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511.473

M A TH EM A TIC S
2462 . 511.473
O n the solution of the “ easier”  W aring problem.

B eneiuee, D . P. Bull. Calcutta M ath. Soc., 34, 
pp. 197-199, Dec., 1942.— Defining v(k) as the  least 
value o f  s such th a t every integer n can be expressed in 
the form  n =  +  x § +  . .  . +  j . . . — jcJ,
where r, k , x j , x 2 . . . are integers, 0 <  r  <  s, upper 
and lower bounds o f  v(k) for 21 <  k  <  30 are found.

2463 512.25 
On the iterative solution of linear simultaneous

equations. F reeman, G. F. Phil. M ag., 34, pp. 409- 
416, June, 1943.—By arranging a  set o f  linear simul
taneous equations in an  order which gives reasonably 
rapid convergence o f  iterative solutions, and taking 
early approxim ations to  a min. num ber o f  significant 
figures, m uch labour may be saved. Any errors are 
autom atically “ ironed o u t” by th e  subsequent pro
cesses. I f  the  successive approxim ations oscillate, a 
m ore rapid  convergence m ay be obtained by a  varia
tion  in which a  weighted mean between the  (n — l)th  
and /ith  approxim ations is used in iterating for the  
(/» +  l) th  approxim ation; there  is a  corresponding 
system for a  non-oscillating series. Num erical 
examples are given. [See A bstr. 2478 (1941).

G. F. F.
2464 513.567 
On a certain quarlic scroll associated with a  pair of

given lines and two given quadrics. C hariar, V. R., 
a n d C hatterji, N . Bull. Calcutta M ath .) Soc., 34, 
pp. 183-185, Dec., 1942.

2465 513.735.9 
On a  case of the cross-ratio system o f a  3-web.

C h o u d h u r y, A . C. Bull. Calcutta M ath. Soc., 34, 
pp. 177-181, Dec., 1942.—T he no te  discusses the  case 
o f  the  cross-ratio system containing a  hexagonal 3-web 
and generated by ano ther hexagonal 3-web. The 
cross-ratio system is reducible to  straight lines in this 
case.

2466 513.737 =  4
On the real representation o f an imaginary' sphere

by means of ruled space. Saussure, R . de. Arch. 
Sci. Phys. N at., 25, M arch-April (Suppl. No. 1, C.R. 
Soc. Phys. H ist. Nat., Genève, 60, pp. 36-39), 1943.

2467 513.83 
On infinite dimensional linear spaces. M ackey,

G. W. Proc. Nat. Acad. Sci., Wash., 29, pp. 216-221, 
July, 1943.

2468 517.512.4 
Bessel summation of series. C handrasekharan,

K. Proc. Indian Acad. Sci. A , 17, pp. 219-229, 
June, 1943.—The Bessel m ethod o f  sum m ation, o r 
th e  (/¡j,, A) process, was first introduced by M inakshi- 
sundaram  as a  m eans o f  summing series o f  eigen
functions in boundary-value problem s. The possi
bility o f  interrelating it w ith o th er known processes is 
studied.

2469 517.512.4 
The absolute Bessel-summability o f series. C h a n d

rasekharan, K . Bull. Calcutta M ath. Soc., 34,
vol. xlvi.— a.— 1943.

Trttroj#-

T M if/fe  519.443

pp. 187-196, Dec., 1942.—The paper defines abs. 
J ^  sum m ability and proves results in abs. sum m ation 
analogous to  those established for ordinary J ^ 
sum m ation. [See J. Indian M ath. Soc., 4, p. 168, 
1942],

2470 517.564.3 
Concerning the roots o f J'n (x )N h (k x ) —J'n(k x )N 'n(x)

=  0. T ruell, R . J. Appl. Phys., 14, pp. 350-352, 
July, 1943.—The relation J'n(x)N i,{kx) — J'n(kx)N'n(x) 
=  0 arises in resonant-cavity problems. The first 
roots o f  this relation are presented as a  function o f 
k  for n =  1, 2, 3 4. The M ’M ahon relation docs 
no t allow calculation o f the  first roots. The functions 
J,',(x)/N!,(x) have rel. max. a t x  =  n except for n — 0. 

See Abstr. 2471 517.564.3 : 517.65
2471 517.65 : 517.564.3 
Infinite integrals involving Bessel functions (II).

M o h a n, B. Bull. Calcutta M ath. Soc., 34, pp. 171- 
175, Dec., 1942.

2472 517.933 
On certain non-linear differential equations of the

second order. Levinson, N . Proc. Nat. Acad. Sci., 
Wash., 29, pp. 222-223, July, 1943.

2473 517.947.4 : 518.6
A general experimental solution of Poisson’s equa

tion for two independent variables. H o g a n, T. K. 
J. Instn Engrs, Aust., 15, pp. 89-92, April, 1943.— In 
order to  solve Poisson’s equation  for any boundary 
conditions the  au th o r has developed an  electrical 
integraph based on the  analogy o f  a resistance network 
to  a finite-difference mesh.

2474 518.3 : 526.774
Nomograms for computing tidal gravity. E lkins,

T. A. Geophysics, 8, pp. 134-145, April, 1943.—Two 
types o f  nom ogram s [Abstr. 2251 (1941)] arc ex
plained and illustrated, ( 1) for com putations a t a  fixed 
latitude on the  earth ; (2) fo r com putations a t a fixed 
point. The accuracy o f  these nom ogram s is studied 
and a  com parison is m ade w ith one recently devised 
[Abstr. 2079 (1943)].

See Abstr. 2473 518.6 : 517.947.4
2475 519.24 
Trend analyser. Pillai, K. C. S. Proc. Indian

Acad. Sci. A , 17, pp. 187-194, June, 1943.— The 
m ethods o f m oving averages, o f  differences, o f  least 
squares, and o f  orthogonal polynomials are discussed 
with the  help o f  a  num erical example and a  novel 
m ethod o f getting the trend by a m echanical device is 
given. [See A bstr. 97 (1939)].

2476 519.44 
Groups containing four and only four non-invariant

subgroups. M iller, G . A. Proc. Nat. Acad. Sci., 
Wash., 29, pp. 213-215, July, 1943.—Some transfor
m ation theorem s are established.

2477 519.443 
Contributions to the theory o f ordered groups.

Levi, F. W. Proc. Indian Acad. Sci. A , 17, pp. 199- 
201, June, 1943.—Necessary and sufficient conditions 
th a t a given group may be ordered, are investigated. 
I t  has been sta ted  [Abstr. 1308 (1943)] th a t in an 
ordered group the  condition (a): every element =b 1 is

11
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o f  infinite order, is satisfied and that every group in 
which (b) the com m utator group lies in the  centre, 
and (a) is satisfied, can be ordered. T he necessary 
condition (a) is no t sufficient and the sufficient con
dition (6) is not necessary.

A STR O N O M Y . GEOD ESY 
2478 521.11
Dynamical friction. III. A more exact theory of 

the ra te  of escape of stars from clusters. Chand
rasekhar, S. Astrophys. J., 98, pp. 54-60, July, 
1943.— [Abstr. 1849 (1943)]. A  m ore exact estim ate 
o f  the rate  o f escape o f stars from clusters is m ade by 
allowing for the dependence o f the  coeff. o f  dynamical 
friction on the  velocity. The probability th a t a  star 
will have acquired the  necessary velocity o f  escape 
(assumed to  be =  2 x  r.m .s. velocity o f  the stars 
in the system) in a time t  (measured in units o f  
the  tim e o f relaxation o f the system) is given by 
Q(t) =  (1 - e-o-0°75T), On this basis, J-livcs for 
galactic clusters o f the order o f  3 x  109 years are 
provided for, and it is concluded th a t dynamical 
friction provides the  principal mechanism for the 
continued existence o f  galactic clusters like the 
Pleiades for times o f  the  order o f  3 x  109 years.

2479 522.1
Reports on the progress o f astronomy. M on. Not. 

Roy. Astr. Soc., 103, 2, pp. 86-115, 1943.— R eport 
containing the following papers: Com ctary spectra, 
Swings, P . [Abstr. 2494 (1943)]; Com ets, Davidson, M. 
[Abstr. 2492 (1943)]; Sunspots, 1942, N ewton, H. W. 
[Abstr. 2495 (1943)]; Prominences, 1941, 1942, 
N arayan, A. L. [Abstr. 2498 (1943)]; D ouble stars, 
Bos, W. H. van den [Abstr. 2502 (1943)]. a . h u .

2484 523.51 
The great meteor o f 1941 June 28. N ininger,

H. H . Contr. Soc. Res. M eteorites, 3, 1, pp. 1-5,
1942.—A  report o f observations by 4 scientists more 
than  200 miles from the vanishing point o f the 
m eteor.

2485 523.51
A new aerolite from Stonington, Colorado. Bu d d-

hue, J. D. Contr. Soc. Res. M eteorites, 3, 1, pp. 6- 8,
1942.

2486 523.51 
The G reat Siberian meteorite o f 1908: possibly a

comet that struck the E arth  (Review). Contr. Soc. Res. 
M eteorites, 3, 1, pp. 29-30, 1942.

2487 523.51 
The aerolitic fall o f Rancho dc la Prcsa, Zenapecuaro,

M ichoacan, M exico. N ininger, H. H . Contr. Soc. 
Res. Meteorites, 3, 1, pp. 37-38, 1942.

2488 523.51 
The compressive strength of meteorites. B uddhue,

J. D. Contr. Soc. Res. M eteorites, 3, 1, pp. 39-40,
1942.—The compressive strength  o f 8 stones, ranging 
from 900 to  54 000 lb./in.2, is reported.

2489 523.51 
Nitrogen and its compounds in meteorites. B udd h u e,

J. D. Contr. Soc. Res. M eteorites, 3, 1, pp. 59-61,
1942.— M ention is m ade o f  free N , Ti2N 2, C N  and 
previously reported  occurrences o f  N H 3 com pounds in 
m eteorites. N H 3 is present in all o f  the  8 m eteoritic 
stones tested. A new m ethod o f analysis is described 
which was used to  determ ine the am ount o f  N H 3 in 
stones o f  5 falls.

2490 523.51 
The Enon, Ohio, meteorite (mesosiderite). N inin

ger, H. H. Contr. Soc. Res. M eteorites, 3, 1, pp. 61- 
62, 1942.

2491 523.531 
An analysis o f British meteor data. Porter, J. G.

M on. Not. Roy. Astr. Soc., 103, 3, pp. 134-153, 1943.— 
W ith a view to  a com plete statistical analysis o f the 
true paths o f  meteors, a  collection o f 1 253 accord
ances has been m ade, and these have been reduced by 
a std. m ethod. A  study o f  61 m ultiple accordances 
has given values for the  angular errors m ade by the 
observers, and prelim inary figures for the errors in 
path , height, m agnitude, and speed. A  discussion o f 
the  previously published paths o f  D enning and others 
shows th e  unsuitable nature  o f  th is m aterial for statis
tical purposes. The im provem ent due to  the  tech
nique introduced by Prentice is m ade apparent. A 
system o f  weighting has been envolved fo r rad ian ts and 
heights.

2492 523.63 
Comets. D avidson, M. M on. Not. Roy. Astr.

Soc., 103, 2, pp. 111-112 and  113, 1943.— Progress 
report. a . h u .

2493 523.671 
Rotational distribution of C H  molecules in the

nucleus of Comet Cunningham (1940c). M cK ellar,
A. Astrophys. J., 98, pp. 1-5, July, 1943.—From  the 
observed profile o f  the  A4 315 2A , 2I I C H  band in the 
spectrum  o f  Com et Cunningham  at heliocentric dis
tance r  =  0-54 astronom ical unit, the  d istribution o f

2480 522.1 : 523.99 
Observations o f occupations a t Sydney Observatory

during 1942. M on. Not. Roy. Astr. Soc., 103, 3, p. 
169, 1943.

2481 522.1 : 523.991 
Occupations o f stars by the Moon observed a t the

Nizamiah Observatory, Hyderabad, during the year
1942. M on. N ot. Rov. Astr. Soc., 103, 8, pp. 167-168,
1943.

See Abstr. 2482 522.91 : 523.13

2482 523.13 : 522.91 
Non-solar planets. H unter, A. Nature, Lond.,

152,p p .  66-67, July  17, 1943.— The gravitational effect 
o f  a planetary  com panion to  a sta r can in certain 
circumstances be detected from  careful observations 
o f  the  position o f  the  primary. Two recent dis
coveries o f  stellar com panions o f mass about that 
o f  their prim aries are discussed, and it is pointed out 
th a t systematic observations o f  present-day accuracy 
could decide w ithin a relatively short tim e w hether a  
p lanetary system is a  frequent o r a  rare cosmic 
phenom enon. a . h u .

2483 523.5 
Cataclysm and evolution. N ininger, H. H.

Contr. Soc. Res. M eteorites, 3, 1, pp. 27-29, 1942.— 
Encounters by the  E arth  w ith planetoids are suggested 
as an explanation o f  geological revolutions. Such 
collisions would have been responsible also for the 
cataclysmic destruction o f  species.



211 523.851.3

molecules on the  ro tational levels o f  the  upper 2A 
sta te  is found. F rom  this, assum ing the  resonance 
m echanism for the  production  o f  the  band, the  d istri
bution am ong the ro tational levels o f the norm al 2n  
s ta te  is derived. Nearly all th e  molecules exist in the 
2 lowest ro tational levels.

2494 523.672 
Cometary spectra. Swings, P. M on. Not. Roy.

