The m ain d ifferentiation was effected by  the  settling 
of early-form ed olivine crystals followed la te r  by  pyroxene.

L. S. T.
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Rock series in diabase sills at Duluth, Minnesota. G. M. Schwartz 
and A. E . Sandberg (Bull. Geol. Soc. Am er., 1940, 51, 1135— 1172). 
—P etrography  is described and chem ical analyses and varia tion  
diagram s arc given for th e  rocks of th e  E ndion, N orth land , and 
Lester R iver sills. Possible origins of th e  rocks in  th e  sills áre 
discussed. L. S. T.

Origin oí the muck-silt deposits at Fairbanks, Alaska. R. Tuck 
(Bull. Geol. Soc. Am er., 1940, 51, 1295— 1310).—T he silt of th e  
overburden th a t  b lankets these A u-bearing gravel deposits is 
aeolian in  origin, w hilst th e  inorg. m ateria l of th e  m uck consists 
m ainly of w ind-blown particles. L. S. T.

Concentric patterns in the granites of the Llano-Burnet region, 
Texas. D. K eppel (Bull. Geol. Soc. Am er., 1940, 51, 971— 999).— 
The larger bodies of pre-C am brian granites of th is  region show a 
concentric a rrangem ent of th ree  tex tu ra l varie ties; these, in order 
of solidification, are an  o u ter coarse-grained granite, an in term ediate  
zone of porphyritic  coarse-grained granite, and a core of medium - 
grained granite. Petrograph ic  and  chem ical (recorded) analyses 
show th a t  th e  th ree  tex tu ra l varieties arc sim ilar. L. S. T.

Audubon-Albion stock, Boulder Co., Colorado. E . E . W ahlstrom  
(Bull. Geol. Soc. Am er., 1940, 51, 1789— 1820).—This stock is a 
composite in trusive  consisting m ain ly  of m onzonite, and  in jected  
into and cross-cutting pre-C am brian granite, gneiss, and  schist. 
Syenogabbro, th e  oldest rock in  th e  stock, is p robab ly  a  chilled 
phase of th e  p a ren t m agm a from w hich th e  o th er ty p es of rock 
were derived. Chemical analyses of th is  rock show relatively  high 
K ,0 , and  are  sim ilar to  those of b asa lt flows in terbedded  w ith the  
sedim ents of th e  D enver form ation n ear Golden, Colorado.

L. S. T.
Archean metaconoretions ol Thunder Lake, Ontario. F. J. P etti-  

john (Bull. Geol. Soc. Am er., 1940, 51, 1841— 1850).— Silicated cal­
careous concretions occur in paragneisses an d  m ica schists of A rchean 
age near T hunder L ake in  N-W . O ntario . A north itic  plagioclase, 
quartz, and  hornblende are th e  chief constituen ts. Chemical 
analyses [R. B. EUestad] are recorded. L . S. T.

Igneous rocks of the Terlingua-Solitario region, Texas. J .  T.
Lonsdale (Bull. Geol. Soc. Amer., 1940, 51, 1539— 1626).— Geology 
and pe trog raphy  are described. T he igneous rocks include an  
analcite-bearing series and  in term ediate , trachy tic , and  rhyolitic 
types, m ost of w hich are soda-rich. Chemical analyses [R. B. 
EUestad] and  v aria tion  diagram s are given. L. S. T.

Measuring grain boundaries in crystalline rocks. G. W . Bain 
(J. Geol., 1941, 49, 199— 206).— Technique for m easuring grain 
perim eters and  su t/aces in  cryst. rocks is outlined. Vais, for th e  
range of cryst. lim estones illu stra te  th e  m ethod. A pplication of 
the results to  th e  determ ination  of w id th  of in te rg ran u la r space and 
adsorptive cap acity  is ind icated . 1.. S. T.

