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517.942.932

MATHEMATICS 51

511.2

511.2 :531.19 see Abslr. 1796

512.25 :512.831 1756
The solution of three-term simultaneous linear

equations by the use of submatrices. Morrison, I. F.

Engng J., Montreal, 29, 80-3 {Feb., 1946).—Matrix
methods previously described by Duncan [Abstr. 776
(1945)] for solving a large number of linear equations
are extended to apply to a set of equations in which
each equation consists of only three terms in such a
way that the matrix of the set has non-zero elements
only in the principal diagonal and the diagonals
immediately above and below it. A simple step by
step process is given by which the reciprocal matrix
may be obtained. A numerical example is discussed.
L. s. o.

512.52 :533.6.013.4 1757

Bi-variatc partial fractions and their applications to
flutter and stability problems. Frazer, R. A. Proc.
Roy. Soc. A, 185, 465-84 (April 5, 1946).—If P{x, y)
is a complete bi-variate polynomial of interpolation,

of degree n, containing i(n + I)(n + terms, an
expansion of the form
P{x, y) _J, Ajj
112 By, j~f LjLj
is considered, where
Lt= y - ptx + q,= O (i=1,. ,n+2

is a particular system of straight lines chosen to define
the points for interpolation. Application is made to
the expansion of determinants of the form
A(A,y) = KyA2+ bjjx+ gj+ ewl

which arise in considering the flutter and stability of
aeroplanes, and a particular example is studied in
detail. Itisnoted briefly that a d.c. network analyser,
based on an electrical interpretation of the expansion
formulae, could possibly be used as an aid to a rapid

solution. i.s. G
512.831 :512.25 see Abstr. 1756
513.813 1758

On the projective theory of two dimensional Riemann
spaces. Thomas, T. Y. Proc. Nat. Acad. Sci., Wash.,
31,259-61 {Aug., 1945).—In such a space the existence
of a simple vector invariant is demonstrated. The
vanishing of this vector is a necessary and sufficient
condition for the space to be of constant curvature in
the projective sense. 1.s.9g.

513.813 1759

Absolute scalar invariants and the isometric corre-
spondence of Riemann spaces. Thomas, T. Y. Proc.
Nat. Acad. Sci.,, Wash., 31, 306-10 {Sept., 1945).—
Conditions for the correspondence are given in terms
of the absolute scalar invariants. This is done for a
space R,,, but the details are worked out considerably

further in the case of spaces R2 l.s. g.
513.813 1760
On parallelism in Ritmannian space. Il. Sen, R. N.

Bull. Calcutta Math. Soc., 37, 153-9 {Dec., 1945).—

vol. xlix.—a.—1946. July.

A continuation of earlier work [Abstr. 1191 (1945)].
The Ricmann-Christoffel tensor is expressed in terms
of the parallelism. Expressions are also obtained for
the contracted curvature tensor and other tensors and

invariants. These include a divergence formula for
a skew-symmetric contravariant tensor of the second
rank. 1.5.g.
513.82 = 3 1761

An extension of the Steiner-Minkowski proposition
for polyhedra. Hadwiger, H. Experientia, 2, 70-1
{Feb. 15, 1946) In German.

517.22 :530.145 = 4 1762

On the operator exp (x + d/dx). Ville,J. C.R.
Acad. Sci., Paris, 221, 529-30 {Nov. 5, 1945) In
French.—Let Rn= (x +’d/dx)", Sn= [v+ d/dx]",

where, in R,, the order of the terms is taken into
account in calculating the nth power, and in S,, the
x always precedes d/dx. The recurrence relation
jR,,+ + XRn+ R,d/dx + n is used to show
that Rn+l = F,+1{[a + d/dx]}, where Pn{u) satisfies
Pn+j(«)a= uP,(u) + nPn_t{u). The solution of the
last equation, obtained by the method of generating
functions, is P,,(u) = jexp {it2+ «t)J m The

function exp {x + d/dx) is defined by

exp (x + didx) = 2 ~[R,i
n**onl
and it is shown that
exp (a + djdx)f(x) = exp {x + i)f(x + ])

This operator finds application in quantum mechanics

and an example is given. 1.s.g.
517.91 :534.015 see Abstr. 1826
517.942.9 1763

The Laplace equation in space. Kasner, E., and
De Cicco,J. Proc. Nat. Acad. Sci., Wash., 31, 247-9
(Aug., 1945).—A function is said to be harmonic if it
satisfies Laplace’s equation. In 3 dimensions a family
of surfacesf(x, y, z) = cis isothermal if, and only if,

/ is a function of a harmonic function and, thus, if/

191

satisfies 2 partial differential equations of the 3rd
order. Five new theorems are proved concerning
isothermal families. One of these states that Lie’s
characterization of isothermal families in the plane is
not valid in space. Another states that the only point
transformations converting every isothermal system
of surfaces into an isothermal system are those of the
Liouville inversive group. Differential conditions on
p and q are given in order that the equations

bz/bx —p{x,y, z) bz/by = q(x, vy, 2)

shall possess as solution an isothermal family of

surfaces. 1.s.g.
517.942.932 = 4 1764
On Mathieu’s equation. Wavre, R. C.R. Soc.

Phys. Hist. Nat. Geneve, 62, 54-5 {April-July, 1945)



517.948

In French.—The equation, which arises in various
physical problems, is
du/dx2+ (c + acosx + bsinx)u —0

It is shown how a solution may be obtained by the
use of infinite determinants. This is transformed into
a solution in the form of a rapidly converging series.
[See also Abstr. 1196 (1946)]. L.s. 0.
517.948:526.1 1765

Some integral equations of potential theory. Bate-
man, H. J. Appl. Phys., 17, 91-102 {Feb., 1946).—
A review is made of problems in the theory of attrac-
tions relating to the figure of the earth. These are
formulated as integral equations. The guiding equa-
tion, of considerable importance in the theory of
methods of geophysical prospecting, is

yF(t)dt

(x- t)l+ y2
«J— GO
where y is a fixed constant. Inversion formulae,
giving the solutions of this equation and its conjugate
equation, are obtained and a solution is also obtained
by means of orthogonal functions. The guiding
equation is generalized and problems in 3 dimensions
are considered. Various other integral equations are
considered. One of these may be solved by Laplacian
integrals and Erdelyi’s interpolation formula for such
integrals [Abstr. 18 (1944)] is discussed. A solution
isgivenofan integral equation which, in a special case,
arises in the exchange problem in the theory of
crystals [Abstr. 504 (1939)]. L.s. G.
5183 = 3 1766

A method for constructing simple nomograms.
D egen, A. Bull. Ass. Suisse fleet., 36,346-9 {May 30,
1945) In German.—An elementary process is described
for setting up nomograms to represent (1 a product
ab, (2) a quotient alb, (3) a 2-term expression
ab + k {k —constant), (4) the logarithm of ab. The
metii)g is extended to expressions of the form
(a]a ... bth2, .. .)/(c,cé%...). As an example
a nomogram is constructed for calculating the copper
losses in a conductor, given the length, diameter and
specific resistance of the m separate wires forming the
conductor, and the current in each wire. l1.s.9.
519.2 :621.315.212 : 621.3.09 = 4 1767

Statistical study of irregularities in coaxial cables.

fix)

I-H 1. Application to the calculation of echoes and
after-effects. Virie, J.' Bull. Soc. Franp. fleet., 4,
215-41 {Nov., 1944) In French.— [Abstr. 1510B
(1946)].

ASTRONOMY
521.12:531.261 =4 1775

On a correction to Newton’s Law. Chazy, J. Bull.
Astr., Paris, 12 {No. 2) 89-97 (1940) In French.—
The ad hoc law of gravitation considered is
Gmm'{1+ er)lr2where G is the constant of gravita-
tion and s is a small positive constant. A vector
method is employed to calculate the radial, transverse
and orthogonal components of this force, g. c. Mcv.

523.2 1776
On a new theory of Weizsécker on the origin of the
solar system. Chandrasekhar, S. Rev. Mod. Phys.,

192

523.2

519.2 : 621.315.212 : 621.3.09 = 4 1768
Statistical study of irregularities in coaxial cables.
IV. Reduction of after effects by grouping lengths of
cable. Ville, J. Bull. Soc. Frang. fleet., 4, 253-60
{Dec., 1944) In Frelic/i.— [Abstr. 1511 B (1946)].

519.24 :677.1 :620.172.2 = 3 1769

Probability problems in tensile strength testing of
yarn. Rorr, N. Schweiz. Arch, angew. IViss. Tech.,
12, 93-5 {March, 1946) In German.

519.242.331 1770

A criterion for the reality of cyclic variations;
G 1eissberg, W. Nature, Lond., 157, 663-4 {May 18,
1946).

519.251.8

Linear “ curves of best fit.” Austen, A. E. W., and
Pelzer, H. Nature, Lond., 157, 693-4 {May 25,
1946).—Discusses the procedure for finding the best
estimate of the relation w —Pv when both w and v
are subject to normal errors. The solution given is
of wide application.

519.251.8 = 4 1772

Determination, by the condition of least error, of the
polynomial of the second degree representing as closely
as possible the points of an experimental curve.
Vernotte, P. C.R. Acad. Sci., Paris, 221, 609-11
{Nov. 19, 1945) In French.—An extension of previous
work [Abstr. 444 (1945)]. A method is now given for
finding A, B and C where Ax2+ Bx + C fits2n + 1
given points as closely as possible. L.s. Q.