Astr. Soc., 103, 2, pp. 86—111, 1943.—The progress 
m ade in 1940-42 in explaining the  spectra o f  the 
heads o f  com ets is reviewed. Three d iatom ic mole
cules (OH, N H , C H + ) and one triatom ic (CH2) 
have been identified by im proving the ultra-violet 
observations and by additional laboratory  w ork. 
A nom alous ro tational structures are now attributed  
to  the absence from  the  exciting radiation  (sunlight) 
o f  certain  wavelengths (strong F raunhofer lines). 
T he im pact o f  these recent discoveries on general 
com etary physics is described, and a program m e o f 
fu ture w ork laid down in which observations in the  
red and infra-red figure prom inently. a . h u.

2495 523.746 
Sunspots, 1942. N e w t o n, H. W. M on. Not. Roy.

A str. Soc., 103, 2, p. 112, 1943.— Progress report.
A. HU.

2496 523.746 
Systematic fluctuations o f the characteristics of

sunspot cycles. G leissberg, W . Observatory, 65, 
pp. 24-27, M ay, 1943.

See Abstr. 2631 523.746 : 550.384

See Abstr. 2641 523.746 : 551.543.4

2497 523.752 
The properties o f solar prominences as related to

type. Pettit, E. Astrophys. J., 98, pp. 6-19, July, 
1943.— Prom inence types are discussed according to 
their association with sunspots and their origin, 
m otion and structure. T he au th o r’s original classes 
arc retained: active (I), eruptive (II), sunspot (III), 
to rnado  (IV), and quiescent (V), bu t V is placed first 
from  the evolutionary point o f  view, and class VI 
(coronal) added. The classes arc subdivided and 
arranged diagram m atically to  show connected charac
teristics. Typical pho tographs are reproduced show
ing the evolution o f  several o f the  types. a . h u .

2498 523.752 
Prominences, 1941, 1942. N ara y a n, A. L. M on.

N ot. Roy. Astr. Soc., 103, 2, pp. 113-115, 1943.—P ro 
gress report. a . h u .

2499 523.77 
The stronger lines o f  singly ionized dysprosium and

identifications in the solar spectrum. K ing , A. S., 
a n d M o o re , C. E. Astrophys. J ., 98, pp. 33-34, 
July, 1943.— Table 1 lists 527 o f  the stronger lines o f 
Dy II in the  spectral range AA2 970-8 280. A  large 
p roportion  o f  these lines appear in the  high-tcm pera- 
tu re  furnace; their furnace intensities, supplementing 
those in the  arc and spark, indicate, in the  absence o f  
term-analysis, the  rel. levels from  which th e  lines arise. 
T he solar spectrum  was examined for the presence o f 
95 selected lines whose laboratory  behaviour indicated 
a  low-level origin. O f these, 57 were identified in the 
sun, in p a rt as m embers o f  blends. O f the  others, 20 
a re  m asked and 18 absent.

2500 523.821.2
Photovisual magnitudes o f southern stars. C ousins,

A. W. J. M on. Not. Roy. Astr. Soc., 103, 3, pp. 154— 
159, 1943.— Photovisual m agnitudes o f  m ore th an  100 
stars in  the  s. hemisphere have been determ ined, using 
F abry ’s m ethod. The scale and zero point have been 
standardized against the brighter stars o f  the  Pleiades, 
using C alder’s m agnitudes. There are differences o f 
scale and zero poin t and a large colour coeff. when 
com pared with visual m agnitudes reduced to  the 
H arvard  Photovisual System. T he mean erro r o f  a 
mag. is believed to  be o f  the order o f  +  0m 02.

2501 523.841.374.4
A study of the radial velocity of f t  Cephei. Smith,

B. Astrophys. J., 98, pp. 82-90, July, 1943.—The 
study is based on  m easurem ents o f  91 Ycrkes plates 
(1940-1942) and presents a review o f  all published 
radial-velocity m easurem ents o f  this star. The 
average period o f  ft Cephei is slowly lengthening, the 
increase am ounting to  0-43 sec. during th e  last 25 
years. F rom  the form  o f  the velocity curve o f the 
centre o f  mass it appears probable th a t fi Cephei is 
the  bright com ponent o f a binary w ith a  period o f 
50 years and an  eccentricity 0-66. An ab rup t change 
in the length o f  P  occurred coincident with the  close 
approach o f  the  two com ponents a t periastron in 
1914-1916. A fter periastron the period began to 
lengthen and is now best represented by 
P  =  0-1904886 day.

2502 523.842
Double stars. Bos, W. H . v a n d e n. M on. N ot.

Roy. Astr. Soc,, 103, 2, p. 115, 1943.—Progress 
report. A. h u .

See Abstr. 2509 523.842.3 : 523.872
2503 523.851
N G C  5053 and N G C 6838. C uffey, J. Astrophys.

J., 98, pp. 49-53, July, 1943.— A  photom etric  survey 
o f these clusters results in colour-m agnitude relations 
which confirm  th a t the  form er is a  well-resolved 
globular cluster and the  latter a condensed galactic 
cluster. The giant stars o f  N G C  6838 are red and 
become bluer w ith decreasing brightness; in this 
respect, as well as in structure and richness in faint 
stars, th is cluster resembles a globular cluster, showing 
th a t the  boundary between the  2 types is poorly 
defined. T he distances, corrected for absorption, a re : 
N G C  5053, 16 000psc.; N G C  6838, 4 000psc. The 
linear diam eters are b o th  about 30 psc. a . hu

2504 523.851.3 : 523.872
A spectroscopic study o f the region of the double

cluster in Perseus. B idelman, W. P. Astrophys. J., 
98, pp. 61-81, July, 1943.— Spectral classes and abs. 
m agnitudes arc derived from  low-dispersion spectro
gram s for 153 early-type stars near h and  y Persei. 
T rue distance m oduli found from  photo-electric 
colours indicate that around th e  double cluster there is 
a cluster, 5° in dia., o f  early-type supergiants. On 
the  basis o f  abs. m agnitude, radial velocity and inter
stellar line intensity, m any o f  the  stars investigated are 
a ttribu ted  to  the  cluster, and the distance is found to  
be 1 920 psc. The fainter stars near the  cluster centre 
show rotationally  broadened lines, and som e show 
emission. Highly lum inous stars o f  o th er types (e.g. 
M -type irregular variables) appear in the  sam e region.

a . h u .
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2505 523.852 
Galactic absorption and sta r distribution. A lter,

G . M on. N ot. Roy. Astr. Soc., 103, 3, pp. 160-166, 
1943.— A  com parison o f observed densities w ith the 
density function, got by solving th e  fundam ental 
equation  o f  s ta r counting by m eans o f an assumed 
luminosity function, is lim ited by th e  limits o f  our 
knowledge o f  abs. mag. o r proper m otions o f  the stars 
observed. A n  extension is possible by using colour 
indices, which can be  determ ined down to  the 
lim. apparent star m agnitudes o f  th e  photographs. 
C olour indices and app. mag. are affected by absorp
tion. A  relation is established betw . true and app. 
densities in such a case. A  transform ation factor is 
deduced, using an analytical expression for the M -C  
curve, and assuming uniform  galactic absorption. 
This factor, applied to  the  density function, permits 
th e  com parison o f  obs. and com puted densities., [See 
A bstr. 1191 (1941) and 998 (1942)].

2506 . 523.872
Spectrographic observations o f peculiar stars. VI.

Swings, P., a n d Struve, O. Astrophys. J., 98, pp. 9 1 - 
97, July, 1943.— [See A bstr. 2133 (1943)]. Large 
changes have been observed in th e  spectrum  o f  T  Coro- 
nae Borealis, M any absorption lines were m easured 
on  spectrogram s o f  January, 1943. T he high m em 
bers o f  the  Balrncr series consist o f  2 emission com 
ponents separated by a central absorption; the blue 
com ponent is appreciably stronger th an  th e  red. 
AX Persei is increasing in excitation, while Z  A ndro- 
m edae is declining, following its peak in the  sum m er 
o f  1942. H D  45677 has changed since 1939. In  1943 
the H  absorption  cores were m uch weaker th an  in 
1939, and th e  H  emission lines showed only red com 
ponents. The shcll-absorption lines o f  Ca II had also 
becom e weak. 31 Be stars from the M t. W ilson 
catalogues have been observed. The stars M W C 47. 
M W C 120, M W C  158, M t. W. 265, and M t. W. 275 
present interesting shell-absorption spectra. The star 
M W C  93 has lost m ost o f  the  expanding-shell charac
teristics observed by M crril between 1928 and 1930.

2507 523.872 
The spectrum of 4 8  Librae (HD 142983). Struve,

O. Astrophys. J., 98, pp. 98-115, July , 1943.—The 
sta r shows a strong metallic absorption spectrum  
which has developed during th e  last 10-20 years. 
This spectrum  shows appreciable dilution in the  
intensities o f M g II and Si II. The H  lines consist o f  
sharp  cores superposed over broad wings. H/3 and 
H a  are bright. The sharp-line spectrum  is a ttribu ted  
to  a  shell which resembles in th e  rel.' intensities o f 
N i II, F e  II, C r I I  and M n II  the  shell o f  Pleione
(1940). T he B alm er ju m p  in the shell o f  48 L ibrae is 
m ore conspicuous. T he shell is transparen t in the  
ordinary photographic region bu t opaque on  the  
violet side o f  A3 650. T he strong shell lines are sharp 
bu t unsymmetrical, while th e  weaker lines are diffuse. 
This suggests stratification. T he radial velocity is 
variable.

2508 523.872 
Calcium I I  emission in v  Sagittarii. W eaver, H . F.

Astrophys. J . , 98, p . 131, July, 1943.
See Abstr. 2504 523.872 : 523.851.3
2509 . 523.874 : 523.842.3 
Spectrographic orbital elements and relative lumi

nosities o f the components of H .D . 203858. Patten,

C. G ., a n d M cK ellar, A. J. Roy. A str. Soc. Can., 
37, pp. 205-215, M ay-June, 1943.—T his s ta r is a
2-spectrum  binary [Abstr. 2762 (1938)] and 29 spectro
gram s have been secured a t th e  D om inion A stro- 
physical O bservatory since 1926. O rbital elem ents 
arc derived by S terne’s m ethod; a  circular o rb it is 
adequate  to  represent th e  observations. The rel. 
luminosities o f th e  com ponents are determ ined, and 
an estim ate o f  th e  abs.. dimensions o f th e  2 stars and 
their orb its shows th a t they are A1 stars o f  som ewhat 
above average lum inosity. a. h u .
. See Abstr. 2480 523.99 : 522.1

See Abstr. 2481 523.991 : 522.1
2510 526.77 
A rapid method for measuring the profile components

o f horizontal and vertical gravity gradients. H eiland,
C. A. Geophysics, 8, pp. 119-133, April, 1943.—The 
high resolving power o f  th e  torsion balance is com 
bined w ith speed o f  operation  in a new balance in 
which profile com ponents o f  gradients are m easured 
a t r t . angs. to  th e  assum ed strike. T he torsionless 
position is held const, w ith tem perature control, and 
the  period and observation tim e are reduced to  3 o r 
4 min. by decreasing the  m echanical sensitivity and 
increasing the  optical magnification. A  beam  a r
rangem ent gives the gradient in only 1 azim uth and 
the  profile gradient o f  horizontal gravity in a  second 
azim uth if  required. a . h u .

See Abstr. 2474 526.774 ; 518.3
2511 526.98 
Suggestions for m aking topographic sketches from

contour maps. W hite, W . A. Amer. J. Sei., 241, 
pp. 491-497, Aug., 1943.—Two m ethods are presented 
fo r m aking topographic  drawings from  co n to u r m aps 
w ithout th e  aid o f pantographic devices to  fore
shorten  th e  contours. One m ethod uses an  oblique 
photograph to  ob tain  foreshortening. T he o th er uses 
a vertical pho tograph  and an  inclined projection  o f  it. 

See Abstr. 2579 527 : 538.7(09)

PH Y S IC S : GENERAL
2512 53 : 616.314
Physical properties o f dental m aterials. Souder,

W ., a n d Paffenbarger, G . C. Circ. U.S. Bur. 
Stand. No. 433, [222 pp.],- 1942.—The publication 
assembles d a ta  from  reports on dental m aterials and 
techniques. I t  deals specifically w ith am algam , gold 
alloys, denture base resins, cem ents, investm ents and 
impression m aterials. D etails o f test m ethods and 
d a ta  from  previous publications are included. T he 
d a ta  are discussed under two headings, theoretical 
significance and  technical applications.

2513 530.i2 •
The external field o f a  radiating sta r in general

relativity. V aidya, P. C. Curr. Sei., 12, p. 183, 
June, 1943.

2514 530.12 : 531.51
The general unitary theory o f the physical fields.

Schrödinger, E. Proc. R oy. Irish Acad., 49A, 3, 
pp. 43-58, July, 1943.—T he basis o f  the theory is the  
in troduction  o f  a  symmetrical affine connection and 
o f  a  Lagrangian which is a  function o f  the contracted 
curvature tensor o f  th e  connection. T he H am iltonian 
variation  o f  th is Lagrangian w ith respect to  the
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coefficients o f  th e  connection yields the  field equations. 
T he further assum ption is m ade th a t the  coefficients o f 
the  connection are functions o f  th e  com ponents o f  the 
metrical tensor, and it is proved th a t they also involve 
certain  o th er quantities which can eventually be 
identified with the  current density. T he resulting field 
equations com bine th e  gravitational and electro
m agnetic field equations bu t th e  usual energy tensor 
is replaced by th e  energy tensor o f  the  electrom agnetic 
field. A  special form  o f  Lagrangian is discussed 
which involves a  certain  const. I f  it is supposed that 
this const, can have one o r o ther o f 2 values (and 
therefore th a t there are 2 connections present), both 
the electrom agnetic and the  meson fields can be in
cluded in the theory. G. c . McV.

2515 531.25 =  3
New methods of analytical statics in linear problems.