Structural control oi ore deposition : effects of mineral sequence. 
C. D. H ulin (Econ. Geol., 1939, 34, 471).— The depositional sequence 
of m inerals of hydro therm al ores is also a  sequence of in troduction  
of elem ents. Common m etals are in troduced  in  th e  order Fc, Zn, 
Pb, Cu, Ag, and  Au. The re la tive  tim e of appearance of these 
elem ents is essentially  fixed for all ores, b u t th e  tim e  of persistence 
and concn. of each m etal in  th e  solutions v a ry  m arkedly. This 
obtains also w ith  th e  elem ents (sequence, O, S, As, an d  Sb) com ­
bining w ith these m etals. M inerals of Sn, W , Mo, a n d  B i are e rra tic  
in th e ir tim e relation  to  th e  m ore comm on m etals, b u t  are coincident 
in tim e w ith  the  m ain period of q u a rtz  deposition. D uring  m ineral­
isation th e  SiO „ W , Sn, Mo, and  Bi group is independen t of th e  
Fe, Zn, etc., and  associated acids group. L . S. T.

Types of colouring in minerals. T. G. K ennard  and D. H . Howell 
(Amer. M in .,  1941, 26, 405— 421).— D ata  re la ting  to  th e  various 
types of colouring th a t  can occur in m inerals are  collected and  
correlated. T he types a re  classified according to  th e  m eans or 
mechanism  of th e  colour production . A fundam ental d istinction  
is m ade betw een colouring due to  characteristic  absorp tion  or 
reflexion th a t  is determ ined  by  th e  chem ical com position of the  
substance, an d  colouring caused b y  s tru c tu ra l characteristics. B oth 
body colour an d  surface colour are significant in th e  first type, 
w hilst interference a n d  sca ttering  are  th e  im p o rtan t factors in the  
second. T he effect of partic le  size on colour is also discussed. 
P ractical criteria  for recognising an d  identify ing  th e  ty p es of 
colouring shown in  an y  p a rticu la r specim en are suggested.

L. S. T.
Retrograde metamorphism. G. M. Schw artz and  J. H. Todd 

(J. Geol., 1941, 49, 177— 189).— R etrograde m etam orphism  is defined 
as a n y  change, n o t caused b y  w eathering, by  w hich a  m etam orphic 
m ineral or rock a lte rs to  a  m ineral o r rock of lower grade, i.e., to  
m inerals and  rocks m ore stab le  a t  lower tem p , and pressures, and 
containing m ore H ,0 .  Retrogression is due m ainly  to  th e  a tta ck  
of hydro therm al solutions on so-called high-grade m etam orphic 
minerals. Large am ounts of _H ,0, as in th e  change pyroxene ->  
am phibole ->  b io tite  chlorite, arc  required. T he th eo iy  of re tro ­
grade m etam orphism  outlined  by Becke an d  e laborated  by  H arker 
is p robably  n o t adequate  to  explain th e  changes c ited  repeated ly  
as retrograde. L . S. T .

Optical properties of cordierite in relation to alkalis in the cor- 
dierite-beryl structure. R . E . Folinsbee (Amer. M in .,  1941, 26, 
485— 500).—A chem ical analysis of op tically  positive, gem -quality  
cordierite (I) from  a  new occurrence, n o rth  of G reat Slave Lake, is 
recorded; i t  shows th a t  pu re  (I) is low in H aO -f  (0-67%). The 
analogy betw een th e  stru c tu re  of (I) a n d  beryl (II), ind ica ted  by 
X -ray  d a ta  (A., 1929, 1223), is confirm ed by  sim ilarities in  th e  
chem ical, crystallographic, optical, an d  physical p roperties of th e  
two m inerals. T he n a tu re  of th e  isom orphous su b stitu tio n  accom ­
panying  th e  in troduction  of alkalis in to  th e  (II) stru c tu re  is e stab ­
lished for an  alkali-rich (II), an d  confirm ed by  exam ination  of the  
relation  of th e  s tru c tu ra l formula: of a lkali (II) and  (I). The 
anom aly  of th e  existence of optically-positive (I) is explained by 
varia tions in  th e  alkali co n ten t of (I), an  increase in w hich increases 
n, decreases th e  birefringence, and lowers th e  optic  angle (cf. A., 
1938, I, 163). O ptically  positive cordierites are, in  general, low in 
alkalis an d  high in  CaO. T he im portance of com plete chem ical 
analyses for th e  elucidation of th e  problem s of m ineralogy is 
em phasised. L; S. T.