519.272 1773

On the characteristic function of the distribution of
the product of two normal variates. lrwin, J. O.
Proc. Camb. Phil. Soc., 42, 82-4 {Jan., 1946).—Dis-
cusses the distribution of the product of two normal
deviates from the population in the non-central case
when the deviates are from any origin. The integral
formula for the characteristic function is evaluated
explicitly in the central case and is simplified in the

1771

non-central case. l.s.g.
519.281.2 1774
On the accuracy of least squares solutions. Bana-

chiewigz, T. Ark. Mat. Astr. Fys., 31 B {No. 3)
Paper 3 pp. (1945).—An application is made of
previous work by the author to the determination of
the relative errors of the unknowns in a given set of
normal equations. A numerical example is given.
Arrays similar to matrices but possessing a different
definition of multiplication are used. 1.s.g.

GEODESY 52

18, 94-102 {Jan., 1946).—Weizsdacker imagines that
stars are formed by the condensation of a primeval
interstellar material and, in the last stages of forma-
tion, the star is surrounded by a thin fiat disc of the
material. 1t can be proved that this disc will break
up into a series of rings of quasi-stable vortices. In
the regions between these rings secondary vortices
form and develop into planets. The planetary forma-
tion is due to the fact that any dus) particle in the
turbulent region, larger than the average particle,
grows first by capture of smaller particles in collisions
and then by gravitational captures. The principal



523.752

result of the theory is it theoretical interpretation of
Bodc’s law. The successive regions of secondary
vortices, given probable values for the constants
involved, follow very closely the sequence given in

Bodc’s law. g.cC. Mcv.
523.752 1777
The trajectories of eruptive prominences. Pettit,

H. B. Publ. Astr. Soc. Pad/., 56, 21-6 (Feb., 1944).—
Most eruptive prominences arc found to be ejected

at angles with the vertical less than 30°. All trajec-
tories consist of straight-line segments. t.g.c.
523.755 1778

The line spectrum of the solar corona. Swings, P.

Publ. Astr. Soc. Pacif.,, 57, 117-37 (June, 1945).—
A review of Edlcn's work and of the problems which

it raises. t.g.c.
523.823/.83 1779

Stars nearer than 5 parsccs. van de Kamp, P.
Publ. Astr. Soc. Pacif., 57, 34-41 (Feb., 1945).—

Contains a list of 39 near stars with much information
as to brightness, colour, motions, etc. 16 of the list
arc known to be multiple. The distribution ofabsolute
magnitudes is given. The list is fairly complete to
M = + 12-5, but more complete data is desirable.

E. G. M
523.841.3 1780
The long-period variable star RT Cygni. Pettit,

M. S. Publ. Astr. Soc. Pacif.,, 56, 107-11 (June,
1944).—A light curve is obtained from 150 observa-
tions with a visual wedge photometer in 1943-44,
and the mean light curve for the past 42 periods from
A.A.V.S.0. data. The average magnitudes at maxi-
mum and minimum are 7-39 and 11-94; the periods
range from 161 to 219 days, with average time from
minimum to maximum of 84 days. The spectrum
varies from M2e (near maximum) to M@, and the
spectroscopic absolute magnitude at maximum is
about -4-6. The star is thus the only regular long-
period variable known to be a supcrgiant. Radiation
measures by Pettit and Nicholson are used to compute
the diameter (610 to 1400 X sun) and temperature
(3 000-2 010°k). d. I.e.

523.841.3 : 523.85 1781

Distribution of periods of cluster type variables in
globular star clusters. Sawyer, H. B. J. R. Astr. Soc.
Can., 38, 295-302 (Sept., 1944).—Frequency curves
of periods of cluster type variables arc computed for
each of 13 globular clusters in which the total number
of such variables ranges from 7 to 168. The curves
differ considerably from cluster to cluster but can be
classified in two main groups (J those with a single
maximum frequency at periods of about 0-5d.,
sometimes with a slight secondary maximum at about
0-3 d.; (2) those with two maxima, at about 0-35 d.

and 0-65 d. d.l.e.
523.841.9:531.18:535.221 = 4 1782
Double stars and relativity theories. Tiercy, G.

Bull. Astr., Paris, 12 Wo. 2) 75-88 (1940) In French.—
The hypothesis of the constancy of the velocity of light
is abandoned. It is instead assumed that light is
propagated in classical Euclidean space in a non-
isotropic manner so that light-waves are ellipsoidal
in form and centred on the source. Such a hypothesis

vol. xlix.—a — 1946.

July.

523.991.2

is consistent with double-star observations—usually
taken to indicate that the velocity of light is constant
and isotropic. No reason is given for the postulated

non-isotropic propagation. g.c.-Mcv.

523.85 :523.841.3 see Abstr. 1781

523.852.33 1783
Motions of the Magellanic Clouds. Wilson, R. E.

Publ. Astr. Soc. Pacif., 56, 102-6 (June, 1944).—The
radial velocities of 17 gaseous nebulae in the Large
Magellanic Cloud and of one in the Small Magellanic
Cloud are corrected for solar motion and used to
calculate the space velocity of the Clouds and their
direction of motion. It is found that essentially the
same space motion is derived whether corrected or
uncorrected radial velocities are used, a result due to
the fact that the motion of the clouds is approxi-
mately perpendicular to the direction of motion of
the sun in the Galaxy. The magnitude of the velocity
deduced from the 18 nebulae is 554 = 79 kni/scc.
It is probable that the two Clouds share the same
motion. g. c. Mev.

523.872-15 1784

Possibilities of astronomical spectroscopy in the infra-
red. Swings, P. Publ. Astr. Soc. Pacif, 56, 220-9
(Dec., 1944).—A discussion of the desirability of
extending spectroscopic observations in the infra-
red, and of future possibilities for such_work of
() sensitized photographic emulsions, (Z use of
the Hersehel effect, (3) cvaporographic methods,
(4) phosphorescent effects, (5) electron-image tubes.
There is no hope ofusing photographic plates sensitive
beyond 2p. d.l.e.

523.873 1785

Absorption line intensities and spectral types for the
O stars. Petrie, R. M. J. R. Astr. Soc. Can., 38,
337-48 (Oct., 1944).—Total absorptions of strong
lines in small dispersion spectra show strong correla-
tion with spectral type for O stars. Ratios of mean
intensities for He 1/He 11, SilV/Hell and He Il/H
are finally adopted as criteria for accurate measured
classification on H. H. Plaskett’s system, and results
agree with visual estimates by Pearce and E. G.

Williams. No luminosity effects on line intensities
are indicated by the measures. d.l.e.
523.877 1786

Note on the large-scale motion in viscous stars.
Sen, N. R., and Ghosh, N. L. Bull. Calcutta Math.
Soc., 37, 141-52 (Dec., 1945).—Randers’ work on the
rotation of stars [Abstr. 2012 (1941)] is further
developed. Theorems are proved limiting the
possible variations of the angular velocity. The
internal circulations required to maintain certain in-
ternal distributions of angular velocity arc determined.

t.g.c.
523.893 = 4 1787
Comparison of photographic catalogues Bordeaux-
Paris. Semirot, M. P. Bull. Astr., Paris, 12 (A%. é
381-9 (1946) In French.
523.991.2 1788
Occultations, their prediction, observation and
reduction. Brydon, H. B. J. R. Astr. Soc. Can., 38,

265-94 (Sept.); 321-36 (Oct.); 369-84 (Nov.); 417-30
(Dec., 1944).

193 I



525.37

525.37 :591.5:591.185.63 = 3 see Abstr. 2001
525.75 : 551.510.535 = 3 see Abstr. 1990

526.1 :517.948 see Abstr. 1765

527 : 621.383 1789
A photo-electric sun compass for tanks. Spilsbury,

R. S. J., Felton, A., and Preston, J. S. J. Sci.

lustrum.. 23, 128-31 {June, 1946).—The compass is
suitable for use on tanks in desert warfare, and is free

531.19

from the limitations of magnetic compasses. Two
photo-voltaic cells, connected in a balanced circuit,
arc arranged to form a 90° angle, with the bisector
pointing, through an aperture, at the sun. A taut-
suspension galvanometer gives an indication, when the
tank is off course by > about i". Methods of
mechanical insulation are discussed, and a practical
test at the highest speed of a Valentine tank is
described.

PHYSICS 53

53.081 1790
On unities and dimensions. I-H. Dorgelo, H. B,
and Schouten, J. A. Proc. K. Ned. Akad. IVet, 49
(No. 2) 123-31; (No. 3) 282-91 (1946).—The absolute
and relative dimensions of physical and geometric
objects are discussed and the electromagnetic equations
are written in a form independent of the choice of
fundamental units. The general equations are
specialized for each of the 4 usual systems, c.m.u.,
e.s.u.,, c.gs. and M.K.S. Dimension formulae,
independent of the choice of the fundamental units
are given and from these it follows that, using
fundamental units, it is always possible to give
dimension formulae valid for every system. The field
equations arc made independent of the co-ordinate
system and this leads to geometric representations of

the vectors E, D, H, B and to their absolute dimen-
sions. E and H are the electric and magnetic field

strengths. 1.8. Q.
53.081.5 ;621.3.011 = 4 1791
Electric and magnetic magnitudes. Brylinski, E.