A mstutz, E. Schweiz■ Arch, angew. iViss. Techn., 9, 
pp. 101-109, April, 1943.—The usual calculations o f  
beam  statics are solved after transform ation  into 
algebraic form ulae. Two m ethods are  developed 
from  which the  linear differential equation  th a t occurs 
m ost frequently in the  statics o f beams may be solved 
numerically by algebraic operations. One o f  these 
m ethods is applied to  solve hom ogeneous differential 
equations as used in th e  solution o f  stability problems. 
The m ethods described are no t confined to  problem s 
on the  statics o f  buildings. g . e. a .

2516 531.258 
A note on stress systems in aeolotropic m aterials.

I - I I .  G reen, A. E. Phil. M ag., 34, pp. 416-422, 
June, 1943.—The au th o r gives a  general equation  to  
a  stress function from  which plane stress systems in 
any hom ogeneous aeolotropic m aterial th a t satisfies 
H ooke’s law can be derived. The condition th a t the 
equation  gives physically possible solutions in certain 
types o f  problem s is also stated . Problem s dealt w ith 
are those in which an  isolated force acts at a  poin t in 
the  straight boundary  o f  a  semi-infinite plate, and 
stress d istributions in  an  infinite p late  w ith a  circular 
hole. It' is shown th a t Sen’s m ethod [Abstr. 2318
(1939)] m ay be extended to  apply to  the  k ind o f
m aterial m entioned. g . e. a .

See Abstr. 2514 . 531.51:530.12
See Abstr. 2627 531.7 : 548.0 =  3
2517 531.724 : 539.217 : 541.183.03
The low-temperature adsorption of nitrogen, oxygen,

argon, hydrogen, n-butane and carbon dioxide on 
porous glass and on partially dehydrated chabazite. 
E mmett, P. H ., a n d D eW itt, T. W. J. Amer. Chem. 
Soc., 65, pp. 1253-1262, July, 1943.—The surface area 
o f  porous glass can be measured by the  low-temp. gas 
adsorption  m ethod; chabazite, when only 50% 
dehydrated, adsorbs no  N  a t — 195° bu t will adsorb 
considerable H  a t — 195° and C O 2 a t — 78°. The 
occurrence o f  reproducible hysteresis loops in the 
adso rp tion-desorp tion  curves'on  porous glass is dis
cussed. T he average pore size o f the  porous glass is 
calculated. The largest pores were about 60 A  in 
radius.

2518 531.732 
Results o f tests on volumeters for liquid hydro

carbons. Pigott, R . J. S., A'mbrosius, E. E., a n d 
Jacobson, E. W . Trans. Amer. Soc. M ech. Engrs, 65, 
pp. 350-352, M ay, 1943.—Tests m ade w ith 22 repre

sentative displacement m eters o f  the film-sealed and 
pack-sealed types show th a t such volumeters arc subject 
to viscosity and tem perature effects when used to  
m easure heavy, light and medium  oils and gasoline. 
I f  an accuracy within 0-1%  is desired, suitable cali
b ration  equipm ent is necessary, and the  m eters m ust 
be tested a t the  viscosity and tem perature and 
throughout the flow range a t which they are  to  be 
operated. j. s. g . t.

2519 531.754.6 : 677 =  3
A new physical method for the quantitative analysis 

o f  fibres in mixed textiles. Fe h l m a n n, H . Schweiz. 
Arch, angew. 1Viss. Techn., 9, pp. 109-112, April, 
1943.—The floatation m ethod o f  analysis described 
is based on density variations o f fibres w ith resp. to  
chloroform . The sam ple o f mixed textile m ust be 
finely divided (0-1 to  0-5  m m.), dried, o r its m oisture 
standardized, and a weighed am ount placed in an 
analytical tube (designed by the author) together with 
pure chloroform . The tube is stoppered and the 
behaviour o f  the textile noted. I f  necessary to  pro
m ote a separation o f the  different fibres, the  chloro
form  can be m ade heavier o r  lighter by introduction 
o f  a  suitable solvent. The fibres are thus separated 
according to  their densities, some float, o thers sink, 
and the fractions are removed, dried and weighed. 
Full m anipulative details are included. it. h . h o .

2520 532.13
M easurement o f  anomalous viscosity by the capillary-

tube method. M errington, A. C. Nature, Lond., 
152, pp. 214-215, Aug. 21, 1943.

2521 532.133
Three types o f energy o f viscosity. D unstan, A. E.,

a n d N issan, A. H . Phil. M ag., 34, pp. 479-486, July, 
1943.—Three term s o f  energies determ ine the value 
o f  the  viscosity o f  simple liquids. The first value 
appears to  be invariant. The tw o o ther term s both 
increase rapidly but a t different rates with tem pera
ture, are o f  opposite sign and cancel out a t the  critical 
tem perature. A  tentative explanation is offered. 
Similar results arc suggested with lat. h t. o f vaporiza
tion. It appears th a t there is an  inherent increase in 
the  viscosity o f  liquids when the tem perature is 
raised, m asked by a  larger decrease. h . h . h o .

2522 532.133
The viscosity function. IV. Non-ideal systems.

Ira n y, E. P. J. Amer. Chem. Soc., 65, pp. 1392-1398, 
July, 1943.—Analysis o f  viscosity da ta  by the  func
tional scales [Abstr. 35 (1943)] continues to  prove 
its reliability. The system H 2S 0 4-c th e r, the  aq. and 
form am ide mixtures o f  dioxane, the lower alcohols 
and fatty  acids are discussed as examples. The 
m ethod no t only yields m ore plausible and con
cordant results th an  otherw ise are obtainable bu t it 
reveals distinctions which, in the  comm only adopted 
practices o f  evaluation, are entirely lost.

See Abstr. 2525 532.133 : 541.265 : 532.612.4
2523 532.525 :533.6
Developments in the measuring of pulsating flows

with inferential-head meters. B eitler, S. R., Lindahl, 
E. J., a n d M cN ichols, H. B. Trans. Amer. Soc. 
M ech. Engrs, 65, pp. 353-356, M ay, 1943.—A piezo
electric device and a  mechanical pulsometer for 
measuring pulsation waves in orifice meters inserted



532.57 214

in pulsating flows o f  air and natural gas and in pres
sure devices connected therew ith are described. Indi
cating devices under such conditions are known to  be 
erratic, and prelim inary work shows th a t it is no t 
practicable to  predict their percentage error, except 
when the error is <  about 1 or 2%. j. s. g . t.

2524 532.57 ' 
Liquid flow a t small constant rates. K ing, R. O.,

a n d D avidson, R . R. Canad. J. Res., 21, pp. 65-67, 
July, 1943.— G as is liberated from  the electrolyte in a 
small cell a t a  ra te  oc the  current passing through it. 
The cell is connected to  a vessel containing the  liquid 
to  be m etered and when tem perature and pressure 
become steady, liquid is discharged th rough  an  ou tle t 
from  the vessel at a ra te  oc to  the electric current 
through the  cell.

2525 532.612.4 : 532.133 : 541.265 
M olecular surface energy of sulphur dioxide addition

compounds. IT. B right, J. R ., a n d Jasper, J. J. 
J. Arner. Chem. Soc., 65, pp. 1262-1263, July, 1943.— 
[See A bstr. 1502 (1942)]. T he effect o f  tem perature 
on the  molecular surface energy o f (C2H 5)3N . S 0 2 
was determined. D a ta  arc presented for density, sur
face tension and viscosity from  0 to  30°. Parachor 
data  furnish evidence for the  existence o f  a (N -O -S) 
linkage.

2526 532.613 : 669.715 : 621.791.3 
Soldering aluminium alloys. Iron Age, pp. 52-57,

M a y  27, 1943.— [Abstr. 2301 B (1943)].
2527 532.613.4 
Note on Antonoff’s rule. Y offe, A., a n d H f.y m a n n,

E. J. P/iys. Chem., 47, pp. 409-410, M ay, 1943.— [See 
A bstr. 2825 (1942)].

2528 532.7 
The properties o f fluids. B radford, S. C. Phil.

M ag., 34, pp. 433-471, July, 1943.— M axwell’s kinetic 
theory is extended [see A bstr. 54 (1938)] to  the  p ro
perties o f  associated liquids. The lat. h t., v.p. and 
viscosity o f  associated liquids are determ ined by 
N ew tonian dynamics. The m ethod is applied to  the 
therm al conductivity and viscosity o f  gases. The 
resulting form ulae give values accurate to  2 significant 
figures. h . h . h o .

2529 532.712 
The activity and osmotic coefficients o f sodium

chlorate by an isopiestic method. Jones, J. H. J. 
Amer. Chem. Soc., 65, pp. 1353-1354, July, 1943.—The 
isopiestic ratios o f  N aC l-N aC 103 were determined 
over th e  approx. concentration range 0 ■ 2  to  3 • 5 molal. 
F rom  the  observed m olalities and ratios, the  activity 
and osm otic coefficients were determ ined by com pari
son with NaCl.

2530 532.72 : 551.573
On the equation of diffusion in a turbulent medium.

S u tto n , W. G . L. Proc. Roy. Soc. A , 182, pp. 48-75, 
Sept., 1943.—The 2-dimensional form  o f  the equation 
o f  diffusion, u'dyjix = i){/l;Sxf/5z}/i)r(r >  0), under 
steady mean conditions in a  fluid m oving with mean 
vel. u is discussed, where u and A z vary as z m and 
Zl~ m respectively (0 <  m  <  1). Integrals are con
structed which satisfy boundary conditions o f the 
types arising in physical problem s, and th e  results are 
applied to  the  theory o f  evaporation into a  turbulent 
atm osphere.

2531 532.72 : 551.573
Evaporation from a plane, free-liquid surface into a

turbulent air stream. Pasquilu, F. Proc. Roy. Soc. 
A , 182, pp. 75-95, Sept., 1943.— Sutton’s theory 
[Abstr. 4480 (1934)] assumes th a t the  turbulent 
transfer o f any entity is determ ined by the  m om entum  
interchange coeff., which involves the  kinem atic 
viscosity o f  the  diffusing medium, and which leads to  a 
functional form  for evaporation which agrees w ith 
exp. data . Developed in to  a com putable form , and 
tested against present experiments on brom obenzene 
and against experiments by Flids [Abstr. 2586 (1930)], 
the theory predicts the  abs. ra te  o f  turbulent transfer. 
An extension to  rel. rates o f  evaporation o f various 
liquids shows th a t the theory specifies inadequately 
the  variation o f ra te  o f  evaporation w ith type o f liquid. 
An empirical generalization o f  Su tton’s theory is set 
forth , in which the  turbulent interchange coeff. is 
modified by the m olecular diffusion coeff. appropriate  
to  the entity  undergoing transfer.

See Abstr. 2547 532.77 : 535.324 =  3
2532 533.16 
The dynamic viscosity' of nitrogen. Sibbitt, W . L.,

H awkins, G . A., a n d Solberg, H. L. Trans. Amer. 
Soc. M ech. Engrs, 65, pp. 401-405, July, 1943.—  
A N i capillary 118 ft. long was used in  the  investiga
tion. D a ta  are reported o f  45 calibration tests and 
395 tests on N i up to  1 020 lb ./in .2 and 923°F. An 
equation is presented which expresses the  test results. 

See Abstr. 2523 533.6 : 532.525

SO U N D . VIBRATIONS
See Abstr. 2589 534.13 : 539.32
2533 534.13.013:621.396.611.1 
Electrical-circuit analysis o f torsional oscillations.

Pipes, L. A. J. Appl. Phys., 14, pp. 352-362, July, 
1943.— [Abstr. 2264 B (1943)].

2534 534.14 =  3
On some experiments with sound waves generated by

periodical suction impulses. B runs, F. Akust. Z ., 7, 
pp. 29-32, Jan., 1942.—A box containing lycopodium , 
iron or eosin powder, o r fine wheat flour, was placed 
on to p  o f  a vertical K u n d t’s tube and the  behaviour 
o f  the substances when subjected to  periodical 
suctional impulses o f  increasing strength  is described.. 
The influence o f  a m agnetic field applied to  the iron 
powder is also described. R. N.

2535 534.143 =  3
Vibrating table for dynamic testing in the sound-

frequency range. M eister, F. I. A kust. Z .,  7, 
pp. 51-56, March, 1942.— A vibrating table for a  std. 
range o f  5 to  1 000 c./s. (pure sine waves) is described. 
The table consists o f  a  light m etal cage fixed on  a 
metal m em brane and acted upon by 1 or 2 coils fed 
by current o f  variable frequency and specially stiffened 
to  w ithstand deform ations. If  only one coil is 
used for generating the  vibrations the o ther may be 
used for measuring the  frequency. r. n .

2536 534.15 =  3
The plotting of rapidly varying phenomena with

Neumann’s damping-recorder. G osewinkel, M. 
A kust. Z ., 7, pp. 104-111, M ay, 1942.—The limits o f  
applicability o f  N eum ann’s logarithm ic recording 
system [Abstr. 2503 B (1935)] are discussed. Phcno-
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m cna are  recorded accurately only if their ra te  o f 
change is less th an  th e  recording speed o f the instru
m ent. N o t the duration  bu t the steepness o f an 
impulse determ ines the  correctness o f the record. 
T he suitability o f  the  recorder for m easurem ents o f 
reverberation effects and o f  sound intensity is dis
cussed. R. N.

2537 534.22.094.1:534.321.9 =  3
On the propagation of ultrasonic waves in wires.

C zerlinsky, E. A k u s t.Z ., l ,p p .  12-17, Jan., 1942.— 
D ispersion curves a re  calculated, the  investigations 
being based on  previous w ork o f Love. The curves 
show the relation bctw . speed o f  p ropagation  and 
frequency or wavelength. D am ping caused by in
ternal friction and by radiation , and th e  influence o f 
heat conduction, are neglected. In th a t range o f 
frequency where the wavelength and the wire dia. 
a re  o f  the  sam e order o f  m agnitude, the  speed o f  p ro
pagation  decreases with increasing frequency. F o r 
higher frequencies the  sound velocity becomes inde
pendent o f  frequency. M easurem ents on 15 cylinders 
o f  different m aterials and diam eters agree with the 
calculations. r . n .