Manganese deposits of Costa Rica, Central America. B. N.
W ebber (Amer. Inst. M in . M et. Eng., 1942, 6, Tech. Publ. 1445, 
7 pp .).— H istory , production , an d  general geology are  described. 
T he Mu deposits a re  of tw o types, (i) hydro therm al deposits of 
hypogene origin, associated  w ith  a b u n d an t jasperoidal SiOa, and  
(ii) concns. and  superficial replacem ent deposits of supergenc origin. 
T he chief Mn oxides identified are  pyrolusite , m anganite , an d  psilo- 
m elane. The deposits are described. I.. S. T .

Manganese deposits in the Olympic Peninsula, Washington. C. F.
P ark , ju n . (Econ. Geol., 1939, 34, 944— 945).—Chocolate-red lim e­
stone (I), con ta in ing  a s  m uch as 10%  of finely-divided .haem atite, 
form s th e  h o st rock for th e  M n. T he lim estones a re  associated  
w ith  lavas, particu la rly  pillow  basa lts . T he Mn is of low-tem p., 
hydro therm al origin, an d  occurs in  irregu lar lenses and  bodies th a t  
have replaced red (I) o r red lim y argillite. T he Mn bodies are 
generally  sm all, an d  con ta in  u p  to  a  few hundred  tons of ore. A t 
Crescent m ine, ~ 2 5 ,0 0 0  tons of high-grade hausm annite  (II) have 
been m ined. T he m ineral com position of th e  ores is un ique  in  th a t  
th e  ore consists of (II), and  a  fine-grained m ix tu re  of Mn silicates 
called "  b em en tite .”  Sm all am oun ts of c in n ab ar an d  n a tive  Cu 
are d istrib u ted  w idely th ro u g h o u t th e  deposits. T he (II) deposits 
a re  low in  SiOa. L. S, T .

Tungsten-bearing manganese deposit at Golconda, Nevada. P. F .
K err (Bull. Geol. Soc. Am er., 1940, 51, 1359— 1389).— W -bearing 
m anganiferous and  ochreous deposits underlie calcareous tu fa . The 
W  ore b lankets an  erosion surface, and  beneath  the  b lanket deposits 
are veins of sim ilar m ineralisation, w hich probably  provided the  
source of th e  overlying ores. The ore m inerals a re  colloidal in  
origin, W 0 j,m H ,0  having been adsorbed in  psilom elane (I) and 
lim onite  (II) while bo th  were gels. The ore-bearing layers and  the  
tu fa  are considered to  be chiefly of ho t spring origin. T he ores 
consist of (II) containing adsorbed W 0 3,« H ,0 , W -bearing (I), for 
which th e  nam e tungomelane is suggested, and  W -bearing hollandite
(III). (I ll)  has form ed along gel cracks in (I) as a  la te r  p a r t  of the  
Mn m ineralisation. An older jarosite  vein contain ing  sm all am ounts 
of W  appears to  represent a  level of m ineralisation even lower th an  
th e  veins im m ediately below th e  b lanket deposits. M ineralisation 
s ta rted  p robab ly  w ith chertification and  silification, b u t  resulted 
u ltim ate ly  in  p p tn . of W , Fe, Mn, an d  tu fa . T he W -bearing  (II) 
(chemical analysis given) con tains 2-64% of W O „ and  th e  deposits 
contain  enough W  for economic developm ent. L . S. T .