Rev. Gen. ¢led., 52, 121-5 (April, 1943) In French.—
Objecting to fractional dimensions (e.g. charge in the
normal electrostatic system features as LT~"'s/(ML),
a new system is proposed avoiding mass but bringing
in Q as a fundamental dimension. The dimensions
of mass thus become Q2.~' in the electrostatic

system. Complete electrostatic and electromagnetic

dimensions on these lines arc tabulated. o. f f
FUNDAMENTALS 530.1

530.12 ;530.145 = 4 1792

A principle connecting the theory of relativity and
quantum theory. Stueckelberg, E. C. G. Helv.
Phys. Acta, 16 (No. 2) 173-202 (1943) In French.—
It is shown that the two theories may be considered
as a consequence of a single relativistic principle
which is more general than that involving Lorentz
covariance. The mathematics necessary for the
applications of this principle is set up and the fields
of Majorana, de Broglie, Dirac and Schrodinger-

Yukawa are discussed. 1.s. Q.
530.14 : 535.14 = 4 see Abstr. 1837, 183?
530.14 : 537.122 1793

A discussion of the exactness of the Lorentz-Dirac
classical equations. Eliezer, C. J. Bull. Calcutta
Math. Sac., 37, 125-30 (Dec., 1945).—The equations
[Abstr. 3660 (1938)] are used to investigate the
motion of(]) a free electron, (4 an electron disturbed
by a pulse, (3) an electron in the field of a charged thin
infinite plate. The results all point to the suggestion

8

194

that the equations are not exact. For in (I) there is a
self-accelerating motion, in (2) the only allowable
physical solution is artificial and in (3) there is no
allowable physical solution. A suitable modification

of the theory is briefly outlined. I.s.g.
530.145 : 517.22 = 4 see Abstr. 1762
530.145 : 530.12 = 4 see Abstr. 1792
530.1456 = 4 1794

Study of the statistics associated with the operator
ihfbq by means of its characteristic function. Arnous;
E. C.R. Soc. Phys. Hist. Nat. Genéve, 62, 64-6
(April-July, 1945) In French.—The ideas of a previous
note [Abstr. 1795 (1946)] are used to show that the
statistics associated with ib[bg at the point X is the
same as for g at the point (24)~(L X where

LX edtX(q)dit
The case where q varies over a finite range is also
examined. 1.s.g.

530.145.6 = 4 1795

Use of the characteristic function of Laplace in wave-
mechanics for combining the principle of proper values
and the principle of spectral decomposition into a single
principle of quantization. Arnous, E. C.R. Acad.
Sci., Paris, 218, 108-9 (Jan. 17, 1944) In French.—
The statistics associated with an operator A is defined
by the totality of possible values of A and the corre-
sponding probabilities. 1t may be represented by the
distribution of unit mass on a line, and the distribution
isrepresented by the characteristic function K(u) where

m = ip*etuA>pdq

By expanding ipin terms of the proper functions (4>),
so that ifi = this may be written in the form
2|lcn|V™V  To assert that this is the characteristic
function of A implies (1) that the proper values at
are the values A can take, (2) that the corresponding
probabilities are |c,p. It is possible to express the
probabilities as functions of A and >ionly, by solving

certain integral equations. 1.s.g.
MECHANICS OF SOLIDS 531

531.012 :534.01 = 4 see Abstr. 1824

531.18 :535.221 :523.841.9 = 4 see Abstr. 1782

531.19:511.2 1796

The analogy between the statistics of numbers and
statistical mechanics. Ornstein, L. S., and Milatz,



531.19

J. M. W. Proc. Neil. Akad. Wet., 44 (No. 2) 163-72
(1941).—The theory of the Gibbs’ ensemble is applied
to some statistical problems in the theory of numbers,
and a number of results are obtained which were
previously derived by Borel, using a different method,
e.g. it is shown that the majority of numbers in the

continuum from zero to one is normal. 1.s.g.
531.19 : 536.48 see Abstr. 1879
531.224.8:621.43.011 1797

Dynamic loading and some indications of its effect on

internal combustion engines. Chapman, C. W. Proc.
Instn Mech: Engrs, Land., 153 (War Emerg. Issue
No. 7) 221-36 (1945).— [Abstr. 1683 B (1946)].

531.259.2 1798

Some explicit formulae, of use in the calculation of
arbitrarily loaded, thin-walled cylinders. Biezeno,
C. B., and Koch, J. J. Proc. Ned. Akad. Wet., 44
(No. 5) 505-11 (1941).—The differential equations
satisfied by the displacements of the middle-surface
of the cylinder are written down and solved approxi-
mately. Expressions are then deduced for the internal
forces and moments caused by the radial, tangential
and axial loads. 1.s.g.

531.261 : 521.12 = 4 see Abstr. 1775

MECHANICAL MEASUREMENTS 531.7

531.713 = 4 1799

Comparison of étalons of length. Voret, C. Pci'.
Opt. (Theor. lustrum.) 21, 168-75 (1942) In French.—
Analyses the systematic errors liable to be encountered
in the comparison of standard metres, etc., when
observations are made on grooves or scratches.
The effects of the shape of the groove and of the
illumination are discussed. The method ofcomparison
by means of reversible microscopes is advocated and

a Société Genevoise instrument of this type is
described. a. h.
531.715.27 1800

The measurement of small linear motions by optical
methods. Hunt, R. W. G. J. Sci. Instrum., 23,
119-21 (June, 1946).—Two optical methods for

measuring small linear motions have been used, and
some results obtained thereby are reproduced. The
first makes use of two microscope objectives and
depends on lenticular magnification for high sensi-
tivity; the second uses a concave mirror and two
prism systems, high sensitivity being obtained by
means of prismatic magnification.

531.717:537.531 1801
Thickness measurement of thin coatings by X-ray

absorption. Friedman, H., and Birks, L. S. Rev.
Sci. Instrum., 17, 99—01 (March, 1946).—The method
is applicable to coating thicknesses in the range
10_310_2cm on crystalline bases. An X-ray

source and a Geiger counter are both situated on the
same side of the coating. The X-rays pass through
the coating and are reflected at a Bragg diffraction
angle from the base, back to the counter, their
intensity being reduced by absorption due to the
double transmission through the coating. The
thickness ofthe coating iscomputed from the measured
absorption.
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531.717:545.81 1802
A method for determining small amounts of gold,
and its use in ascertaining the thickness of electro-
deposited gold coatings. Crabaugh, W. S. J. Res.
Nat. Bur. Stand., Wash., 36, 119-27 (Feb., 1946). —
A punch and die is used to obtain samples of known
small area. Amounts of gold up to 10 micro-
grams ( mg), corresponding to a thickness of
0-00050 mm or less on 1 mmZ4of surface, are deter-
mined directly by means of the colour produced with
o-tolidine.
531.751.1:538.22 1803
Tests on highly non-magnetic stainless steels for use
in the construction of weights. Goutd, F. A. J. Sci.
Instrum., 23, 124-7 (June, 1946).—Tests have been
made at the National Physical Laboratory on different
types of stainless austenitic steel to ascertain to what
extent they are g)/n-magnetic. Several weights of the
type (18% Cr, @b Ni) used in Britain proved to be
appreciably magnetic and a few were even found to
be permanently magnetized to an appreciable extent
upon receipt. Some other types of austenitic steel
exhibited low permeability and retentivity, and
rigorous tests, including severe cold rolling, were
made on three promising types. So far as non-
magnetic requirements are concerned, austenitic steel
is available which is far superior to the 18/8 type and
is even better than much commercial brass. Details
of permeability and retentivity values are given.

531.764.5 :621.317.39 1804
Quartz crystal clocks. Smith, H. M. Elect. Times,

109, 448-51 (March 28, 1946).— [Abstr. 1588 B

(1946)].

531.782 : 620.172.087.45 1805

A fast stress-strain machine. Dart,S. L., Anthony,
R. L., and Wack, P. E. Rev. Sci. lustrum., 17, 106-8
(March, 1946).— [Abstr. 14838 B (1946)].

531.787.9 1806

An instrument for determining the partial pressure of
oxygen in a gas. Pauling, L., Wood, R. E., and
Sturdivant, J. H. Science, 103, 338 (March 15,
1946).—The operation depends on the fact that
oxygen has a much higher magnetic susceptibility than
any other gas. The force on a test body surrounded
by the gas in an inhomogeneous field is measured by
means of a torsion balance. The precision depends
on the range of pressures for which it is to be used,
e.g. itis +1 mm of Hg for a range 0-180 mm of Hg.

531.788.7 1807

A Pirani gauge for use at pressures up to 15 mm.
Rittner, E. S. Rev. Sci. lustrum., 17. 113-14 (March
1946).

531.788.7 : 621.396.615.029.3 : 533.5 see Abstr. 1821

531.792.2 1808

Equipment for producing divided circles at the Zeiss
plant. CIOS Rep., XXIX—59 (H.M. Station. Off.;
U.S. Dep. Conun.) 5 pp (1946).—Describes the
dividing machines in use; the main worm is driven by
a gear shaped like an hour-glass, so that contact is
made with several teeth at once, thus reducing the
effect of irregularities in pitch. Two lines are traced
with each ruling, so that each line on the finished
product consists of a pair, very close together, thus
eliminating some systematic errors. Photographic



532.517

methods were in the development stage. The capacity
is 300-400 circles per month, with an error rarely
exceeding 15 seconds of arc. n. c.