2538 534.321.33
The problem of the keyboard instrument. L loyd,

L. S. Phil. M ag., 34, pp. 472-479, July, 1943.—The 
inadequacy o f  the  cycle o f  fixed tones corresponding 
to  frequencies in the  proportions 1, g, J ,  $, ij, §, t y ,  2 
as a musical scale, is now held to  be independent o f 
m odulation, and it is shown to  be due to  inherent 
defects in the structu re  o f  th e  cycle. M can-tone 
tem peram ent is given full description and contrasted  
w ith equal tem peram ent. it. h . h o .

S eeA b str . 2537 534.321.9 : 534.22.094.1
2539 5 3 4 .3 2 1 .9 :6 2 0 .1 9 :6 6 9
M etallurgical possibilities o f  ultrasonic waves.

M eek. World, 113, pp. 191-192, Feb. 19, 1943.— Pro
perties o f  u ltrasonic waves are discussed w ith sp. ref. 
to  phenom ena caused by defects in m etals and possi
bilities o f  using u ltrasonic waves in m etallurgy.

E. R. A.
2540 534.512 =  3
On superposition of undamped plane gas waves of

large amplitude. Pfriem, H . A knst. Z ., 7, pp. 56-65, 
M arch, 1942.— T he sim ultaneous, non-linear differen
tial equations characterizing the  wave form in the 
range o f  superposition o f  2 plane gas waves m oving in 
opposite  directions are derived. Using R iem ann’s 
m ethod, these are reduced to  a second-order linear 
differential equation, the solution o f which may be 
found for perfect gases. A fter passing the  range o f 
superposition, the  2 pressure waves have the  same 
waveform  as if  propagated  in space w ithout m utual 
interference, bu t d istortions w ithin the  range o f super
position influence th e  resultant field. r. n .

2541 534.756 : 612.85 =  3
The mass ratio  between membrane and liquid of the

internal ear. R a n k e, O. F. A k u s t.Z . ,  7, pp. 1—31, 
Jan., 1942.—By m eans o f  a  simplified m odel the 
equilibrium  conditions betw . pressure o f the liquid 
and impedance o f  th e  m em brane are investigated. 
Phase angle and value o f  im pedance a re  represented by 
transcendental equations which are analysed graphic
ally. T he ra tio  betw. the  masses o f  m em brane and 
liquid is determ ined and its influence on the tim e of

response and damping o f the acoustical sensation is 
discussed. r. n .

2542 534.832 =  3
Noise suppression in fine-mechanical gear. Berger,

R. A kust. Z ., 7, pp. 18-29, Jan., 1942.— The prin
ciples o f  noise suppression are discussed and a great
num ber o f  examples are given for showing how these 
principles a rc  pu t in to  service for suppressing the  
noise o f  telephones, radio receivers, typewriters, 
sewing m achines, vacuum  cleaners, alarm  clocks and 
the l ik e . '  P rotecting covers, special designs o f  
ra tchet gears, replacem ent o f  striking by pressing 
m ovem ents, are some o f  the  m eans for accomplishing 
the  noise suppression. r. n .

2543 534.84 =  3
Remarks on “ Oelsner’s building method.”  H of-

bauer, G. A k u s t.Z . ,  1, pp. 111-115, M ay, 1942.— 
Critical rem arks on the  m ethod which consists in 
introducing non-rigid m embers in  the jo in ts o f  
reinforccd-concrcte buildings and claims to  suppress 
undesirable acoustic effects and reverberation by 
changing oscillatory energy in to  energy o f  plastic 
deform ation. R. N.

2544 534.845 =  3
Theory of sound damming by tliin walls. C remer,

L. A kust. Z ., 1, pp. 81-104, M ay, 1942.—The 
dam m ing for perpendicular incidence is calculated and 
com pared with the result o f  m easurements obtained 
with statistical distribution o f  angles o f  incidence. 
M ass and frequency are the  m ain factors. The 
m ovem ent o f  the wall is considered as a forced bending 
oscillation. W hen the  com ponent o f  sound velocity 
along th e  surface o f the  wall == the  speed o f propaga
tion o f a free oscillation o f the mem brane, the  pressure 
difT. =  0. This “ coincidence effect” and its depend
ence on frequency is investigated and th e  analogies 
between coincidence and resonance are discussed.

r . N.
O PTIC S

2545 535.13 
New exact solution in non-linear optics (two-wave

system). Schrödinger, E. Proc. Roy. Irish Acad., 
49A, 4, pp. 59-66, June, 1943—An exact solution o f 
the  problem  o f  th e  m utual influence o f 2 plane waves 
is given [see A bstr. 1042 (1943)]. a . j. m .

2546 535.318 
An empirical approach to lens designs. The Huygens

eyepiece. Stempel, W. M . J. Opt. Soc. Amer., 33, 
pp. 278-292, M ay, 1943.— Empirical m ethods which 
shorten th e  prelim inary calculations are applied to  th e  
Huygens eyepiece. The m ethods o f  calculating the 
empirical da ta  are described and th e  results are applied 
to  give curves from  which the various param eters o f 
the required eyepiece are determ ined. a. w .

2547 535.324 : 532.77 =  3
Refraetometric properties o f aqueous solutions of

m ixtures o f electrolytes. Spacu, G ., M argulescu,
I. G ., a n d Popper, E. Z . pliys. Chem. B, 52, pp. 117- 
126, July, 1942.—A m ethod is derived for calculating 
the  refractive index o f solutions o f  m ixed electrolytes 
if  chemical reactions arc excluded. By com paring 
this with the  refr. index o f  pure electrolytes, con
clusions may be drawn on the na ture  and com position 
o f  complex ions. R. n .
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2548 535.338.42-31 
The ultra-violet spectra and electron configuration

of H gF  and related halide molecules. H o w e l l, H. G. 
Proc. Roy. Soc. A , 182, pp. 95-112, Sept., 1943.— The 
high-frcquency ultra-violet emission spectrum  o f H gF 
was photographed and analysed into 2 systems which 
are due to  a  2Y lr-2'L  transition between Hg atom -like 
levels. Corresponding systems o f the Zn and Cd 
halides should exist w ith doublet separations similarly 
related to  th e  atom ic 3P  level. M ost o f these have 
been identified am ongst existing data. A system o f 
C d l different in type from those above is analysed. 
A probable system overlapping the  main
2I I - 22  system is found for most o f the molecules.

2549 535.343-1 
Infra-red absorption o f pyridinp vapour. T urke-

vich, J., a n d Stevenson, P. C. J. Chem. Pliys., 11, 
pp. 328-329, July, 1943.— The determ ination o f the  
spectrum  was carried ou t on a carefully purified sample 
o f  pyridine in the vapour state.

See Abstr. 2615 535.371 : 541.144.7
2550 535.375.5 
Raman spectra of hydrocarbons. H I. Di-isobuty-

lene, cyclohexcnc and dipentene. C leveland, F. F. 
J. Chepu Phys., 11, pp. 301-306, July, 1943.— R am an 
frequencies, rel. intensities and depolarization factors 
are listed for di-isobutylenc, cyclohexene and di
pentene. The com pounds contain the groups 
X Y C = C H 2, X H C = C H X  (cis), and X Y C = C H Z . 
The first o f  these has nearly the same olefinic fre
quencies as 2-m ethyl-l-heptene [Abstr. 2174 (1943)], 
except that the  1 414 cm .-1  frequency o f the  latter has 
dropped to  1 376. The last tw o groups were con
tained in structures o f cyclohexene and dipentene and 
had nearly th e  same frequencies.

2551 535.375.5 
The aldol condensation. I. Detection o f carbonyl

groups in aldoJs by use of Raman spectra. Saunders, 
R. H ., M urray, M. J., C leveland, F . F ., a n d 
K o m a r e w s k y, V. I. J. Amer. Chem. Soc., 65, pp. 
1309-1311, July, 1943.

2552 _ 535.434:541.182.5 
Opacify changes in gel-forming mixtures during

setting. I. Thorium molybdate, stannic arsenate and 
silicic acid gels. Prasad, M ., a n d G ogate, V. S. 
Proc. Indian Acad. Sci. A , 17, pp. 161-170, M ay, 
1943.— The opacity changes were investigated by an 
im proved apparatus. The effects o f  the  addition o f 
different am ounts o f  the gel-forming constituents, 
HC1 and non-electrolytes, on th e  gels,'are discussed. 
Changes in the  num ber, size, d istribution, arrange
ment etc., o f  the micelles o f  the  gel, contribute to  the 
changes in opacity.

2553 535.642 
Representation of intensity, hue, saturation and the

magnitude of the resultant vector on the trichromatic 
theory. Peddie, W . Phil. M ag., 34, pp. 488-495, 
July, 1943.— Points ou t th e  fundam ental im portance 
o f  the  “ Law o f  Coefficients”  which states th a t th e  value 
o f  a  stim ulus is expressed by the  num ber o f  just 
perceptible steps in it and is independent o f  the  actual 
m agnitude o f  the  threshold o f  perceptible stimulus. 
The law is combined w ith the  law o f  colour m ixture 
and reconciles this with Helm holtz’s colour-vector law.

j. w. t. w.

2554 535.653.33:591.111.2 
A simple inexpensive photo-electric haemoglobino-

metcr. B e ll ,  G. H ., a n d G u t h m a n n, E. J. Sci. 
Instrum., 20, pp. 145-146, Sept., 1943.— A colorim eter 
is described which is unaffected by variations in the 
light source or photocell characteristics, and for which 
the density o r extinction E  scale can be obtained by 
simple calculation. W ith the  lam p at the max. 
distance D0 from the photocell and with water only in 
the  glass cell, the  galvanom eter deflection is noted; 
blood is added to  the w ater in the  glass cell and the 
lam p is pushed up to  a distance D t from the photocell 
where the photocell current is the  same as before. 
Then E  =  log D~jD2v

2555 . 535.733.1
Effectiveness o f vitamin A in the treatm ent of defec

tive colour vision. E lder, J. H. Science, 97, pp. 561— 
562, June 18, 1943.

2556 535.755 
Colour blindness and the detection of camouflage.

Ju d d, D. B. Science, 97, pp. 544-546, June 18, 
1943.—Exam ines the  possibility th a t a  colour-blind 
observer may be able to  detect cam ouflage better than  
a norm al-sighted observer, and concludes th a t certain 
types o f  camouflage m ay be m ore readily detectable 
by a  red-green-blind observer. The artificial con
version o f  a  norm al to  a  colour-blind observer by 
means o f a  colour filter is no t considered feasible.

j. w. t. w.
2557 535.81
Recent optical materials and their possible applica

tions. Johnson, B. K. Proc. Phys. Soc., Lond., 55, 
pp. 291-300 , July, 1943.— Deals with developm ents 
during 1933-43. O ptical glasses have been in tro 
duced providing a greater range o f  refr. index and 
dispersion, and there has been a  tendency tow ards 
m aking glass transparent to  ultra-violet rays. T rans
parent synthetic resin plastics have been developed, 
e.g. Perspex, Polystyrene, w ith possibilities in  the 
production  o f  achrom atized lenses. Fused quartz  has 
been used for this purpose in com bination with LiF. 
W ith the development o f a  new comm ercial technique 
for the  production  o f  artificial alkali-halide crystals o f 
large dimensions, spectroscopic work in th e  u ltra
violet and infra-red may be greatly extended. Large 
crystals o f  N a N 0 3 may be grown artificially. These 
crystals are bi-refracting and resemble calcite in optical 
properties. ' a . e. t.

2558 535.81 : 679.5 
Plastics and the optical industry. W earmouth,

W. G. Proc. Phys. Soc., Lond., 55, pp. 301-313, July, 
1943.— A  general survey o f  th e  m ain transparent 
plastics, which may be considered as possible sub
stitu tes for optical glasses, viz. cellulose derivatives, 
urea-form aldehyde and phenol form aldehyde resins, 
and  polym erization products: The properties o f these 
m aterials com pared with those o f  optical glass are 
given in a  table. D ispersion curves are shown, and 
the  possibility o f  producing achrom atic lenses and 
optical filters from  plastics is considered. a. e. t .

2559 535.83 : 679.5 
Plastic spectacle lenses. Emsley, H . H. Proc.

Phys. Soc., Lond., 55, pp. 314-321, July, 1943.—  
Perspex, a polym er o f  m ethyl m ethacrylate, possesses 
all the qualities desirable in a  m aterial for spectacle
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lenses, except that it is ra ther soft and scratches 
readily. Tests reveal th a t the  effect o f  scratches 
on the  w earer’s vision and com fort is less th an  ex
pected. T he superiority o f Perspex with respect to  
resistance to  impact and splintering is shown. A  
brief account is given o f the  m anufacture o f  Perspex 
spectacle lenses, and reference is m ade to  the use o f 
polystyrene for o ther types o f  lenses. a . e. t.

HEAT. T H ER M O D Y N A M IC S
2560 536.242 : 621.186
Tests of stcam-pipe insulation. A llcut, E. A.

Trans. Artier. Soc. M ech. Engrs, 65, pp. 407-419, July, 
1943.—The properties o f  spun rock wool, glass wool 
and corrugated asbestos were examined w ith regard 
to  the  effects o f  density, binder and thickness. The 
influence o f wind, th e  protection  o f  the  outer sur
face o f  the  insulation by metallic coverings and the 
protection  o f  fabric coverings by pain ts were investi
gated. Even bright m etals (Cu, Al) m ade but slight 
difference in the  heat losses, and m ost pain ts increased 
the  losses.