Studies of the Lake Superior Pre-Cambrian by accessory-mineral 
methods. S. A. Tyler, R . W . M arsden, F . F . G rout, and  G. A. Thiel 
(Bull. Geol. Soc. Am er., 1940, 51, 1429— 1538).— H eavy  m ineral 
analyses of num erous rocks from th e  S ta tes bordering L ake Superior 
a re  recorded a n d  discussed. T he average relative °/Q of accessory 
m inerals is different for rocks of different com position even if  th e  
rocks a re  of th e  same age, and appear to  be re la ted  genetically. 
The ty p e  of dom inant zircon in  Keeweenawan rocks is rem arkably  
const, regardless of rock composition, and  alm ost regardless of 
tex tu re  and  cooling h isto ry  of th e  rock. The strik ing  changes in 
heavy  accessory m inerals in w eathering an d  sedim entation  are 
described for four d istricts. The d a ta  do  no t agree w holly w ith 
previous views as to  which m inerals are  m ost rap id ly  o r th e  least 
a ttack ed  b y  such processes. L. S. T.

Geology of Buxa Duars. A. L ahiri (Quart. J .  Geol. Soc. Ind ia , 
1941, 13, 1— 62).—The geology, petrology, and  petrography , s tra ti ­
g raphy  an d  s tru c tu re  of th e  rocks are  described. T he m ost im ­
p o rtan t deposit econom ically is dolom ite (I), which is ab u n d an t
an d  of good quality , w ith  nests of calcite. Chalcopyrite w ith  Fe 
p y rite  and  pyrrho tite , a n d  some azurite , has been found. A rgenti­
ferous galena w ith  cerussite, sphalerite, and lim onite occurs w ith 
th e  (I). F e  ores, coal, an d  good q u a lity  lignite also occur. Talc 
schists from the Ja in ti  H ills are  used for refractories and  m osquito 
spray . Q uartzite  is used as building m ateria l. L . S. T .

Atomic arrangement of sylvanite. G. Tunell (Amer. M in .,  1941, 
26, 457— 477).— W eissenberg and pow der diffraction d a ta  are
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recorded for sy lvanite  (I) from Cripple Creek, Colorado, from 
S&c&riLinbu, T ransilvania, an d  from  the B uena Mine, Colorado. 
fl„ is 8-94, b„ 4-48, c„ 14-59 A. (all ±0 -02  a.}, and 0 145° 2 6 '± 2 0 ',  
p«*]«. 8-17, r„u , 8-10; space-group C^j—P2/c. T he u n it cell contains 
2AuAgTe4 w ith  a  sm all p a r t  of th e  Ag replaced by  Au, A t. positions 
a re  g iv e n ; th e y  have been confirmed b y  Fourier pro jection . E ach 
Au and  each Ag is surrounded octahedrally  by  6Te, an d  each T e 
is surrounded octabedrally  b y  3Te, 2Au, an d  lA g, or by  3Te, 2Ag, 
an d  lA u. A model showing th e  arrangem en t of a tom s in  (I) is 
reproduced. In te ra t.  d istances a re  Au—Te, 2-67, 2-70, and  3-2(5 a ., 
Ag—Te 2-09, 2-94, and 3-19 a ., an d  Te—T e, 2-88, 3-56, 3-64, and  
3-64 a . L . S. T.

Vermiculite and hydrobiotite. R . F . R uth ru ff (A m er. M in ., 1941, 
26, 478— 484).— Chemical analysis supports th e  findings of G runer 
(A., 1935, 841) th a t  hydrob io tite  (I) consists of in terstratified  
layers of verm iculite  (II) and  b io tite , p robably  in th e  ra tio  1 : 1 o r
3 : 2. H eatin g  w ith  dil. H 2SO, rem oves oxides from  (II), leaving
SiOa in  th e  form  of w hite p lates. Complete rem oval of a ll oxides 
o th er th an  SiOa from (I) is more difficult. (I) sa tu ra ted  w ith conc. 
H 2S 0 4 a n d  exposed to  a ir  for < 2 4  hr., o r steam ed  for a  shorter 
tim e, exfoliates considerably. (II) soaked in  conc. H 2SO, and  
exposed to  a ir  efloresccs w ith  th e  e lim ination of salts, b u t  shows 
no fu rth er change. L . S. T .