MECHANICS OF LIQUIDS 532

532.517 1809

Some considerations on the development of boundary
layers in the case of flows having a rotational com-
ponent. Burgers, J. M. Proc. Ned. Akad. Wet., 44
(No. 1) 13-25 (1941).—The influence of centrifugal
forces upon the flow in boundary layers formed in
parts of rotating pumps or ventilators is discussed

mathematically. j.-s.g.t.
532.517 : 591.112.3 see Abstr. 2000
532.517.4 1810

Theory of homogeneous isotropic turbulence. Mil-
lionshtchjkov, M, D. C.R. Acad. Sci.,, URSS, 32
(No. 9) 615-18 (1941).—What is essential in the
approximate method applied to the theory of homo-
geneous isotropic turbulence is that, at the stage when
third moments are small and the laws of distribution
approach normal, the fourth moments are connected
approximately with the second by the same correla-
tions that are strictly fulfilled for the normal law.
These correlations, as well as Karman’s equations for
the second and third moments, and the equation for
the third and fourth moments, now obtained, form a
closed system from which the third moments can be
calculated. j.s. g .t

532.517.4 1811
On the réle of third moments in isotropic turbulence.
Millionshtchikov, M. D. C.R. Acad. Sci., URSS,
32 (No. 9) 619-21 (1941).—The development of the
theory of isotropic turbulence due to Karman,
Millionshtchikov and others is briefly traced. Follow-
ing a previous paper [see Abstr. 1810 (1946)], it is
shown that the larger the viscosity of a liquid, the
wider the scope of a theory which neglects inertia
terms, whereas an increase of the intensity of initial
perturbations limits the applicability of such a theory.
j.s.GT

532.517.4 , 1812

On velocity correlations and the solutions of the
equations of turbulent fluctuation. Chou, P. Y.
Quart. Appl. Math., 3, 38-54 (April, 1945).—Three
difficulties in the author’s previous theory [Abstr. 1318
(1945)] are overcome. The pressure fluctuation is
derived from the equations of turbulent fluctuation
and is expressed as a function of the velocity fluctua-
tion, the mean velocity inside the fluid volume and the
pressure fluctuation on the boundary. The decay
terms are also put into simpler forms. A general
equation of vorticity decay for the determination of
Taylor’s scale of micro-turbulence is derived [Abstr.
4101 (1935)]. The turbulence problem may be reduced
to a set of non-linear partial integro-diflerential
equations. The difficulties arising in an attempt to
solve these are discussed. The alternative method
adopted is to solve the equations of turbulent fluctua-
tion by setting up the differential equations satisfied
by the velocity correlation functions of different
orders. This method was initiated by Karméan and
Howarth [Abstr. 457 (1938)]. Various applications

532.582.7

of the theory of turbulence have been made [Abstr.
1813 (1946)]. 1.s.g.

532.517.4 1813

Pressure flow of a turbulent fluid between two
infinite parallel planes. Chou, P. Y. Quart. Appl.
Math., 3, 198-209 (Oct., 1945).—A continuation of
previous work [Abstr. 1812 (1946), 1318 (1945)].
The mean velocity distribution is found by two
methods. The first is based upon the equations of
mean motion and of double correlation. Good
results are obtained in the theory of the spread of
turbulent jets and wakes. The second method uses
the equations of mean motion and both the equations
of double and%riple correlation by neglecting terms
involving quadruple correlations. This is permissible
to a first approximation in treating turbulent flow
problems even though there is a wall present. The
relation of the present theory to some known experi-
mental data is discussed. l.s. g.

532.529:541.182.2.053 1814

Atomization. Hartmann, J. liigeuVideiisk. Skr.
(No. 1) 35 pp. (1942).—The mode of action of the
Anderson paraffin atomizer and two modifications
(Harag, Hjorth) used in connection with the Primus
stove is investigated. The number and size of liquid
particles was determined by collecting them on a
falling lamp-blacked glass plate, a “spectrum” being
produced by a transverse air blast. At an excess
pressure of 0-5 atm about 25 000 drops of 0-11 mm
dia. and 900 000 drops of 0-033 mm dia. were dis-
charged per sec besides some extremely fine particles
(7-5% of the whole mass of liquid). A series of
photographs were taken of the liquid stream in a
plexi-glass model, first with continuous and then with
spark illumination. The latter shows that the liquid
forms a surface layer on the walls of the tube, and the
friction of the air stream against this layer generates
waves which at higher pressure are lashed into spray.
It seems that the main process of atomization thus
occurs inside the mixing tube, although the action of
the air on the emerging jet may contribute a perhaps
undesirable portion, as shown by a further scries of
photographs. The hydrodynamic pressure distribu-
tion is analysed and the calculations are checked
experimentally. A series of diagrams show good
agreement between observed and calculated rate of
air flux, for the Anderson and the Hjorth types.
The hydrodynamical efficiency is defined as the mass
of liquid atomized by unit mass of air. This ratio is
3 for the Anderson, 2 for the Hjorth type. J.oa. w.

532.582.7 :541.18 1815

Influence of the concentration of a suspension upon
the sedimentation velocity (in particular for a suspension
of spherical particles). Burgers, J. M. Proc. Ned.
Akad. Wet., 44 (No. 9) 1045-51; (No, 10) 1177-84
(1941); 45 (No. 1) 9-16; (No. 2) 126-8 (1942).—
The sedimentation velocity of a suspension is dis-
cussed mathematically, taking into account both the
direct influence of gravity, and the velocity imparted
to the liquid by fields of flow produced by all other
sedimenting particles. Difficulties of the problem are
associated with the fact that according to Stokes’s
equations,.velocities produced at a point in an un-"
limited field by a moving particle decrease pro-
portionally to the inverse first power of the distance
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532.583

of the point; these difficulties are removed when a
return flow in more distant parts of the flow field is
automatically combined with the ordinary Stokes
flow in the immediate neighbourhood of the particle.
The results obtained are applied to deduce the
effect upon a particle due to all surrounding particles
in a field extending to infinity in all directions and
having everywhere the same average concentration
of particles. The effect of enclosure of the sus-
pension between fixed plane parallel walls, or in a
vessel of arbitrary form, is discussed. The latter case
presents intractable difficulties. j.s. g.t.

532.583 1816

The pressure distribution on a body in shear flow.
Richardson, M. Quart. Appl. Math., 3, 175-8
CQluly, 1945).—A method is given for calculating the
pressure distribution on an infinite cylindrical body
immersed in a two-dimensional shear flow. It is an
integral equation method and a direct attack on the
boundary value problem for the stream function is
avoided [see Abstr. 123, 146 (1945)]. An example is
given, in which the contour of the cross section of the

body is a circle. 1.s.g.
532.694.1 1817
On the shape of froth chambers. Bok, S. T. Proc.

Ned. Akad. Wet., 43 {No. 9) 1180-90 (1940).—Observa-
tion of froth shows that (a) three films meet in slightly
curved lines at angles of about to one another,
(h) four lines meet at a point at angles of about 109°
to one another, and (c) the slightly curved faces of the
froth cells usually have five edges, but occasionally
four or six. (Where the froth is in contact with glass
or water, the glass or water face of the cell is usually
six-edged.) These observations show that froth cells
cannot approximate to cubo-octahedra (Kelvin) or
rhombic dodccah'edra (Buffin), and point to the
pentagonal dodecahedron as the ideal cell shape. This
solid is approximately space-filling, and with the
occasional appearance of faces with four or six edges
can build up a froth of fairly regular cell size. Con-
siderations of surface tension show that froth with

perfectly flat faces cannot exist. a.j. c.w.
532.72 1818

A theory of membrane permeability. [Il. Diffusion
in the presence of water-flow. Bloch, |I. Bull. Math.

Biophys., 21-8 {March, 1946).—The treatment of
diffusion studied in a previous paper [Abstr. 517
(1945)] is extended to the case where water flows
through the membrane in the direction from lower to
higher concentrations of the solute. This water carries
part of the solute by convection. If the net result is
a flow of solute from lower to higher concentrations

there is a negative value for the permeability. The
effect of hydrostatic pressure is considered. 1.s.g.
532.72 : 533.15 1819

Distinction between irregular and systematic motion
in diffusion problems. Burgers, J. M. Proc. Ned.
Akad. Wet., 44 {No. 4) 344-53 (1941).—Irregular
motion is motion showing no preference for any
particular direction; systematic motion is motion in
which forces tend to drive the particles in a definite
direction. The process of diffusion, involving as it
does the transfer of matter from regions of high
concentration to regions of low, is a statistical effect,

xlix.—a.— 1946. July.
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conditioned by both types of motion. The distinction
between irregular and systematic motions is of im-
portance in problems such as the diffusion of liquids
under gravity. Only when systematic motion is
removed is it possible to correlate diffusion, irregular
motion and concentration gradient in diffusion
problems. A statistical theory ofthe diffusion process
along these lines leads to the deduction of a diffusion
equation in which no assumption is made concerning

a mean free path of the moving particles. ).s.g.t,
532.72 ; 533.15 ; 536.2.02 see Abstr. 1876
532.72 = 3 > 182(5

The theory of diffusion of binary mixtures and the
interpretation of diffusion measurements. Lamm, O.
Ark. Kemi Min. Geol., 17 A {No. 3) Paper 9, 21 pp.
(1943) In German.—The theory is restricted to one-
dimensional diffusion without volume change on
mixing. If concentration is measured in moles/cm3
the flow is represented by the differential equation
bnjbt = 'b{D'bnZXbx)[bx where n2is the concentration
of the second component, and D = RTNIBI2IilI>2 is
the diffusion coefficient. Here Nt is the mole fraction
of the first component, <I21's the “mutual friction” per
unit volume, and B12is an activity factor, defined as
i)logajb logNt, where a2is the activity of the first

component. iffusion experiments form a means of
evaluating <JZif the activities are otherwise measur-
able. a. j.c.w.