2561 536.4 : 541.132.3 : 547.962.3 
The influence of heat treatm ent on solutions o f

crystalline horse serum albumin. C ooper, G . R ., a n d 
N eurath, H . J. Phys. C han., 47, pp. 383-398, M ay, 
1943.—Investigation o f the  effects o f  heat on solu
tions o f  crystalline horse serum  album in, using the 
m ethods o f  diffusion, viscosity and electrophoresis, 
revealed a dependence o f the  na ture  and m agnitude o f 
the  changes in th e  protein  molecule on the  p H  o f  the 
solutions and on their ionic strength. A t p H  7-6  the 
heat-treated solutions differed from  those o f  the  native 
p rotein  in average particle size and  shape, in electro
phoretic m obility and pattern , and in their suscepti
bility to  tryptic digestion. A t p H  3 -6  the  unhcated 
and heated proteins did no t differ from  each o ther in 
average m olecular size o r shape. A t p H  4 -2  the  
unheated protein  had about th e  same mol. w t. as at 
p H  5-0. H eating produced a large degree o f  poly
m erization.

2562 536.423 =  3
Kinetics o f the evaporation of ammonium-chloride.

Spingler, H . Z . phys. Chem. B, 52, pp. 90-116, 
July, 1942.—The ra te  o f  evaporation and its depend
ence on tem perature was investigated by theory and 
experim ent. W ith balanced v.p., evaporation takes 
place from  a  layer o f  highly m ovable and loosely 
bound N H 3 and HC1 molecules o f  high conc.; the 
ra te  o f  evaporation  in vacuo is determ ined by the 
slow transition o f pairs o f N H 4C1 ions from  the crystal 
lattice to  the  surface. r . n .

2563 536.462 
Temperature o f flame gases. D avid, W . T.

Nature, Land., 151, p. 278, Sept. 4, 1943.
2564 536.463 
Tem perature, pressure and specific-volume changes

o f a gas under dissociation and re-association conditions. 
W alker, W . J. Phil. M ag., 34, pp. 486-488, July, 
1943.— A  direct com putation  m ethod is given for 
arriving a t the tem perature  and pressure o f  explosion 
o f  a  m ixture o f  fuel and air, tak ing dissociation into 
account. The m ethod applies also to  the  re-associa
tion correction required for tem perature, pressure and

sp. vol. changes during subsequent expansion. The 
sam e m ethod o f  com putation  can be applied to  the 
com bustion o f  rich and weak mixtures. u . h . h o .

2565 536.468 : 691 : 614.84 
M ethod of fire-hazard classification of building

m ate ria ls .' Steiner, A. J. Bull. Amer. Soc. Test. 
M ater., pp. 19-22, M arch, 1943.— [Abstr. 2158 B 
(1943)].

2566 536.52 : 621.316.74 : 621.383 :
621.317.39

Tem perature measurement and control with solid 
photo-electric cells. Fogle, M. E. Trans. Electro- 
chem. Soc., 83, Prepr. No. 14, 1943.— [Abstr. 2224 B 
(1943)].

2567 536.63 : 536.7 
The specific heats a t low tem peratures o f anhydrous

chlorides o f calcium, iron, magnesium and manganese. 
K elley, K . K ., a n d M oore, G . E. J. Amer. Chem. 
Soc., 65, pp. 1264-1267, July, 1943.— Sp. h t. da ta  in 
th e  range 51°-289°K. are reported  for CaCl2, FeCI2, 
M gCl2 and M nCl2 in th e  anhydrous crystalline state. 
Values o f  entropy and free energy, o f  form ation are 
com puted.

See Abstr. 2601 536.653 : 541.123.2.034.6
See Abstr. 2567 536.7 : 536.63

ELEC TR IC ITY . M A G N ETISM
See Abstr. 2596 537.226.3 : 539.433 :

621.315.611.011.5 : 539.62
2568 537.362 
The construction of Tiselius electrophoresis cells.

W right, G . G ., a n d  Swingle, S. M . Science, 97, 
p . 564, June 18, 1943.

2569 537.533.72 =  3
The effect o f a  phase-focusing of higher order on the

Fourier components of the ray-current density. BdRG- 
nis, F., a n d Ledinegg, E. Z . techn. Phys., 12, 23, 
pp. 306-312, 1942. Abstr. in Wireless Engr, 20, 
p . 395, Aug., 1943.—The paper shows for a  particular 
example— the use o f  a  single lens m odulated by a 
fundam ental and its first harm onic—th at th e  Fourier 
am plitudes o f  the  current density actually are higher 
than  those given by a lens m odulated only by the 
fundam ental, and investigates w hat tim e-characteristic 
o f  the velocity m odulation a t the  m odulating lens will 
yield the max. possible F ourier am plitudes.

2570 537.533.8 
The secondary electron emission from m etals in the

low-primary-energy region. G impel, I., a n d  R ichard
son, O. Proc. Roy. Soc. A , 182, pp. 17-47, Sept., 
1943.—A  beam  o f  prim ary electrons is controlled by 
an  electrostatic  lens system, which directs it tow ards 
th e  centre o f  a  sphere A  o f the  m aterial investigated. 
A  is surrounded by a  concentric conducting  sphere 
which collects the  secondary electrons em itted. The 
m ethod is applied to  pure gas-free C u w ith prim ary 
electrons having energies dow n to  th e  lowest prac
ticable w ith a  W  therm ionic source. T he distribution 
o f  energy is found to  be th e  sam e fo r bo th  prim ary 
and secondary electrons fo r all energies below a few 
volts; the  secondary electrons are ju st reflected elec
trons, and th e  coeff. o f  reflection varies little with the 
energy. N o  m anipulation w ith fields can ever reduce 
the mean energy o f  electrons from  a  therm ionic source
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below 2kT, where T  is the  tem perature o f the  source 
and k  is B oltzm ann’s constant.

2571 537.56 
The low-velocity scattering of H +  and in hydro

gen. Simons, J. H ., Fo n t a n a, C. M ., M uschlitz, 
E. E., Jr., a n d Jackson, S. R . J. Chem.'Phys., 11, 
pp. 307-312, July, 1943.— T he theory  o f  elastic 
scattering is exam ined. Precise m easurem ents are 
reported on the scattering o f  H +  and in I-I in 
the  range 2-135 V. [Abstr. 709 (1943)]. The ex
ponential form  o f  a potential law changes with the 
velocity o f  the  ion.

2572 537.56 
The low-velocity scattering of H  j  in hydrogen.

The determination o f neutralization. “"Simons, J. H ., 
Fo n t a n a, C. M., F rancis, H. T., a n d U nger, L. G. 
J. Chein. Phys., 11 ,pp . 312-316, July, 1943.— M easure
m ents o f  th e  effective cross-sectional area for neutrali
zation  were m ade for H^" in hydrogen over a range o f 
4-30 V. The technique o f  the  m ethod o f  measure
m ent is discussed and possible experim ental uses for 
it are suggested.

2573 537.56 
The scattering of low-velocity hydrogen ions in

water vapour. Simons, J. H., F rancis, H . T., 
M uschlitz, E. E ., Jr., a n d  F ryburg, G. C. J. 
Chem. Phys., 11, pp. 316-321, July, 1943.—The elastic 
scattering o f  H + , H^~ and H 3~ in w ater vapour was 
m easured in the  range 2-130 V. Assum ing an 
equilibrium  distance o f  1 0 1 3  A, the p ro ton  affinity 
o f  H 20  is calculated to  be 6-5 eV. A  design is given 
o f  a K nudsen gauge fo r the  m easurem ent o f  w ater 
vapour. A  new technique (electric discharge in 
oxygen) is described for the  rem oval o f  insulating 
films on the  m etallic surfaces. These films arc 
apparently  carbonaceous and form ed by the  a c t io n ; 
o f  the  ion beam  on traces o f  organic com pounds 
in the vapour.

2574 537.56 
The scattering of low-velocity hydrogen ions in

helium. Simons, J. H ., M uschlitz, E. E., Jr., a n d 
U nger, L. G . J. Chem. Phys., 11, pp. 322-328, July,
1943.—T hel.v . scattering o f H + , H tf  and H ^- in H e 
was measured. N o  neutralization was experienced 
and the  potential laws were evaluated. The inter
action o f  H f  in H e shows the  effect o f  the  chemical 
com bination to  form  H eH + . Assum ing an equili
brium  distance o f 0-8 A, the  interaction energy is
3-27 eV. H ^  in He follows the  law expected on the 
basis o f  the interaction o f  th e  charge on an ion with a  
polarizable molecule. The interaction o f  H 3f‘ with 
He is m ore complex.

2575 537.568 
Recombination law for weak ionization. N olan,

P. J. Proc. Roy. Irish Acad., 49A , 5, pp. 67-90, June,
1943.—The recom bination law, dtxjdt =  — a n 2, has 
been investigated in the case o f  weak ionization 
(1 500-12 000 ions per cm .3), the  ionic concentration 
being m easured by the  application o f  a high field. 
W hen dnjdt is determ ined from  the ra te  o f  grow th o f 
ions, th e  above law holds, bu t values obtained from 
saturation  currents are greater than  those required 
by the  law. The application o f  the  results to  a tm o
spheric ionization is considered. The value o f  a  
obtained is 1-41 X 10~6 cm .3 per sec., independent

of concentration and time measured from the attain
ment of random distribution. a . j. m .
2576 538.561 
On the theory o f the mass radiator. G lagoleva-

A rkadieva, A. A. C .R .(D oklady) A cad.Sci. U .R .S.S., 
32, pp. 540-542, Sept., 1941. Abstr. in Wireless Engr, 
20, p. 394, Aug., 1943.—This source o f radiation  con
sists o f  a m ixture o f  movable m etal particles suspended 
in a  liquid dielectric medium. T o th is m ixture, named 
the  vibrational mass, is conducted high voltage from  
an inductor. Sparking between the  particles gives 
rise to  electrical vibrations in these particles. The 
frequencies o f  th e  vibrations extend far in to  the 
region o f  the  infra-red spectrum .
2577 538.566 : 621.396.11 =  3 
On the propagation of ultra-short waves along a

dielectric conductor. Slevogt, K. E . Hochfrcqucnz- 
teclm. u. Elektroakust., 59, pp. 1-10, Jan., 1942.— 
[Abstr. 2259 B (1943)].
2578 538.566.2:621.396.11 = 3
On the propagation o f electromagnetic waves in a

magnetized medium a t perpendicular incidence. 
Forsterling, K. Hochfrequenzteclm. u. E lektro
akust., 59, pp. 10--22, Jan., 1942.— [Abstr. 2260 B
(1943)].
2579 538.7 : 527(09) 
Some early contributions to the history of geo

magnetism. IX—III. H a r r a d o n, H. D. Terr. Magn. 
Atm os. Elect., 48, pp. 79-91, June, 1943.— [See A bstr. 
1982 (1943)].

M O LEC U LA R  AND A T O M IC  PH Y SIC S
2580 539.152.1 
On the theory of a mixed pseudoscalar and a  vector

meson field. Pauli, W ., a n d  K usaka, S. Phys. 
Rev., 63, pp. 400-416, June  1 and  15, 1943.—The 
mixed-meson theory in th e  strong-coupling approxi
m ation  is investigated. T he w ork differs from  th a t o f  
Scrbcr and D ancoff [Abstr. 1986 (1943)] in th a t the  
nucleons are no t considered to  be a t rest. The 
results do no t agree w ith experim ent, giving a mag
netic m om ent fo r the  dcutcron which is only a  small 
fraction o f  the  observed value, and predicting insta
bility o f  highly charged nuclei, difficulties which do 
not occur in the  weak-coupling theory. a . j. m .
2581 539.162 
Radioactivity and the completion of the periodic

system. Ponisovsky, L. Nature, Lond., 152, pp. 187— 
188, Aug. 14, 1943.
2582 539.211:621.385.833 
Interpretation of electron micrographs o f silica sur

face replicas. H eidenreich, R. D. J. Appl. Phys., 
14, pp. 312-320, July, 1943.— Experim ents are de
scribed for investigating the  interpretation  o f poly- 
styrcne-silica surface replicas. It is dem onstrated on 
a  polished and etched stainless steel 18-8 specimen 
th a t the  light microscope and electron m icroscope 
pictures are sim ilar w ith corresponding regions easily 
recognized. T he value o f  stereo-pictures in deter
m ining rel. surface elevations is dem onstrated with, 
a com parison o f  the  topography as show n by the light 
m icroscope using oblique illum ination. T he resolu
tion  is discussed and a m ethod o f  quantitatively 
determ ining the  practical lim iting resolution o f
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replicas is described. A shape lim itation factor is 
defined and evaluated for bo th  silica and Form var 
replicas. [See A bstr. 1174 (1943)].

See Abstr. 2517 539.217 : 541.183.03 : 531.724
2583 539.23 : 539.62 
Frictional properties of metallic films. Sc h n u r m a n n ,

R ., H ughes, T. P., a n d H eaton, J. L. Nature, 
Loud., 152, pp. 247-248, Aug. 28, 1943.— [See A bstr. 
1724 (1943)].

2584 539.24 : 621.385.833 
Some applications o f the high resolving power o f the

electron microscope. G reen, H ., a n d Fu llam, E. F. 
J. Appl. Phys., 14, pp. 332-340, July, 1943.— [Abstr. 
2252 B (1943)].

2585 539.26 : 541.68 
Intermolecular forces and chain configuration in

linear polymers. The effect o f N-m ethylation on the 
X -ray structures and properties o f linear polyamides. 
B aker, W. O., a n d F uller, C. S. J. Artier. Chem. 
Soc., 65, pp. 1120-1130, June, 1943.— A series o f 
9 A-m ethylatcd polyamides, w ith methyl substitution 
varying in polydccam ethylene sebacamide from 
0-55 mole %, has been studied as a representative 
g roup o f  linear polymers showing physical properties 
ranging from  hard brittleness to  rubbcriness. 
Y oung’s m od., m oisture sorption  and rel. solubility 
were chosen for the  gross solids, while the  correspond
ing fine structure was studied by X-ray diffraction 
from  oriented and unoriented sections. The elastic 
m odulus and  hardness decrease w ith increasing N - 
m cthylation; rel. solubility and m oisture sorption 
increase. Inter-chain spacings are no t changed, but 
the  chains appear to  be retracted by partial folding 
along the  fibre axis. H. h . h o .