Intrusive rocks of the Okanogan valley, and the problem of their 
correlation. K. B. K rauskopf (J . Geol., 1941, 49, 1— 53).— E ig h t 
p lu tonic  masses, w hich include granodiorites, q u artz -d io rite , m eta- 
gabbro, and  m alignite, are described. Chemical analyses are 
recorded. L . S. T .

Grossularoid group (hibsehite, plazolite). D . S. Beliankin and
V. P . P e tro v  (Amer. M in ., 1941, 26, 450— 453 ; A., 1940, I ,  45).— 
Chemical analyses of hibsehite  (I) from  N ikortzm inda, Georgia, and  
plazolite (II) from  Crestm ore, California, a re  recorded. (I) is 
grossularite w ith  one mol. of SiO, replaced by  2 H 20 . A comparison 
of th e  occurrence, paragenesis, an d  properties of Bohem ian and  
Caucasian (I) w ith  those of (II) shows th a t  (I) and  (II) are bo th  
m em bers of th e  sam e m ineral group for w hich th e  nam e grossularoid 
group is suggested. Chemically, (II) differs from  (I) by a small 
and  variab le  co n ten t of CO,. (I) and (II) are  less ra re  th a n  is 
supposed. T he heating  curve of (I) shows an  endotherm al effect 
a t  650— 690°, and tw o exotherm al effects a t  870° a n d  940°.

L. S. T.
X-Ray crystallography of seamanite. D. McConnell and W . L. 

Pondrom , jun . (Amer. M in ., 1941, 26, 446— 447).— Seam anite from 
Chicagon mine. Michigan, has aQ 7-83, b„ 15-14, c0 6-71 a . (all 
¿ 0-02 a .), pdo. 3-09, pobl. 3-08; th e  space-grpup is probably 
Pbnm— V™. L . S. T .

Relation of Phillipine mining districts to the structural history of 
the archipelago, E . W isser (Econ. Geol., 1939, 34, 468— 469).-—The 
rock form ations, th e  structu re , a n d  th e  geologic h isto ry  of the  
Phillipine Archipelago are discussed w ith  special reference to  th e  
Miocene Revolution, which cu lm inated  in th e  A u-quartz  veins, the  
present source of Phillipine Au production . L . S. T .

Columbomicrolite from Eshowe, Natal, j . E . de Villiers (.4 mer. 
M in ., 1941, 26, 501— 506).-—Coluinbomicrolite, a  new m em ber pf 
th e  pyrpchlpre grpup pccurring as sm all grains in  a lb itite , has 
N b2O s 71-2%, T a20 5 none, TiO j 1-8, l 'e 20 3 trace, CeaOa none, CaO 
15-2, N a20  10-0, H sO 1-8, to ta l  100-0% (recalc, to  100-0%), p 4-16, 
n 2-152. The essential chem ical characters of each m em ber of the  
pyrochlore grpup are  sum m arised. L. S. T .

Origin of the magnetic iron ores in the Lyon Mountain region,
N.Y. W . J. Miller (Econ. Geol., 1939, 34, 947).— A discussion. '

L. S. T.
Galena-sphalerite deposit in northeast Alabama. T. G. Andrews 

(Econ. Geol., 1939, 34, 945).— Galena and sphalerite  occur in O rdo­
vician lim estone near Angel S ta tion , Calhoun Co., A labam a.

L. S. T.
Spinel group. A. N. W inchell (A mer. M in ., 1941, 26, 422—428).—  

Members of th is  group are represented on a  diagram , which also 
shows th e  varia tipns in  p th a t  result frpm  varia tions in composition.