MECHANICS OF GASES 533
533.15 : 532.72 see Abstr. 1819
533.15 ; 532.72 ; 536.2.02 see Abstr. 1876

533.5 : 531.788.7 : 621.396.615.029.3 1821
Frequency modulated oscillator for leak hunting.
Brubaker, W. M., and Wouk, V. Rev. Sci. Instrum.,
17, 97-8 {March, 1946).—A circuit for converting a
variable d.c. voltage signal into a frequency modulation
of an audio-oscillation is described. The circuit can
be used for general monitoring purposes, but this
article'confines the description to its use in con-
junction with an ionization gauge for leak hunting in
vacuum systems. The oscillator enables one opcratof
to hunt leaks more rapidly and effectively than two
men calling out meter readings. Leaks representing
pressure rises of less than 4x 10 m of Hg have
been found with an ionization gauge and this oscillator.
5335 =14 1822
Large aperture vacuum-cock. Grivet, P., and
Blattmann, H. Le Vide, 1, 47 {March, 1946) In
French.
533.6.013.4

533.6.071 1823

A method of calculating the wall correction for
elliptic tunnels. Ghatage, V. M. Proc. Indian Acad.
Sci. A, 21, 81-9 {Feb., 1945).

1 512.52 see Abstr. 1757

ACOQUSTICS VIBRATIONS 534
534.01:531.012 = 4 1824
Kinematic definition of relaxation oscillations.

Abele,J. C.R.Acad. Sci., Paris, 220,511-13 (April"));
221, 656-8 {Nov. 26, 1945) In French.—A definition is
given which is analogous to the well-known definition

7%*



534.011

ofasimple harmonic oscillation as the projection ofa
point moving uniformly in a circle. This has certain
advantages over the method of van dcr Pol who
defined a relaxation oscillation by means of a non-
linear second order differential equation. In the
present method the parametric equations for a
relaxation_o oscillation are z = c6s0 —/(sin 0),

cot — — (dz/d0)~1sin Odd, where / is an arbitrary

function. An example studied is/ = asin33, which
gives rige to an oscillation whose period varies from
2t to when |o| varies from 0 to sm The second
part discusses a discontinuous relaxation oscillation
which is given (in the Btation of the preceding

part) by/="asindU|sin U. 1.s. g.
534.011/.012 : 550.341 1825
On surface waves in a stratified medium. 141,

Schotte, J. G. Proc. Ned. Akad. Wet., 45 (No. 4)
380-8; (No. 5) 449-56; (No. 516-23 (1942).—
Comprehensive theoretical study of the whole
problem of all possible types of such waves: (1) If
the incident wave, propagated in the underlying
medium, is transverse and vibrates perpendicular to
the plane of incidence, 4 transverse waves will occur;
a reflected wave in this medium as well as a refracted
and a reflected wave in the layer. (2) If it is longi-
tudinal or transverse, vibrating in the plane of
‘incidence, 7 waves occur: longitudinal and transverse
reflected waves in the subjacent medium, as well as
longitudinal and transverse refracted and reflected
Waves in the layer. The boundary conditions are
derived. For an amplitude of the incident wave
equal to zero, the equations of (1) lead to the Love
wave-system, of (2) to the generalized Rayleigh- and
Stoneley-waves. A new special case is obtained for
the density of the underlying medium being equal to
zero, which leads to the wave equation of an isolated
layer, the properties of which arc studied. The values
of the material'constants for which a generalized
Rayleigh and Stoneley wave-system can exist are
determined, also the general shape of the dispersion
curves, representing the wave-velocity as a function of
the wavelength. a.b.

534.015 :517.91 1826

On the method of van der Pol and its application to
non-linear control problems. Bulgakov, B. V.
J. Franklin Inst., 241, 31-54 (Jan., 1946).—Approxi-
mate differential equations describing the behaviour
of a mechanical or electrical non-linear oscillatory
system with many degrees of freedom are constructed.
These are non-linear, as are the exact equations, but
they are more convenient for numerical integration.
An example studied in detail relates to an auto-
matically controlled system. The steady states of
oscillation and the equations of transient motion in
their vicinity are discussed. mThe stability of the
vibrations is also treated. 1.5. 9.

534.22 , 1827

On the variation of the velocity of sound with the
pressure of the gas. Jnha, S. Bull. Patna Sci. Coll.
Phil. Soc. (No. 13) 148-54 (Jan., 1943).—The velocity
of sound in a perfect gas = (ypfp)* and for real gases
this is multiplied by a factor Expressions for this
factor are derived from the virial equations of state

534.771

proposed by Kamerlingh Onnes, and values of $>are

tabulated for 112 0 nd C t0°c. e.h.d.
534.231.3 1828

The drlving-point impedance of an infinite solid plate.
Jones, R. C. J. Acoust. Soc. Amer., 17, 334-6
(April, 1946).—In the design of mechanical filters

whose function is to prevent the transmission of
vibration from one structure to another, itis necessary
to know the impedances of the structures between
which the filter is to be connected. In many of the
cases which arise in practice, the impedance may be
estimated from a knowledge of the driving-point
impedance of an infinite plate. The expression
Sphhi is obtained for connection to a constant-
thickness plate at a single point, where p is the density,
his the thickness of the plate, and v a velocity approxi-
mately equal to the velocity of shear waves in the
material. This is equal, except for a constant factor,
to the impedance of a mass equal to the mass of a
disc cut from the plate whose radius is the mean
proportional of the thickness and the wavelength
which corresponds to v. The results are exemplified
by applying them to the case of a steel plate.

534.321.6 . 1829
Toward a theory of intervals. Irvine, D. B.
J. Acoust. Soc. Amer., 17, 350-5 (April, 1946).—

A study is made of the composite wave patterns,
obtained by graphical means, of common two-tone
intervals. Various aspects of the visual appearance
of the patterns are discussed in relation to the question

whether chords have individual “tone colours”

analogous to the timbres of different instruments.

534.321.9 1830
Supersonic insects. Pielemeier, W. H. J. Acoust.

Soc. Amer., 17, 337-8 (April, 1946).

534.642 1831

An apparatus for accurate measurement of the
acoustic impedance of sound-absorbing materials.
Scott, R. A. Proc. Pliys. Soc., Lond., 58, 253-64
(May, 1946).—The acoustic impedance is measured
at normal incidence by a stationary-wave method for
frequencies in the range 100-5 000 c/s. From
measurements made on a sample of material If in.
in diameter, backed by a substantially rigid wall, the
magnitudes of the resistive and reactive components
of the impedance may be calculated with an accuracy
of about 1%. The influence of the attenuation of
sound associated with the walls of the tube in which
the standing wave is formed is discussed, and it is
shown that in addition to the correction which must
be provided to the elementary expression for the
“standing-wave ratio,” the finite attenuation in the
tube leads to an additional correction. Convenient
methods for calculation of the results are described,
and typical results are shown.

534.771 1832
Monitored live-voice as a test of auditory acuity.

Carhart, R. J. Acoust. Soc. Amer., 17, 339-49

(April, 1946).

534.771 = 4 1833
Electro-acoustics and audiometry'. Chavasse, P.

Bull. Soc. Franf. £lect., 2, 341-62 (Sept., 1942) In

French.—The first part, dealing with the normal
method of hearing, discusses the physiological and
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534.833.4

physical conceptions of the threshold of hearing, the
relation between the acoustic field and the excitation
of the tympanum, measurement of the acoustic field
and directional properties of the ears (as a pair) at
different frequencies, and investigation of the threshold
of audibility by means of telephonic listening. The
second part deals with bone conduction, and gives a
preliminary theoretical discussion of the transmission
of vibrations into the bones of the head. The author
discusses the various types of electrical and electro-
magnetic systems, e.g. modified E.M. telephone ear-
piece, quartz piezo-electric vibrator, and electrostatic
microphone (designed to withstand high pressures of
the order of a kg). [See Akust. Z. (March, 1939)].

a. b. w.

534.833.4 1834
Absorption and scattering by sound absorbent
cylinders. Cook, R. PC, and Chrzanowski, P.

J. Acoust. Soc. Amer., 17, 315-25 (April, 1946).—
The absorption and scattering of a plane wave of
sound by an infinitely long circular cylinder, whose
axis is perpendicular to the direction of propagation
of the wave, are calculated, taking account of diffrac-
tion effects. Absorption measurements were made
in a reverberation room, where the incident wave
directions are at all angles, and compared with the
calculated values. In order to make the comparison,
the reverberation room statistics appropriate for
cylinders are developed and applied. The measure-
ments confirm that absorbent cylinders can have
coefficients of absorption greater than unity. Fairly
good agreement between the calculated and measured
coefficients is found. The reverberation room
statistics appropriate for spherical absorbers are also
developed.

534.833.4 : 666.189.3 1835

Forms, properties and functions of fibrous glass
acoustical materials. Rees, W. M. Communications,
26, 36, 38 (Jan., 1946).—Tabulates the sound absorp-
tion coefficients, for frequencies 128-4096 c/s, of
glass wool (fibre dia. 0-00005-0-00055 in) for thick-
nesses 1-3 in, densities 2-6 Ib/ftO faced with metal
lath, perforated metal and myslin; and for glass-fibrc-
thermosetting-resin board in thick for densities

2+-9 Ib/ftdpare, painted and covered with kraft paper.
Mean absorption coefficient range 0 #65-0-9. c. F. b.
534.845.1 1836

A small acoustical tube for measuring absorption of

acoustical materials in auditoriums. Loye, D. P.,
and Morgan, R. L. J. Acoust. Soc. Amer., 17,
326-8 (April, 1946).—The tube is based on the

principles described in Abstr. 665 B (1942) and is
intended for the measurement of materials after they
have been applied to the walls of auditoriums.