2586 539.264 
Structure o f a-keratin . M acA r thur, 1. Nature,

Loud., 152, pp. 38-41, July  10, 1943.— Im proved 
X-ray technique (e.g. th e  use o f precision collimators, 
vacuum  cam eras, long-distance photographs, m ono
chrom atic radiation  and a  ro tating-target X-ray tube) 
has perm itted a m ore detailed analysis o f  th e  a- 
structure . The new m odel pu t forw ard is based 
structurally  on the  close packing o f  side chains, and it 
is concluded th a t, along th e  fibre axis, there  exists a 
m ain, regularly spaced grating o f period 5-1 A, w ith 
its planes regularly varying in reflecting intensity over 
a  m uch longer period o f 658 A. The last figure may 
possibly be 198 A, but the  evidence is not conclusive.

J. T.
2587 539.266 
The structure o f liquid mercury. C ampbell, J. A.,

a n d H ildebrand, J. H . J. Chem. Phys., 11, pp. 330- 
333, July, 1943.—The structure o f liquid H g was 
determ ined by diffraction o f m onochrom atic M o 
K a  X -radiation a t -  38°, 0°, 50°, 100°, 150° and 
200°C. The position o f  the first peak rem ains const, 
a t 3-00 A but the  num ber o f  atom s in this first co
ordination  layer varies between 6-0  and 5-3, giving 
the  lowest co-ordination  num ber yet found for any 
m onatom ic element in its norm al liquid range.

2588 539.266 
The structure o f liquid xenon. C ampbell, J. A.,

a n d H ildebrand, J. H. J. Chem. Phys., 11, pp. 334— 
337, July, 1943.—The structure o f  liquid xenon was

investigated by diffraction o f m onochrom atic Ag Ka. 
X -radiation, under th e  conditions: (1) Tem p.
— 110°C., pressure 1 a tm ., sp. vol. 0 -3 2 4 cm .3/g.: 
(2) tem p. — 90°C., pressure 2-5 a tm ., sp. vol.
0-339 cm .3/g.; (3) tem p. — 90°C., pressure 130 atm ., 
sp. vol. 0-324 cm .3/g. The num ber o f  nearest neigh
bours varies from  9 to  10 and their distance from  the 
central a tom  from 4-43 A to  4-50 A. The structure  
is determ ined m ainly by the  sp. vol.

ELASTICITY . .ST R E N G T H
2589 539 .32 :534 .13  = 3
An acoustic method for determining the dynamic

compressibility and the loss factor of elastic substances. 
M eyer, E., a n d T a m m , K. A kust. Z .,  7, pp. 45-50, 
M arch, 1942.—T he m ethod consists in subjecting the 
substance to  an oscillating pressure acting on  it from 
all sides by enclosing it in a  volume o f  w ater in which 
sound waves are generated. By m easuring the 
resonance conditions with and w ithout the test piece, 
the volum etric m odulus o f elasticity is determ ined, 
while the  increase o f  the  dam ping effect is a measure 
o f  the  loss factor. The theory o f the  m ethod is de
veloped, the  outfit described and illustrated, and 
results w ith wax, natural and synthetic rubber, and 
air, are given. R- n .

2590 539 .374 :6 2 1 .7 7 4 :6 2 1 .1 8 6
The holding power and hydraulic tightness o f ex

panded tube joints: analysis of the stress and deforma
tion. G oodier, J. N ., a n d Schoessow, G . J. Trans. 
Arner. Soc. Mech. Engrs, 65 ,pp. 489-496, July, 1943.— 
[Abstr. 2173 B (1943)].

2591 539.374 : 621.774 : 621.186
Experimental investigation o f tube expanding.

G rimison, E. D ., a n d Lee, G. H . Trans. Amer. Soc. 
M ech. Engrs, 65, pp. 497-505, July, 1943.— [Abstr. 
2174 B (1943)].

2592 539.385
On torsion combined with compression. Bridgman,

P. W. J. Appl. Phys., 14, pp. 273-283, June, 1943.— If 
a  bar is tw isted while a  longitudinal compressive 
load is applied, the  ba r may be twisted through much 
greater angles w ithout fracture than  is possible 
w ithout the load. The specimen was the  short central 
portion  o f a  tube, and was separated from the ends by 
deep and narrow  notches and contained a hard core. 
T he tw o ends were fixed and the centre was twisted 
and a compressive load applied by a hydraulic ram. 
T he speed o f tw isting was tested from a  small value up 
to  40° per sec. The results were recorded pho to 
graphically. U nder compressional load, the curve 
shearing-stress/shearing-strain rises to  a  max. and 
then sinks with a long draw n-out tail. The rem anent 
coherence is probably due to  cold welding and thp 
max. to rque  is no t m arked by any physical discon
tinuity . The mechanism  o f  stra in  hardening appears 
to  be different in torsion and in tension, and such a 
difference may be anticipated. T he m ethod o f 
correlating tension and torsion by “ octahedral” co
ordinates is not applicable to  large strains. Certain 
large failures o f  isotropy arc no t covered by the  con
ventional plasticity theory, and fracture in tension is 
different from  fracture in shear. g . e. a .

See Abstr. 2596 539.433 : 537.226.3 :
621.315.611.011.5 : 539.62
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2593 539.433 : 679.5
Behaviour of plastics under vibrations. L a z a n,

B. J. M od. Plast., 20, pp. 83-88, 136, 138, 140, 142 
and  144, Nov., 1942.— D am ping capacities and dynamic 
m oduli o f elasticity o f  m aterials under pure torsional 
and pure longitudinal vibrations are discussed and 
apparatus and technique described. e. r . a .

2594 539.501 
On anomalies of elasticity and flow and their inter

pretation. Simha, R. J. Phys. Chem., 47, pp. 348- 
363, April, 1943.— Elastic relaxation, elastic after
effect, and creep, characteristic fo r inorganic glasses 
and high polymers, are considered. The behaviour 
o f  such m aterials is characterized by the  existence o f 
a  whole set or a distribution  o f m echanical relaxation 
frequencies. Similar conclusions have been reached 
on the  basis o f  the dielectric dispersion o f  polar 
polymers. Three m olecular m echanisms determ ine 
roughly the  relaxation spectrum  o f  a  high polymer, 
the reaction o f  the chain segments to  the  applied stress, 
the  change o f  shape o f the  chain as a whole, and the 
m utual interaction o f  chains. I t  is shown how the 
Boltzm ann memory function and the  spectrum  may. 
be obtained from creep data.

2595 539.62 
Frictional phenomena. X III. Internal friction in

solids. G e mant, A . J. Appl. Phys., 14, pp. 204-216, 
M ay, 1943.—T he internal friction is determ ined 
experimentally from  th e  log. decrement (<5) o f  a 
vibrating body and the  resonance curve under forced 
v ibration; the  “ bluntness” o f  the  curve is shown to  
be related to  S. The m ethods detailed are: K im ball’s 
ro tating  rod deflected by a  weight, free torsional 
vibration o f a  vertical shaft, resonant flexural vibra
tions o f  bars. In general the  variation o f d w ith 
frequency is small, bu t <5 increases w ith tem perature, 
slowly a t first, then  rapidly, is usually const, a t small 
am plitudes but increases a t larger am plitudes; the 

, higher the clastic m odulus o f a  m aterial, th e  lower its 
decrement. T he possible mechanisms underlying in
ternal friction and leading to  losses are a therm al 
process and a consequence o f  the  plastic flow o f  solids.

G. E. A.
See Abstr. 2583 539.62 : 539.23
2596 539.62 : 539.433 : 537.226.3 :

621.315.611.011.5 
Frictional phenomena. XIV. Technical applica

tions o f the internal friction of solids. G emant, A. 
J. Appl. Phys., 14, pp. 258-270, June, 1943.-—The appli
cations discussed are: ( 1) crank-shaft vibrations and 
whirl; (2) m etallurgical properties and log. decre
m ent <5; (3)- dam ping in rubber tyres; (4) dielectric 
losses in solid insulating m aterial. (1) The natural 
frequencies o f  p a rts  o f  an  engine may be excited by 
oscillatory forces and torques, and may lead to  reson
ance, fatigue or fracture. Various dam ping processes 
a re  used to  consum e th e  energy o f  vibration. The 
whirl o f  a  ro tating  shaft is self-excited by the  internal 
friction o f  the  shaft m aterial and increases when 
frequency o f  ro ta tion  is >  frequency o f  whirl.
(2) In  m etals, <5 m ay change w ith tem perature, poly
m orphic transition, grain size and annealing, and in 
alloys w ith composition. The dam ping m ethod may 
be used to  determ ine flaws and for following up the 
ageing o f metals. (3) R ubber tyres dam p vibrations

due to  uneven road  surface. A high m odulus w ithin 
the  allowed range and a low decrement is a tta ined  by 
the  addition  o f  gas black to  the  rubber. (4) M obility 
o f  dipoles in  solids may be explained in term s o f  in
ternal friction. In solids, steady-stage processes are 
controlled by the plastic resistance, but vibrations are 
controlled by internal friction corresp. to  a m uch 
sm aller equivalent viscosity. The max. loss occurs 
when the  frequency coincides w ith the  reciprocal o f  
the relaxation tim e o f  the  dipoles. g . e. a .

PH Y SIC A L C H EM ISTR Y
2597 541.123.2/.3 : 5 4 1 .6 =  3
Investigations on the compounds o f arom atic amines

with lower aliphatic acids. A ngelescu, E., a n d 
G iusca, R. Z . phys. Chem. A , 191, pp. 145-163, 
Aug., 1942.— In the  hom ologous series o f  aliphatic  
acids a  discontinuity betw. m em bers with 2 and 3 C 
atom s is observed when they are com pounded with 
arom atic amines. This discontinuity m anifests itself 
in, volume contraction , viscosity, refr. index, electric 
conductivity, solubility and the states o f equilibrium  
o f  binary and ternary  systems. The facts confirm  
the  hypothesis that these com pounds form  a transi
tion betw. heteropolar saltlikc m olecular com pounds 
and com pounds o f  a  m ore hom opolar character.

R. N.
2598 541.123.2 : 669.14
The thermal diagram of the system iron-tin.

E hret, W. F., a n d G urinsky, D . If . J. Amer. 
Chem. Soc., 65, pp. 1226-1230, June, 1943.—A  new 
phase diagram  has been set up for th e  system Fe-Sn. 
I t  gives definite tem perature intervals o f  stability for 
the several interm etallic phases. Lattice constants are 
given for the  five interm ediate phases, namely, Fe2Sn, 
Fe3Sn2, y(N iAs structure), FeSn and FeSn2. Each 
o f these phases possesses hexagonal symmetry.

2599 541.123.2 : 669.71 =  3
Remarks on the system aluminium-zinc. T iede-

m a n n , O. Z . phys. Chem. A , 191, pp. 133-144, Aug.,
1942.— Recent investigations [Metallwirtschaft, 20, 
pp. 383 and 501, 1941], confirm  the  existence and the 
boundary lines o f  m etastable states in the binary 
system A l-Z n  and the concom itant ageing phenom ena 
[Abstr. 881 (1926)]. r . n .

2600 541.123.2.034.6 
Ethanol-water system. G riswold, J., H aney,

J. D ., a n d K lein, V. A. Industr. Engng Chem., 35, 
pp. 701-704, June, 1943.—V apour-liquid da ta  on  th e  
ethanol-w ater system are extended to  high pressures 
to  m ake possible m ore intelligent contro l over certain  
industrial processes. Y-X -P -T  curves a re  evaluated 
up to  a tem perature o f  275°C. a t sa tu ration  pressures. 
Critical tem peratures and pressures o f  the  system are 
obtained.

2601 541.123.2.034.6 : 536.653
Equilibrium still for miscible liquids. Jones, C. A.,

Schoenborn, E. M ., a n d  C olburn, A. P. Industr. 
Engng Chem., 35, pp. 666-672, June, 1943.—Equili
brium  d a ta  a t 760 m m . pressure a re  presented for 
ethylene-dichloride-toluenc and ethanol-w ater. Iso
therm al d a ta  a t 50° and 60°C. are given for th e  la tter 
system. Consistency o f  results is show n by th e  close 
agreement w ith R ao u lt’s law. The activity coeffi
cients and the  van L aar constan ts show a negligible
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change with tem perature over th e  range 50° to  60°C. 
in agreement w ith predictions from  available heat-of- 
solution data .

2602 541.123.31
The ternary system: dioxane-ethanol-water.

Schneider, C. H ., a n d Ly n c h , C. C. J. Amer. 
Chem. Soc., 65, pp. 1063-1066, June, 1943.— Vapour- 
liquid equilibria for dioxane-water a t 1 atm . are 
presented. T he min. azeotrope o f  this system has a 
com position 48-5 mole % dioxane with a b.p. at 
8 7 -SO0. Refr. index and density da ta  for the  analysis 
o f  dioxane-ethanol-w ater were obtained. Vapour- 
liquid equilibria d a ta  a t 1 atm . for th e  tertiary system 
are  presented, which perm it the estim ation o f a ternary  
m in. azeotrope.

2603 541.123.59
Equilibria in a  carbonaceous cation exchanger.