L. S. T.
Crystallographic notes. Cahnite, stolzite, zincite, ultrabasite. C.

Palache (Amer. M in ., 1941, 26, 429— 436).—Crystals of cahnite  
from  Franklin , N .J., belong to th e  tetragonal disphenoidal class, ■?. 
C rystallographic d a ta  for stolzite  (I) from Prim os M ine and  R eef 
Mine, Arizona, an d  for (I) from Nigeria a re  recorded. (I) from  
N igeria has p 8-34 ±0-004. D a ta  for zincite from F ranklin , N .Y., 
a re  also given. U ltrabasite  is identical w ith diaphorite.

L . S. T.
Volcanic rocks of the Western San Augustin plains district, New 

Mexico. W. E . Powers (J . Geol., 1941, 49, 207— 217).— M ountains 
surrounding these plains are composed of an  unusual varie ty  pf 
vplcanic rock types, including rhyolite, andesite, basalt, silicic and  
basic tuff, and  agglom erate. L. S. T.

Idocrase and scapolite from Manchester, New Hampshire. G. W.
S tew art (.-¡.met. M itt., 1941, 26, 509— 511).— Idocrase (I) occurs in

calcareous seams in th e  bedrock of b io tite  sch ist; .occasionally, a 
crysta l of (I) occurs em bedded in  calcite. Scapolite (chemical 
analysis given) is found usually  replacing q u artz . L . S'. T.

Skeletonised apophyllite from Crestmore and Riverside,-California.
E . H . Bailey (Amer. M in ., 1941, 26, 565— 567).— Occurrences of 
skeletonised apophyllite  (S i02 88-54, H 20  7-21, MgO ■—i% ,  with 
sm all am ounts of Fe, Mil, and  traces of Al, Cu, Ag, T i, and  Ni) are 
described. R e ten tion  pf some of th e  op tical an d  physical p roperties 
of th e  p a ren t m ineral ind icates th a t  th e  priginal appphyllite  has 
undergpne a  selective leaching process in  which Ca, F , and  K  have 
been rem pved w ithpu t destroying th e  SiOj fram ew ork of the  
crystals. L . S. T.

Occurrence of martite in micaceous haematite near Esmont, Vir­
ginia. A. A. Pegau and  W . C. O verstreet (Amer. M in .,  1941, 26, 
512).—T he m artite  occurs as octahedra  d issem inated th rough  a
d ark  steel-gray ha:m atite . L .S ..T .

Formation of jarosite on pyrite ornaments. F . H. Pough (Amer. 
M in ., 1941, 26, 562— 564).—The form atipn pf jarpsite  from  beads pf 
p y rite  buried  in e a rth  600 years agp is described. Turqupise pen­
d an ts  buried  a t  th e  sam e tim e are  una lte red . L . S. T,

Igneous rocks of the Stanner-Hanter district, Radnorshire. N .
H olgate and  K. A. K, Hallowes (Geol. M ag., 1941, 78, 241— 267).—  
The ignepus rocks pf th e  d is tric t are div ided in to  (i) fine dolerites, 
(ii) gabbros, (iii) acid  types, an d  (iv) la te r  dolerites. T heir dis­
trib u tio n  an d  petrology are described a n d  discussed. L . S. T , .

Chilean hexahedrites, and the composition of all hexahedrites.
E . P . H enderson (Amer. M in ., 1941, 26, 546— 550).— New chem ical 
analyses recorded for Chilean hexahedrites show no significant 
varia tions in  cpm ppsition, and  since th e  m eteorites have been 
found over a  restric ted  area , i t  is probable  th a t  th ey  are  re la ted  to  
a  single fall. In  com position these hexahedrites a re  sim ilar to  
those from  o th er localities; th e  Ni co n ten t lies betw een 5-5 and
5-6% . T he com ppsitipn agrees w ith  th e  equilibrium  d a ta  fpr th e  
system  Fe-N i. H exahedrites are sim ilar in  s tm c tu re  to  kam acite, 
th e  chief allpy in pctahedrites. L , S. T .

Stibnite deposits of Crucsom in Upper Hungary.— See B., 1942, 
I , 240. 