Vo> -

OPTICS RADIATION SPECTRA 535
535.14 :530.14 = 4 1837
Remarks on the new theory of light. Bioch, L.

C.R. Acad. Sci., Paris, 220, 109-11 (1945) In French.—
De Broglie has proposed a theory of light in which the
photon is regarded as the result of the fusion of two
“dcmi-photons,” one of which satisfies Dirac’s
equation and the other the complementary equation.
The result is that the demi-photons must be regarded

535.245.24

as having masses equal but of opposite sign. The
author points out that the same equations are obtained
if axes of space and time with opposite signs are used
in one equation as compared with the other. The
case when the two equations represent the same
particle is considered and shown to lead to the
Maxwellian theory of the electromagnetic field.

G. C. McV.

535:14:530.14 = 4 1838

On an identity in the theory of the photon. Bloch, L.
C.R. Acad. Sci., Paris, 220, 240-1 (1945) In French.—
The equation a4f4—axfx —ayfy — o2 2= 0 has been
verified by de Broglie in the case of the electron for a
plane monochromatic wave. It is now shown that,
in the case of the photon,/?, cx, etc., must be replaced
by iLfxAS4 + fxBA4, W xAB4 + xBA4), etc., where
A and B denote that de Broglie matrices must replace
the Dirac matrices. g. c. McVv.

535.215.1 : 535.733 : 621.383 1839
The electric eye v. the human eye. Sommer, W.

J. Televis. Soc., 4, 150-70 (Sept., 1945).— [Abstr.

1633 B (1946)].

535.215.1 : 621.383 = 3 1840
Transit time phenomena in photocells. Geest, H.

Hochfrequenztech. u. Elektroakust., 57, 75-83 (March,

1941) In German.— [Abstr. 1632 B (1946)].
535.221 :531.18 :523.841.9 = 4 see Abstr. 1782
535.23.08 :621.317.794 1841

Natural limit of measuring radiation with a bolo-
meter. Mitatz, J. M. W., and van der Velden,
H. A. Physica, 's Grav., 10, 369-80 (June, 1943).—A
theoretical discussion of the main causes of fluctua-
tions in background, due to noise in amplifiers and
resistances. Criteria are laid down for maximum
sensitivity and for maximum signal-noise ratio. For
small currents, the fluctuations in energy radiated to
the bolometer become large. The work of Dahlke
and Hettner, and Bauer, is discussed. n.c.

535.243 1842
A device to facilitate the reading of spectrophoto-
metric curves. Relmann, G., and Carmine, E. J.
J. Opt. Soc. Amer., 36, 235-6 (April, 1946).—A device
which reduces eyestrain, caused by the many trans-
verse and vertical movements of the eyes in the
reading of spectrophotometric curves, is described.
The spectrophotometric curve, the wavelength scale,
and the reflectance scale are brought into controlled
juxtaposition for reading. Means for magnifying the
curve and related scales, setting the wavelength
accurately and progressing quickly from point to point
along the curve, are provided. The apparatus may be
used with or without a wavelength correction and is
applicable to either the selected or weighted ordinate
method of reading.
535.245.24 :628.921 1843
Light distribution from rectangular sources. Moon,
P., and Spencer, D. E. J. Franklin Inst., 241, 195-
225 (March, 1946).—The light distribution from
rectangular sources of uniform and non-uniform
brightness is calculated. The non-uniform sources
represent windows lit by average overcast skies.
Tables and graphs are presented which enable the
pharosage (lumens/m2 to be calculated for surfaces
at any point and tilted at any angle.
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535.247
535.247 : 621.383.42 1844
Photometric equipment for blocking-layer light-

sensitive cells. Wrobel, H. T., and Chamberlain,

H. H. Gen. Elect. Rev., 49, 25-9 (April, 1946).—

[Abstr. 1634B (1946)].

535.316.5 1845
Correction of imperfect weak cylindrical lenses.

Rank, D. H. J. Opt. Soc. Amer., 36, 172-5 (March,
1946).—The use of cylindrical lenses as astigmatizers
in range finders imposes severe conditions as regards
quality. Some of these conditions are discussed and
an interferometric testing process is described which
is readily applicable to a wide range of focal lengths.
A H

535.317.6 1846

A system of transfer coefficients for use in the design
of lens systems: VI. The chromatic variation of the
tangential aberrations. Cruickshank, F. D. Proc.
Phys. Soc., Lond., 58, 296 302 (May, 1946).— [See
Abstr. 2879 (1945)]. Using those differential transfer
coefficients of a lens system which specify the rate of
change ofthe tangential aberrations with the refractive
indices of the component singlet lenses of the system,
a simple method is available for the rapid calculation
of the chromatic variation of these aberrations. In a
similar manner, other transfer coefficients (the
chromatic coefficients of the system) provide a rapid
means of obtaining a complete analysis of the
secondary spectrum of the system at any zone in the
case of the axial aberration, and at any obliquity of
the transverse aberration. Examples of an actual
system are given.

535.33 :537.531 see Abstr. 1899

535.33.03 1847
A. new spectrographic spark source., Braudo, C.,

and Crayton, H. R. Nature, Lond., 157, 622-3

(May 11, 1946).—Both high-voltage condensed spark
and low-voltage controlled a.c. arc sources have been
improved considerably in stability by the use of

synchronized trigger circuits employing enclosed

auxiliary spark gaps of the “Trigatron” type.

535.333 1848
Vibrational levels in the red CuO-bands. Guntsch,

A. Nature, Lond., 157, 662-3 (May 18, 1946).—
[Sec Abstr. 62 (1946)].

535.338.1 :551.594.5 1849
The auroral spectrum. Mijtra, S. K. Nature,

Lond., 157, 692 (May 25, 1946).

535.338.334 1850
Pressure broadening of spectral lines. Lindholm, E.

Ark. Mat. Astr. Fys., 32 A (No. 4) Paper 17, 18 pp.
(1946).—Following Lenz [Abstr. 1892 (1933)] the
broadening of spectral lines by foreign gases is treated
by Fourier analysis of the emission frequency of the
radiating atom. By neglecting the distribution of the
molecular velocities of the gas it is possible to perform
the Fourier analysis almost exactly. The expression
thus obtained for the intensity distribution in the
spectral line seems to be valid both in the core and
wings and for both high and low pressures. This is
proved by some special cases of the general formula
where the theoretical distribution is known; for low
pressures Lenz’s intensity distribution formula is
obtained, for high pressures Margenau’s statistical

535.343-32

formula [Abstr. '680 (1936)] and for the long wave-
length side of the line Kuhn’s [Abstr. 5026 (1934)]
distribution. For the short wavelength side the in-
tensity decrease (v — vO~I is obtained, which is
contrary to earlier theories, but in good agreement
with Minkowski’s measurements [Abstr. 2100 (1935)].

535.338.334 1851

The broadening of Na lines by argon. Kleman, B.,
and Lindholm, E. Ark. Mat. Astr. Fys., 32 B (No. 4)
Paper 10, 9 pp. (1946).—A theory for the broadening
of spectral lines by foreign gases, based on Fourier
analysis of the electrical moment of the oscillator,
indicates marked asymmetry in the line contours,
and this is checked by new determinations of the
contours of the yellow Na lines in the presence of A.
Good agreement is obtained between the calculated
and experimental values for the half-widths and the
agreement as to the general shape of the lines is

fairly good. a. h.

535.338.4 1852
Bands in the copper arc. Rao, V. R. Curr. Scl.,

15, 69-70 (March, 1946).

535.338.4 1853
Band systems in the spectrum of nitrogen. Gaydon,

A. G., and Herman, R. Proc, Phys. Soc., Lond., 58

292-6 (May, 1946).—Several new band systems of N 2
which have been reported during the war [see Abstr.
880, 1079, 2144 (1944)] arc compared, and agreement
is generally satisfactory. There appear to be eight
progressions of bands in the u.v. which are due to
transitions to the a‘ll state. Differing vibrational
analyses for the Fifth Positive (Van der Ziel) system

are discussed, and it is shown that Gaydon’s inter-
pretation is to be preferred, while for Kaplan’s
Second system Herman’s vibrational analysis is more
satisfactory. Bands in the green region are compared.

535.338.4 : 539.13 see Abstr. 1919

535.338.4-31 1854

Some new ultrff-violet band systems of selenides and
tellurides of tin and lead. Sliarma, D. Nature, Lond.,
157, 663 (May 18, 1946).

*535.34-15 : 545.82 see Abstr. 1961

535.343 1855

Electronic spectra of some bent triatomic molecules.
D uchesne, J., and Rosen, B. Nature, Lond., 157,
692-3 (May 25, 1946).

535.343 : 537.531 see Abstr. 1900

535.343-15 = 3 1856

Infra-red absorption of aluminium oxide layers.
Fichter, R. Helv. Phys. Acta, 19 (No. 1) 21-40 (1946)
In German—The infra-red absorption spectra of
anodically-produced oxide layers on pure (>99-99%)
Al and on “Reflektal” (0-5% Mg) were investigated
in the range 1-1Zp by means ofa spectrometer already
described [Abstr. 2335 (1941)]. Of 14 observed bands,
5 are assigned to O-H bonds and 4 to AI-O bonds.
From the occurrence of the band at .1600cm=-L it is
concluded that water is presentas H 25 not AIO(OH)

or AI(OH)3. a.j. c. w.
535.343-32 1857

The absorption spectra of furfuraldchyde and
benzaldchyde in the vacuum ultra-violet. Walsh, A. D.