W alton, H . F . J. Phys. Chem., 47, pp. 371-382, 
M ay, 1943.—A study was m ade o f  the  partition  o f 
pairs o f  cations betw. w ater and th e  carbonaceous 
cation exchanger Zeo-K arb. The exchanges were 
reversible except for N a-C a, where there was hystere
sis. The law o f  mass action was nearly obeyed for 
N a-K , N a-C a, and Ca-Ba, but for N a-H  and C a-H  
there  was considerable deviation. The distributions 
o f  these ions could be explained by assuming the 
exchanger to  consist o f  2 o r m ore solid acids o f  
different dissociation const. U ptake o f Ca increased 
greatly as th e  pH  was raised and showed no sign o f 
reaching saturation.

2604 541.124
A method of study of the kinetics o f chemical re

actions. O lmer, F. J. Phys. Chem., 47, pp. 313- 
317, April, 1943.—The study o f  chemical reactions 
by a  new m ethod o f linearly increasing tem perature 
gives the  following inform ation: (a) the  tem perature 
o f  the s ta rt o f  each reaction; (b) the  num ber and the  
com position!of any in term ediate com pounds; (c) the  
tem perature a t which each secondary reaction 
begins; (cl) the  rel. speeds o f partial reactions; (e) the 
tem perature o f  a  modification in the  kinetics o f  the  
reactions. F rom  the inspection o f curves obtained 
by the m ethod, it is possible to  study the  various 
chem ical reactions which occur in an  industrial p ro
cess. [Abstr. 2425 (1942)].

2605 541.124
Criterion for the mechanism of the reaction between

alkyl halides and hydroxylic solvents. 1U. Reactions 
o f  n-butyl bromide. B ird, M. L., H ughes, E. D., a n d 
In g o l d, C. K . J. Chem. Soc., pp. 255-261, June,
1943.—A  treatm ent o f  one o f the  6 m ethods de
veloped, especially in rel. to  solvolytic substitutions, 
for distinguishing betw. th e  bi- and uni-molecular 
mechanism  o f nucleophilic substitution. The m ethod 
utilizes effects produced by changes o f  solvent and, 
in the  form  here concerned, it depends on effects 
arising in m ixtures o f  reactive solvents. T he sub
stitu tion  used in illustration is the  solvolysis, including 
hydrolysis and alcoholysis, o f  alkyl halides in hy
droxylic solvents. A  single pair o f  consts. perm its 
the calculation o f bo th  rates and  product composi
tions for the  solvolysis o f  n-butyl brom ide, consis
tently w ith previous conclusions th a t these reactions 
are  bimolecular. Calc, results agree w ith experiment.

N. M. B.

2606 541.124 
The kinetics o f arom atic halogénation. I. Bromi-

nation. R obertson, P. W ., M are, P. B. D . de la, 
a n d Johnston, W. T . G . J. Chem. Soc., pp. 276- 
279, June, 1943.—The brom ination o f  acetanilide, 
aceto-p-toluidide, mesitylene, anisole, and p-tolyl 
methyl e ther in acetic acid a t room  tem perature shows 
in the conc. region AJ/40 third-order kinetics. This 
reaction, which has a  low heat o f  activation, changes 
to  a birriolecular reaction  a t lower conc., w ith a 
higher E  value. A ddition o f  w ater to  the  solvent 
favours a  bimolecular change, and addition  o f  chloro
form  and CCI4 causes the  in itia tion  o f  chain reactions, 
with order >  3.

2607 541.124 
The kinetics of arom atic halogénation. IT. The

chlorination of hydrocarbons." M are, P. B. D. de la, 
a n d R obertson, P. W. J. Chem. Soc., pp. 279-281, 
June, 1943.—T he rates o f  chlorination o f  benzene 
and naphthalene, and the heats o f  activation, were 
m easured in acetic acid solution.

2608 541.124 
Reduction o f ferric oxide by hydrogen. O lmer, F.

J. Phys. Chem., 47, pp. 317-325, April, 1943.—The 
reduction o f  Fe20 3 and th a t o f  m agnetic oxide in 
pure H  were studied a t tem peratures which were 
increased linearly w ith the time. T he curves show 
th a t Fe20 3 is reduced to  m agnetic oxide below 
325°C., and directly to  metallic iron above this 
tem perature. M agnetic oxide is reduced directly to 
metallic Fe.

2609 541.124 
Effect o f dielectrics and solvent upon the regenera

tion in acid solution o f alkali-faded bromophenol blue.
A mis, E. S., a n d Price, J. B. J . Phy$. Chem., 47, 
pp. 338-347, April, 1943.— [Sec Abstr. 1900 (1942)]. 
The regeneration reaction o f alkali-faded brom ophenol 
blue in  acid solutions was studied a t various ionic 
strengths in w ater at 25°, 35° and 45°C. The reaction 
was also studied in isocomposition and in isodielectric 
w 'ater-ethyl-alcohol and water-m ethyl-alcohol solvents 
over the  same range o f  tem perature and a t an  acid 
strength o f 0-09 N. The plots o f  the logs o f  rate 
const, v. V a  indicate a  change in the molecular dis
persion o f  the faded dye with changing acidity. The 
variations from the  electrostatic and collision theories 
are a ttribu ted  to  the  form ation o f  R O H ^  ions.

See Abstr. 2624 541.124 : 541.63
See Abstr. 2625 541.124 : 541.634
2610 541.127
The transmission coefficient in the theory o f absolute 

reaction rates. H ulburt, H. M., a n d H irschfelder, 
J. O. J. Chem. Phys., 11, pp. 276-290, June, 1943.— 
The activated-com plex theory o f  reaction rates is dis
cussed critically. T he transm ission coefficients for a  
num ber o f  idealized energy surfaces arc com puted 
quantum -m echanically. C urvature  o f  th e  reaction 
path  may introduce activation energy in add ition  to  
th a t caused by constriction  and elevation o f  the 
energy valley. Except a t low tem peratures, th is add i
tional activation energy is negligible. I t  m ay con
tribu te  to  the  separation o f isotopes, where small 
differences in activation energy are  im portan t. F o r 
systems in therm al equilibrium  at room  tem peratures
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and above, the  average quantum -m echanical trans
mission coefficient differs insignificantly from  that 
calculated by classical mechanics.

2611 541.128:772.1
Photographic development as a  catalysed hetero

geneous reaction. James, T. H . J. C han. Phys., 11, 
pp. 338-341, July, 1943.— Developm ent is considered 
as a catalysed reaction which takes place at the  inter
face betw. th e  Ag nuclei and the  solid Ag halide crystal. 
Ag atom s form ed at the  interface may m igrate along 
the  Ag surface for some distance before they become 
incorporated into the  Ag lattice. A n explanation of 
filament form ation is given on this basis.

2612 541.128.1:541.183.03
The effect o f active nitrogen and of certain nitrogen

compounds on catalytic properties o f carbon. B ente, 
P. F ., a n d W alton, J. H. J. Phys. Chem., 47, 
pp. 329-337, April, 1943.— A ctivated lactose C 
acquired a  significant am ount o f  N  content by trea t
m ent with active N and with N H 3 and N O  at high 
tem peratures. T reatm ent w ith N  or N 20  under 
similar conditions did not cause N  fixation. The C 
treated  with active N  and with N O  showed a decrease 
in catalytic activity. N H 3 treatm ent caused a pro
m oted activity which could equal the  activity o f 
carbons prepared from organic N  com pounds. The 
prom oting effect is no t due to  N H 3. T reatm ent with 
N 20  at high tem p, caused prom otion w ithout signi
ficant fixation.

See Abstr. 2561 541.1.32.3 : 547.962.3 : 536.4

2613 541.132.3:591.111 = 3
On temperature dependence of hydrogen ion con

centration in blood and other buffers. Skotnicky, J. 
Z . phys. Chem. A , 191, pp. 180-191, Aug., 1942.— 
Theoretical considerations and experiments with 
hum an and anim al blood show th a t d p li/d T  is const, 
w ithout individual and pathological fluctuations. A  
m ethod based on potentiom etric m easurem ents is 
given for determ ining the  dissociation const, o f  w ater 
and its neutral point at 25°C. R. n .

2614 541.133.08 : 621.317.332 =  3
A new absolute method for determining the h.f. con

ductivity o f  aqueous electrolytes. Pracher, A. 
Hochfrequenztechn. u. E lektroakust., 59, pp. 157-162, 
June, 1942.— [Abstr. 2217 B (1943)].

2615 541.144.7 : 535.371
Chlorophyll fluorescence and energy transfer in the

diatom N itz s c h ia  c lo s te r iu m .  D utton, H . J., M a n
ning, W . M., a n d D u g g a r, B. M . J. Phys. Chem., 
47, pp. 308-312, April, 1943.—T he' quantum  yield 
o f  chlorophyll fluorescence in Nitzschia closterium 
was const, w ithin large lim its o f  experim ental error, 
for exciting light o f  wavelength 6 000, 5 780, 4 700 or 
4  358 A. Light absorbed by yellow pigm ents in 
Nitzschia  can therefore reappear as chlorophyll 
fluorescence. T he carotenoid-sensitized photo-syn
thesis in N . closterium  takes place principally through 
the transfer o f  absorbed energy from  carotenoid to 
chlorophyll molecules w ith subsequent reactions the 
same as though chlorophyll molecules were the  
prim ary absorbers. In acetone extracts o f  N. 
closterium light absorbed by the yellow pigments did 
no t contribute to  chlorophyll fluorescence.

2616 541.144.7 =  3
Photochemical reactions between vinyl chloride

and chlorine and bromine, respectively, leading 
to the formation of 1, 1,2-trichloro-ethane and 1,2-di- 
bromo-chloro-ethane, respectively. Schmitz, R ., a n d 
Sc h u m a c h e r, H . J. Z . phys . Chem. B, 52, pp. 72-89, 
July, 1942.—W ith th e  m ethod and apparatus previ
ously described [Abstr. 1776 (1943)] the ph o to 
chemical halogénation o f  vinyl chloride was investi
gated. Form ulae for the  reaction velocity, tem pera
ture coefficient, quantum  yield, influence o f  light in
tensity, o f  th e  reacting substances, o f  pressure and o f 
additionaboxygen, are discussed, and schemes for the  
reaction mechanism  are given corresp. to  experi
m ental results. r. n .

2617 541.18.025
Breakdown of thixotropic structure as function of

time. W eltmann, R. N. J. Appl. Phys., 14, pp. 343- 
350, July, 1943.— M easurem ents o f  the th ixotropic 
breakdown o f structure w ith tim e o f  agitation were 
perform ed a t different rates o f  shear on a  num ber o f 
pigm ent suspensions and on  various oils in a  ro ta 
tional viscometer. The product o f  ra te  o f  breakdown 
and tim e o f  agitation a t any ra te  o f  shear is const, for 
each m aterial. T he equilibrium  tim e—th e  tim e neces
sary to  break the  th ixotropic structure  down to  its 
m inim um  at a  specified ra te  o f  shear—is also inde
pendent o f  the  rate  o f  shear applied while agitating.

See Abstr. 2552 541.182.5 : 535.434
2618 541.182.6.05
The mechanism o f the formation of Kohlschütter’s 

silver sol. II . W eiser, H. B., a n d R oy, M . F . J. 
Phys. Chem., 47, pp. 325-329, April, 1943.—Stable, 
pure hydrosols o f  Ag o f  uniform  particle  size are 
obtained by the  reduction o f ultra-filtered solutions o f 
Ag20  w ith CO. T he silver hydrosols form ed under 
these conditions are purer and m ore uniform  than  
the sols prepared by reduction with H . [See A bstr. 
418 (1934)].

See Abstr. 22517 541.183.03 : 539.217 :
531.724

See Abstr. 2612 541.183.03 : 541.128.1
2619 541.183.24 
Cation and anion interchange with zinc mont-

morillonitc clays. Elgabaly, M . M ., a n d Je nny, H. 
J. Phys. Chem., A l, pp. 399-408, M ay, 1943.— C ation 
and anion adsorption was studied for N a bentonite  +  
ZnCl2, Ca bentonite  +  ZnC l2, H  bentonite  +  ZnCl2 
and for Z n bentonite  +  N aC l, Z n bentonite  +  CaCl2, 
and Zn bentonite  +  HC1. T he up take  o f Z n from  
ZnCl2 solutions involves Z n + + , (Z nC l)+ , and 
(Z nO H )+ . The release o f Z n from  Z n clay by NaCl 
and CaCl2 is restricted to  divalent Zn. Zn clay has 
a  mosaic surface capable o f  independent cation and 
anion exchange. T he approxim ate constitu tion  o f 
the  m osaic adsorp tion  layer is indicated.

2620 541.183.25 : 677 
Drying of textiles. W alker, A. C. Trans. Amer.

Soc. M ech. Engrs, 65, pp. 329-336, M ay, 1943.— 
A  comprehensive report is. given o f  an  investigation 
in to  the  effects o f  tem perature and hum idity on the  
phys. and chem. properties o f  im portan t textile fibres. 
This includes: Drying-research objectives; discussion 
o f  m oisture-relation da ta ; hysteresis effects; com-
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bined effects o f heat and hum idity on textiles during 
drying; effects o f  finishing and scouring agents on 
m oisture relations; package-drying o f co tton ; with a 
concluding discussion o f  the  theory  o f  m oisture dis
tribution . I t  follows from the results, th a t it may be 
highly undesirable to  remove all o r part o f  the initial 
m onom olecular layer o f  m oisture from  th e  internal 
surfaces o f  such m aterials. T oo thorough  or uneven 
drying m ay im pair th e  valuable properties o f  flexi
bility, softeners and strength. it. h . h o .

2621 541.183.6
O n the theory of chromatography. W eiss, J. J.

Chein. Soc., pp. 297-303 ,Ju ly ,'1943.—A general theory 
fo r th e  form ation  o f  a  chrom atogram  from  a single 
substance and th e  process o f  developm ent by a solvent 
is discussed for several adsorp tion  isotherm s. An 
a ttem pt is m ade to  correlate th e  theory with experi
m ental results.