Composition and properties of some New Zealand glauconites.
C. O. H u tto n  and  F . T , Seelye (Amer. M in ., 1941, 26, 595— 604).— 
Chemical analyses and  op tical d a ta  for seven pure  glauconites from 
sedim ents of U pper Cretaceous and T ertia ry  age are  recorded and  
discussed. D a ta  showing th e  am ounts of oxides rem oved b y  t re a t ­
m ent w ith  HC1 of different concns. are also recorded. Curves 
showing th e  relation  betw een refractive indices and F e ,O s con ten t 
a re  given. G runer’s fprm ula fpr g laucpnite (A., 1936, 49) is sup- 
pprted . L. S. T .

Diabolite from Mammoth mine, Tiger, Arizona. C. Palache (A mer. 
M in ., 1941, 26, 605— 612).— C rystallographic d a ta  for d iabolite  (I), 
d ite tragpn-pyram idal, hardness 2J, p 5-42 ¿0 -0 1 , are recprded. (I) 
is un iax ial negative, w ith  <o 1-98+0-01 and  e l-8 5 i0 -0 1  [H. B er­
m an], a 0 5-83¿0-02, 5-46±0-02, V0 185-58 a ,3 [C. W . W olfe];
space-group P im m .  (I) has PbO  72-01, CuO 12-68, Cl 11-42, H aO
6-03, inspl. 0-19, to ta l  102-33, less O fpr Cl 2-57, 99-76% [F. A. 
Gonyer], a n d  th e  un it cell is P b sCuCls(OH)1. (I) is d istribu ted  
widely in  th e  Collins Vein pf th e  M am m oth mine, and occurs w ith  
linarite . ' L. S. T .

Qualitative colour test for montmorillonite type of clay minerals.—
See B„ 1942, I I I ,  65.

Coal palseobotany. R. Thiessen and G. C. Sprunk (U .S. B ur. 
M ines, 1941, Tech. Paper 631, 56 pp.).— The id en tity  of th e  p lan ts 
and of th e  p lan t rem ains from which th e  m ajprity  of coals have 
been derived are discussed. In  th e  Palaepzoic cpals p lan ts pf th ree  
types are easily recpgnised : cpniferous-like, cycadophyte, and
lycppod. No o ther types have been identified w ith  certa in ty . 
These p lan ts are no t m ixed prom iscupusly th roughou t th e  coal, b u t 
one ty p e  predom inates in a  given cpal bed pr a  particu la r layer 
therepf. T he cpniferous-like p lants, th e  cordaitales, are repre­
sented  in coal by  th e  xylem , bark , and  leaves and  b y  resinpus 
inclusions thereof. T he m pst easily recognised lycopod tissues are 
from th e  periderm  o r  o u ter bark, which was a  very  thick-walled, 
highly lignified tissue which resisted the  peat- and coal-fprming 
processes more th a n  o ther tissues and hence rem ained in  larger 
p roportions. C ycadophytes were ab u n d an t con tribu tors to  th e  
Palaeozoic coals, spme pf which are composed predom inan tly  of 
cycadophytes, e.g., th e  P ittsbu rgh  bed. These p lan ts are repre­
sented  in  coals by  the  xylem , periderm , leaves, petiples, ppllens, 
a n d  resinpus cpn ten ts and, particularly', by  th e  m ucilaginpus con­
ten ts  pf th e  sp-called gum  ducts. Num erous coal sections shpwing 
th e  n a tu re  and type  of th e  various p la n t rem ains are illustrated .

H . C. M.
Bristol and Somerset coalfields.— See B., 1942, I ,  215. 
Correlation of marginal beds of Upper Silesian coal formation.—

See B „ 1942. I, 215.
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ERRATA. 
Abstracts A., I, 1941.

F o r "  l i .  H . Jones ”  read "  R . N. Jones .1 
„ “  3-29 fi.’1 read "  3*28
,, "  o r ”  read “  a n d ."
„  ' '  1165 "  read "  1176.”
,, "  position "  read "  p o rtio n ."

* F rom  bottom .
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