Trans. Faraday Soc., 42, 62-5 (Jan.-Feb., 1946).—
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535.343.31
Furfuraldehyde shows absorption in the region
2 000-1 700 a and again below 1600 k. The bands

below 1600a are very similar to those of furan.
This is in contrast to benzaldehyde, whose bands
below 1800 a are similar not to the benzene spectrum
but to the acrolein and acetaldehyde spectra. These
benzaldehyde bands are due to the excitation of the
2py lone pair electrons on the oxygen atom. At
longer wavelengths benzaldehyde shows absorption
corresponding to the absorption regions found in
benzene.
535.343.31 1858
The absorption spectrum of liquid oxygen. Smith,
H. D., and Barton, N. Trans. Roy. Soc. Can., 39,
25-31 (‘May, 1945).—Apparatus having been devised
for obtaining long optica! path lengths this was tried
out on liquid oxygen, which has a number of known,
well-defined absorption band systems. The region
studied was from A4200 to A11500 and a longer path
length was used than any previously recorded.
Practically all of the bands previously recorded were

observed, together with new bands at AA10350,
9900 and 7060. Some of the bands were obtained
photographically for the first time. a. h.
535.343.32 1859

The absorption spectrum of mefal-ammonia solutions.
Ogg, R. A, Jr. /. Chew. Phys., 14, 114-15 (Feb.,
1946).

535.343.4 :541.141.7 1860

The dissociation spectra of covalent polyatomic
molecules. Samuel, R. Rev. Mod. Phys., 18, 103-47
(Jan., 1946).—An attempt is made to rationalize the
continuous absorption spectra and some predissocia-
tion spectra of the vapours of a large number of co-
valent polyatomic molecules by correlating them with
definite dissociation products. The experimental
determination of dissociation energies from the long
wave limit of continuous absorption is discussed in
terms of the Franck-Condon principle and the forms
of the potential energy curves. Atomic energies of
formation of many molecules, derived thermo-
chemically with Born’s cycle, are tabulated. The
long wave limits of continuous absorption are then
listed and the photo-dissociation processes corre-
sponding to the various regions of cpntinuous
absorption are examined in detail. The discussion is
confined to molecules which are formed with a marked
central atom, and it is found necessary to consider
them in two classes, those in which the central atom
exhibits a lower valency, and those in which it exhibits
maximal valency. Bond energies are derived and
tabulated. For the class of molecules with the central
atom in a lower valence state the bond energies are
approximately additive. When the central atom is
in the maximal state of valency the atomic energy of
formation cannot be calculated from bond energies
ofthe corresponding molecules of lower valence states.
The observations are explained better by the electron
pair-bond theory than in terms of molecular orbitals.

A GG
535.343.4-31 1861
Near ultraviolet absorption of pyridine vapor.

Sponer, H., and Stucklen, H. J. Chem. Phys., 14,
101-12 (Feb., 1946).—The spectrum at 3000-2 500 a
has been studied in the first order of a 3 m grating

535.39

spectrograph.  The band system represents an
electronic transition (using symmetry C,,
for pyridine). Several progressions of totally sym-
metric  vibrations are observed. The band
34769 cm- 1 is taken as 0,0 band. Besides carbon
ring vibrations the occurrence of hydrogen vibrations
is established and discussed.
535.343.4-32 1862
The absorption spectrum of glyoxal in the vacuum
ultra&%et. Walsh, A. D. Trans. Faraday Soc.,
42, (Jan.-Feb., 1946).
535.371 1863
Note on the behaviour of zinc sulphide phosphors
under conditions of periodic excitation. Lord, M. P.,
and Rees, A. L. G. Proc. Phys. Soc., Lond., 58,
280-9 (May, 1946).—The behaviour of luminescent
solids under conditions of periodic excitation is dis-
cussed theoretically and predictions made on the basis
of simple models for the electronic processes. The
significant features are the shift in phase with respect
to the exciting radiation and the ratio of maximum to
minimum emitted intensities. The variation of these
parameters with intensity and period of excitation
can be used to distinguish between various mechanisms
for the luminescence process. Experiments are
described, using a c.r.o. technique, illustrating the
application of the method to ZnS and Zn,CdS
phosphors. The general conclusions are that these
phosphors do not possess any of the characteristics
associated with the monomolecular 'mechanism,
but show a semi-quantitative agreement with the
requirements of a simple ionization-recombination
mechanism. Deviations from theory are ascribed to
the complexity ofthese phosphors, which are activated
by more than one type of activator atom.
535.371 : 535.89 1864
Note on the rapid determination of decay charac-
teristics of luminescent solids. Lord, M. P., and
Rees, A. L. G. Proc. Phys. Soc., Lond., 58, 289-91
(May, 1946).—The possibility of producing square-
wave light pulses from a gaseous discharge has been
investigated. Decay curves sufficiently accurate for
the estimation of half-life periods and for the study of
gross effects could 'be obtained by interrupting the
d.c. supply to the discharge by means of a small
vibrator.
535.375.54
Raman effectin rock-salt.

1865
Krishnan,R. S. Nature,

Lond., 157, 623 (May 11, 1946).— [See Abstr. 73-
(1946)].
535.375.55 1866

A number of Raman spectra of isotope molecules.
DE Hemptinne, M. Trans. Faraday Soc., 42, 5-9
(Jan.-Feb., 1946).—The Raman spectra of deutero-
substituted methyl chloride, bromide, iodide and
methyl alcohol were measured. The Raman spectra
of vinyl bromide and vinylidene bromide and of their
deutero derivatives were also determined. In the case
of vinylidene bromide it was possible to make an
unambiguous assignment of the measured frequencies
to all the fundamental modes of vibration, both planar
and non-planar.

535.39 :535.81 = 4 1867

Reduction of the reflecting power of optical surfaces.
Jacquinot, P. Rev. Opt. (Theor. Instrum.) 21, 15-37
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535.417

(1942) In French.—Surveys the various methods
available for reducing the loss of light by reflection
in optical instruments. Full details are given of the
evaporation, chemical and soap film methods of
treatment and of the improvement effected by each
method. The underlying theoiy is given. A section
is devoted to the converse problem, the improvement
in reflecting power obtainable by means of deposited
layers. a. h.

535.417 1868

Asymmetrical broadening with multiple-beam inter-
ference fringes. Brossel, J. Nature, Lond., 157, 623
(May 11, 1946).—When using multiple-beam Fizeau
fringes of equal thickness for the study of surface
topography [see Abstr. 609 (1946)] it is necessary to
know which parts of the fringe system represent a
projection or depression on the surface. By using a
slightly extended source in place of a pinhole, the
fringes spread asymmetrically towards the region of
greater air-film thickness. The increase of intensity
enables measurements to be made on the sharp side
of the fringe with precision nearly equal to the
narrow fringes.

535.417 : 536.55 : 537.525 see Abstr. 1895

535.421 1869

The diffraction of light by an assembly of opaque
circular disks. Kathavate, Y. V. Proc. Indian
Acad. Sci. A, 21, 233-9 (May, 1945).—The Fraunhofer
diffraction pattern of an assembly of artificially
prepared small opaque circular discs of identical size
was investigated experimentally. The diffraction
pattern underwent a series of changes as the distribu-
tion ofthe discs was altered. Striking optical analogies
are presented to various.well-known X-ray and
electron diffraction effects. Twelve photographs of
the diffraction patterns taken in monochromatic light
and six in white light are reproduced, with the
corresponding distributions.

535.421 : 548.735 see Abstr. 1971

535.422 1870

On the radiation from the boundary of diffracting
apertures and obstacles. Ramachandran, G. N.
Proc. Indian Acad. Sci. A, 21, 165-76 (April, 1945).—
Neglecting the obliquity factor, it is shown that the
surface integral usually employed for the determina-
tion of the disturbance at any point can be easily
converted into a line integral along the boundary of
the diffracting screen. The illumination in the region
of shadow can be completely represented as the effect
of radiations arising from the boundary, while in the
region of light the direct light is superposed on this.
The boundary radiation can again be effectively
replaced by the radiations arising from a finite number
of point-sources situated on the boundary called
“poles” for which the path to the observation point
is a max. or a min. The phase of the resultant
disturbance due to regions of the boundary including
and lying on either side of a pole is shown to lead or
lag behind that of the wave from the pole by itl4,
according as the pole is one of max. or min. path.
Applying these ideas to the diffraction pattern of a
circular disc, it is shown that the calculated radii of
the rings in the region of shadow agree well with those
deduced from Lommel’s theory.

536.2.02

535.422 1871

Geometric theory of Frcsnel diffraction patterns.
1-VI. Kathavate, Y. V. Proc. Indian Acad. Sci. A,
21, 177-210 (April, 1945)—Using the methods
described in Abstr. 1870 (1946) the diffraction patterns
of obstacles and boundaries in the form of circles,
rectangles, triangles, sectors of circles, and ellipses
are explained, photographs of the patterns being used
for illustration. The transition from the Fresnel
to the Fraunhofer class as the size of the aperture
diminishes is also illustrated.