2622 541.183.6
An experimental study of chromatography. W eil-

M alherbe, H . J. Chem. Soc., pp. 303-312, July,
1943.— Simple chrom atographic systems consisting 
o f  one adsorbent, one adsorptive, and one solvent were 
studied by plotting the quantity  o f adsorptive in the 
filtrate against the  to ta l volume o f the  filtrate. The 
resulting elution curve is o f  sigmoid form . The 
volume o f filtrate collected up to  the beginning o f 
elu tion  is called the  threshold volume, V,. T he shape 
o f  the  elution curve depends on the  exponential coeff. 
o f  Freundlich’s adsorp tion  isotherm . T he m ean 
conc. o f  th e  eluate was oc 1/K(. The results are dis
cussed on the basis o f  the theory [Abstr. 2621 (1943)].

See Abstr. 2525 541.265 : 532.133 : 532.612.4
2623 541.6 =  3
O n the constitution of o-oxy-carboxylic acids in

solutions. C sokAn , P. Z . phys. Chem. A , 191, 
pp. 164-179, Aug., 1942.— By investigating the  u ltra
violet absorp tion  o f  phenol, benzoic aldehyde and 
derivatives and salts o f  o- and m-oxybenzoic acid in 
various solvents, e.g. C2H 5OH, H 20 ,  N aO H , HC104, 
C H C lj, and CCI4, conclusions are draw n on the 
constitu tion  o f  o-oxy-carboxylic acid, especially con
cerning th e  interm olecular H  bridge and polymeriza
tion. The H  bridge is effected by interaction o f 
ionization, induction and mesomeric transform ation.

r . N.
Sec Abstr. 259.7 541.6 : 541.123.2/.3 =  3
2624 541.63:541.124
The sterical course and the mechanism of the diene

reaction. B e r g m a n n, F., a n d Eschinazi, H . E. 
J. Amer. Chem. Soc., 65, pp. 1405-1411, July, 1943. 
—T he steric aspects o f  the  D iels-A lder reaction  were 
studied as regards the form ation o f  stereoisomers. 
T he structu re  o f  the  philodienic com ponent is pre
served unchanged in th e  adduct w ith no cis-trans 
isom erization; no isomerism is caused by different 
spatial arrangem ents a t carbons 3 and 6 o f  the  new 
ring; no isomerism is caused by the rel. arrangem ent 
o f  substituents a t carbons 1 and 6 (or 2 and 3); iso
meric adducts differ in th e  position o f  the double bond 
only.

2625 541.634 :-541.124
The equilibrium o f gaseous dibromo-ethylenes.

N oyes, R. M., a n d D ickinson, R. G . J. Amer.

Chem. Soc., 65, pp. 1427-1429, July, 1943.—The 
gaseous equilibrium  o f  cis and trans dibromo-ethylenes 
catalysed by iodine was studied from  144°-178° and 
found to  correspond to  equal am ounts o f  the  two 
isomers over the entire interval w ithin the  experi
m ental error.

2626 541.653.3 
The complex mutarotation of d-galactosc. R undlo,

R. E., a n d H endricks, B. C. J. Phys. Chem., 47, 
pp. 364-369,. April, 1943.— The d a ta  o f  Lowry and 
Smith for the m utaro tation  o f  a -  and /¡-¿/-galactoses 
at 20° and 0°C. are used to  calculate the course o f  
therm al m utaro ta tion  which occurs when an  equili
brium  solution a t 20°C. is cooled quickly to  0°C., and 
m utaro tation  o f  a pseudo-equilibrium  m ixture o f  a -  
and /¡-¿/-galactoses a t 0°C.

See Abstr. 2585 541.68 : 539.26
See Abstr. 2561 547.962.3 : 541.132.3 : 536.4

CRY STA LLO G RA PH Y
2627 5 4 8 .0 :5 3 1 .7  =  3
The lattice constants of minium. Straumanis, M.

Z . phys. Chem. B, 52, pp. 127-130, July, 1942.— 
M inium  crystals belong to  the  tetragonal system. 
The lattice constants arc tentatively stated to  be 
a =  8-875 and c =  6-51 A, c/a =  0-733. T he unit 
crystal is internally  centred and contains 4 molecules.

r . n .
2628 548.73 
An X-ray study o f the dissociation o f an alloy of

copper, iron and nickel. D aniel, V., a n d Lipson, H. 
Proc. R oy. Soc. A , 181, pp. 368-378, July  28, 1943.— 
In the  process o f splitting up from  1 face-centred 
structure in to  2, Cu4FeN i3 gives an  X-ray powder 
photograph  in  which each line o f  the  previous struc
ture is accom panied by strong, slightly diffuse side
bands. T he explanation offered is that the  original 
cubic lattice is regularly deform ed by the  segregation 
o f  the  different atom s so th a t the structure  is m odu
lated in a  way analogous to  the m odulation o f wireless 
waves. The X-ray intensities do no t agree exactly 
with the type o f  m odulation suggested but they are in 
closer agreement with this th an  with any other. J. T.

G EO PH Y SIC S
2629 550.341 
Deep-focus earthquakes. Ly n c h, W. A. Trans.

N .Y . Acad. Sci., 5, pp. 159-167, M ay, 1943.— A 
sum m ary o f  principles w ith sp. ref. to  deep-focus 
earthquakes.

2630 550.381 
List o f geomagnetic observatories and thesaurus of

values. Fleming, J. A ., a n d Scott, W. E. Terr. 
M agn. A tm os. Elect., 48, pp. 97-108, June , 1943.—The 
first portion  o f  Table 1 o f  a  com prehensive survey.

2631 550.384 : 523.746
Solar and magnetic data, January  to M arch, 1943,

M ount Wilson Observatory. N icholson, S. B., a n d 
M ulders, E. S. Terr. M agn. A tm os. Elect., 48, 
pp. 115-116, June, 1943.

2632 550.385 
Principal magnetic storm s, January  to M arch, 1943.

Terr. M agn. A tm os. Elect., 48, pp. 117-122, June,
1943.



550.389 224 772.1

2633 550.389 
American magnetic character-fignre, C g, three-

hour-range indices, K ,  and mean if-indices, K j ,  for 
January  to M arch, 1943. Johnston, H . F. Terr. 
M agn. Atmos. Elect., 48, pp. 93-96, June, 1943.

2634 550.834.5 
M ultiple branches in seismic reflection/time surfaces.

W idess, M. B. Geophysics, 8, pp. 93-104, April,
1943.—W hen for a  given shot-point and receptor 
m ore than  1 reflection is recorded from  a  given 
reflecting bed, the  corresponding reflection/tim e 
surface may be said to  be m ultiply branched. A 
m ethod is proposed for th e  in terpreta tion  o f field 
d a ta  to  account fo r th is phenom enon. T he condi
tions for branching and its properties arc considered.

2635 550.834.5 
Computation of seismic dips below an unconformity.

D ix, C. H ., a n d La w l o r, R. C. Geophysics, 8, 
pp. 105-118, April, 1943.— Form ulae giving the strike 
and dip o f  a plane reflector beneath a  scries o f  layers 
separated by interfaces o f known strike and dip arc 
developed in term s o f  seismic da ta  obtained a t the 
surface. The form ulae fo r th e  position o f  a plane 
reflector beneath a single unconform ity are developed.

2636 550.837 
Utility o f the electric methods in geophysical ex

ploration. Evjen, H. M . Geophysics, 8, pp. 146-156, 
April, 1943.—T he theoretical possibilities and the 
physical background o f  electric m ethods are con
sidered in a  qualitative m anner. T he possible utility 
o f  electric m ethods can be best appraised in term s o f 
the  known utility  o f electric well-logging.

2637 550.837.7 : 621.396.9 =  3 
Exploration of1 steeply inclined surfaces o f  electrical

discontinuity underground by radio prospecting. 
F rjtsch, V., a n d F orest, H . Hochfrequenzteclm.
u. E lektroakust., 59, pp. 41-45, Feb., 1942.— [Abstr. 
2292 B (1943)].

2638 551 : 621.396.8
Some effects o f geologic structure on radio reception.

H o w e l l, B. F ., J r .  Geophysics, 8, pp. 165-176, 
April, 1943.— [Abstr. 2286 B (1943)].

2639 551.506.2(73) 
Report o f  the Chief o f the U .S. W eather Bureau

1942. R eichelderfer, F . W. Bull. Amer. M et. 
Soc., 24, pp. 103-109, M arch, 1943.— R eprinted from 
the  T hirtieth  A nnual R eport o f the  Secretary o f  
Commerce, 1942, W ashington, 1943.

2640 551.515.4 
The determination o f vertical velocities in thunder

storms. B uell, C. E. Bull. Amer. M et. Soc., 24, 
pp. 94-95, M arch, 1943.— A n approx. form ula is 
given for the  max. vertical velocity in a thundercloud 
in  term s o f  th e  discontinuity in the  surface barograph

trace. T abular corrections to  the form ula values arc 
given for different lapse ra tes in the  fully developed 
cum ulo-nimbus, in th e  well-developed cum ulus con- 
gcstus, and in the  developing cumulus o r  cumulus 
congestus. a . h u.
2641 551.543.4 : 523.746
The Sun’s spottcdness as a  possible factor in terres

trial pressure. Schell, 1 .1. Bull. Amer. M et. Soc., 
24, pp. 85-93, M arch, 1943.—The relation betw. 
sunspot num ber and atm ospheric pressure is exam ined 
using, on  the  one hand, periods o f  strong sunspot 
activity (3 consecutive m onths w ith num ber 80) 
and o f  weak (3 consecutive m onths with num ber <1 5), 
and, on  th e  o ther, pressure differences betw. 7 high- 
and 7 low -latitude stations over th e  past 40 years. 
Periods o f  sustained high spottedness are shown to  
be accom panied by large pos. pressure differences 
(high latitudes m inus low); low activity accompanies 
large neg. differences. a . h u .

■ See Abstr. 2530, 2531 551.573 : 532.72
2642 551.578.4 : 679.52
A plastic snow tube. H a n d, I. F . Bull. Am er.

M et. Soc., 24, p. I l l ,  March, 1943.
2643 551.58 : 634.22(794)
Effect o f weather on prune crop yields in N apa County,

California. Janofsky, J. Bull. Amer. M et. Soc., 24, 
pp. 112-114, March, 1943.

V A RIO U S SU B JE C TS
2644 553.677 : 621.315.613.1 
Canada now produces low-power-factor mica.

Elect. News Engng, 52, p. 48, A pril 15, 1943.— [Abstr. 
2200 B (1943)].

See Abstr. 2613 591.111 : 541.132.3 = 3
See Abstr. 2554 591.111.2 : 535.653.33
See Abstr. 2541 612.85 : 534.756
See Abstr. 2512 616.314:53
See Abstr. 2643 634.22 : 551.58(794) '
See Abstr. 2539 669 : 620.19 : 534.321.9
See Abstr. 2598 669.14 : 541.123.2
2645 669.21 
Alloys o f gold with alkali metals. So m m e r , A.

Nature, Lond., 152, p . 215, Aug. 21, 1943.
See Abstr. 2599 
See Abstr. 2519 
See Abstr. 2620 
See Abstr. 2558 
See Abstr. 2559 
See Abstr. 2642 
See Abstr. 2611

669.71 : 541.123.2 =  3 
677 :• 531.754.6 =  3 

677 : 541.183.25
679.5 : 535.81
679.5 : 535.83

679.52 : 551.578.4
772.1 : 541.128



B2763F^

A.C. STABILIZERS

OUR STANDARD SERIES include
60, . ISO, 300, 450, 1,000 W atts

All these will maintain the  ou tp u t voltage within 
± 1 %  despite main fluctuation of ± 1 7 %

Input Voltage 230 ± 4 0  volts 5 0 ~
O u tp u t Voltage 230 volts o r  as required

H.T. GENERATORS 
FOR ALL PURPOSES

X-RA Y EQUIPMENT 
FOR LABORATORY 
RESEARCH, AND 
EXAMINATION OF 
MATERIALS, Etc.

X.-RAY TUBES 
AND VALVES

SOLUS
CRACK

MAGNETIC
DETECTOR

SOLUS E L E C T R IC A L  CO. LTD .
7, 9, I I  STA N H O PE STR EET • LONDON • N .W .I

TOWERS OF M E M T H
f o r  u s e  w i t h  

h i g h  v o l t a g e s

F LOW LOSS C E R A M I C S

Test Voltage u p  to  15 K V  D .C . 
o r  10 K V  R .M .S .

W orking Voltage u p  to  7.5 K V
D .C . o r  s  K V  R .M .S .

Radio Frequency W orking Load  
from  2.5 to  15 K V A  acco rd in g  
to  type.

Capacity Range 20p F  to  1250p p .
Made to  Specification K .i i o .
Full details 011 request.

United Insulator Co.
12-22, LA Y S T A L L

L O N D O N ,  E.
Tel.: TERmlnus
Grams.: Calanel

N o. 565



A  g e n e ra l  p u rp o se  P o te n t io m e te r  fo r  
m e a su re m e n t o f  v o lta g e , p H  d e te rm in a tio n , e tc .

R A N G E  OF M EA SU R EM EN TS :

1.92 volts to —0.0001 volt ou three ranges xl, x.l. and x.01.
Smallest sub-division on x.01 range, 10 microvolts.
Small negative reading ensures absolute zero volts position.
Accurate current control by stud
rheostat and slide wire. A CCESSO RIES
Separate standard cell balancing fo r use w ith  th is  In stru m e n t
circuit. Volt Ratio Box, Type 2-A.

Weston Standard Cell, Type 
Full particulars are given in  Bulletin  D-113-A. Galvanometer, Type
B-534-A, which will be sent on request D-114. Lampstand,TypeD-74-A
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