535.516 = 4 1872

Liquid Fresnel rhomb, de Mallemann, R. Rev.
Opt. (Thdor. Instrum.) 21, 46-7 (1942) In French.—
Details are given of a Fresnel rhomb of which the
base and sides are of glass in a brass frame, the hollow
rhomb thus formed being filled with chlorobenzene

(n = 1-51). The dimensions are 125 mm x 50 mm x
25 mm, a = 51°. a. h.
535.733 : 621.383 : 535.215.1 see Abstr. 1839

535.81 = 4 1873

A method for the study of optical defects in glass.
Arnulf, A. Comm. Lab. Inst. Opt. Paris, 100-4
(Dec., 1944) In French.—Optical defects may be
caused by surface irregularities or inhomogeneity of
the glass, and have the same effect as long focus lenses.
This method consists of finding the image of a
luminous point source formed by such lenses and a
good quality concave mirror. A large area of glass
may be examined rapidly, and the method is suitable
for industrial use. n.c.

535.81 = 4 1874

Principles of a method of checking the optical
quality of plate glass. Arnulf, A. Comm. Lab. Inst.
Opt. Paris, 105-19 (Dec., 1944) In French.—Discusses
the need for avoiding optical defects in plate glass,
and describes the two chief methods used for measur-
ing these defects. These methods are due to Seidel
and to Rouchi-Lemouvel. The tolerances are given,
to which the glass must be made in order that no

disturbance to vision shall ensue. n.c.
535.81 : 535.39 = 4 see Abstr. 1867

535.89 : 535.371 see Abstr. 1864

535.89 = 4 1875

Possibility of employment of Hg lamp as stable
monochromatic source. Blet, G. Rev. Opt. (Theor.
Instrum.) 21, 65-70 (1942) In French—The influence
of variations of voltage and frequency on the intensity
ofthe various radiations emitted by a Hg high pressure
lamp (type, Philips H.P.-300) are studied, the radia-
tions being isolated by means of filters and measured
by Se cells. 1t is concluded that the lamp can be
used as a stable source of monochromatic light but
that for the flux to be maintained constant to 0-5%
the voltage and frequency must be maintained con-

stant to 0-1%. AH
HEAT THERMODYNAMICS 536
536.2.02 :532.72 : 533.15 1876

Measurement of diffusion and thermal conductivity
“ constants” in non-homogcneous media, and in media
where these “constants” depend respectively on
concentration or temperature. Barrfr, R. M. Proc.
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536.33.08

Phys. Soc., Loud., 58, 321-31 (May, 1946).—Equations
have been derived for the steady state distributions of
temperature or concentration across membranes in
the form of plates, tubes or spherical shells, when the
thermal conductivity, or diffusion, “constants” are
functions respectively of temperature, or solute
concentration, in the diffusion medium, and also where
these “constants” are functions of the positional
co-ordinates. Equations are similarly given for the
quantity of heat or solute transported through the
membranes. Procedures based on these equations
are given for measuring diffusion and thermal con-
ductivity “constants” and their dependence upon
concentration and temperature respectively, or on
positional co-ordinates. All observational data are
based only on the steady state of flow. The methods
are suitable for measurements of flow of liquids,
vapours or dyestuffs through natural and artificial
plastics, of gases and liquids through zeolitic media,
in surface migration of adatoms on metals and similar
problems.

536.33.08 :615.831 1877
The application of the unit sphere method to the com-
putation of radiant-heat flux for medical purposes.
Evans, D. S. J. Sci. lustrum., 23, 98-101 (May,
1946).—Investigations on the radiant-heat flux
administered to patients by various types of clinical
device led to the need for calculation of dosage.
Calculation by ordinary methods is often tedious and
complicated, but because the extended sources, such
as “reflectors” and screens, which supply the greater
part of the radiation are at a uniform temperature,
it is possible to apply the unit-sphere method to the
calculation of the fluxes for which they are responsible.
The method is applied in its graphical form to the case
of the standard radiant heat cradle, and an optical
device is described by which the same results can be
obtained more readily. The interpretation of the
shadowgrams produced by this device is discussed.

536.413 : 536.763/.764 : 541.57:
548.73 see Abstr. 1967

536.422.1 = 3 1878

The vaporization speed of ice. Tschudin, K. Helv.
Phys. Acta., 19 (No. 2) 91-102 (1946)./« German.—
The speed of vaporization of a film of ice at different
temperatures in vacuum was measured with an
electrical balance, the surface temperature being
measured with a fine thermo-element. From this the
evaporation coefficient can be calculated by applying
the formula for the maximum evaporation velocity
obtained from gas kinetic theory. Between —85 and
—60°c, the value was 0'94, independent of tem-
perature, which is close to the theoretical value of 1
By comparison, the experimental value for the liquid
phase is only 0-04.

536.48 :531.19 1879
Mendelssohn’s z-particles and the Bose-Einstein
statistics. Band, W. Proc. Phys. Soc., Land., 58,
302-5 (May, 1946).—Bose-Einstein statistics are
applied to Mendelssohn’s z-particles [see Abstr. 3016
(1945)] and shown to give a satisfactory qualitative
explanation of the phenomena of liquid He.

536.514 1880
A simple carbon dioxide vapor pressure thermometer.

537.123
Andersen, H. C. Rev. Sci. Instrum., 17, 112-13
(March, 1946).
536.532:536.581 1881
A “ cold-junction” box for thermocouples. Bastings,
L. J. Sci. Instrum., 23, 132 (June, 1946).
536.532 : 621.394.645.3 : 621.314.12 = 3 1882
Amplifier for thermo-electric voltages. Handrick,

E. Elektrotech. Z. [ETZ] 62, 193-6 (Feb. 27, 1941)
In German.— [Abstr. 1528 B (1946)].

536.532.088.6
A graphical

1883
determination of unshielded-thermo-
couple thermal correction. ohsenow, W. M. Trans.
Amer. Soc. Mech. Engrs, 195-8 (April, 1946).

536.55 :535.417 :537.525 see Abstr. 1895
536.581 : 536.532 see Abstr. 1881

536.62.088 1884

Heat capacity of a two-phase system, with applica-
tions to vapor corrections in calorimetry. Hqge, H. J.
J. Res. Nat. Bur. Stand., Wash., 36, 111-18 (Feb.,
1946).—A formula is derived that gives the heat
capacity of a system composed of solid or liquid in
equilibrium with saturated vapour in terms of the
specific heat of the condensed phase and certain
auxiliary data.  This formula is valid throughout the
entire range O Vo of vapour, and at the latter
extreme reduces to a well-known relation between the
specific heats ofsaturated liquid and saturated vapour.
The advantage of the formula lies in the fact that the
vapour correction in calorimetry is expressed as a
single term that may be readily transformed with
Clapcyron’s equation, vyielding two alternative
correction formulae. Vapour corrections to the heat
capacity and to the heat of fusion are summarized
and tabulated for four different experimental pro-
cedures in calorimetry.

536.666:669.715.3

Evolution of heat during the precipitation in
aluminium-copper alloys at 225%. Borelius, G.,
and Strom, L. Ark. Mat. Astr. Fys., 32 A (No. 4)
Paper 21, 10 pp. (1946).— [See Abstr. 1112 (1944)].
Both the energy released and the relative rate of
release increase with Cu content. The total energy
released is 43 cal/gm atom for 2% by weight Cu,
47 for 2m6%, 75 for 3% and 111 for 4 ®%. From
the initial rates of release it is estimated that the
minimum size of a stable nucleus at this temperature
is about 390 atoms. - a.j.c.w.
536.7 1886

Thermodynamics and the logarithmic temperature
scale. Donald, M. B. Nature, Lond., 157, 624-5
(May 11, 1946).
536.763/.764 : 541.57: 536.413:

548.73 see Abstr. 1967

1885

ELECTRICITY . MAGNETISM . X-RAYS
CHARGED PARTICLES 537/538

537.122 : 530.14 see Abstr. 1793

537.123 : 537.591 1887
Some experimental results concerning mesotrons.

Shutt, R. P. Phys. Rev., 69, 261-74 (April 1 and 15,

1946).—In the first part of the article cross sections

for anomalous, non-Coulombian single scattering of
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537.222

mesotrons are determined by a comparison of the
scattering observed in two different lead thicknesses,
a method partly described in a previous paper
[Abstr. 1332 (1942)]. For mesotrons with energies
above ~5 x 10seV it is found that the scattering
through angles ranging from less than 5° up to 90° is
predominantly anomalous. The second section
concerns itself with showers of mesotrons. The
phenomenon of saturation for the production of
mesotron showers in lead as reported by Jdnossy and
Sinha is not confirmed. Some special photographs
of mesotron and electron showers are reproduced
and discussed. In the last section an analysis of the
number of slow, heavily ionizing mesotrons and
protons gives only slight and not conclusive evidence
that .mesotrons of very low energies (<20eMV)
disappear by a process other than any known so far.

537.222:537.565 = 4 1888

The physics of an electro-aerodynamic phenomenon.
Y adoff, O. Bull. Soc. Frang. Elect., 1, 443-57 (Aug.-
Oct., 1941) Bi French—An insulated charged body
will lose its charge at a rate dependent on the charac-
teristics of the surrounding air. In stagnant air the
rate is detectable but very small, while at an air
velocity of 385 m/s the rate of loss of charge for a
35 mm diameter sphere .becomes appreciable. A
speed of 410 m/s can be considered as the limiting
speed separating the barely detectable from the easily
detectable rates. This speed corresponds to the value
above which air cannot be considered to be incom-
pressible. Probability theory leads to an exponential
law for the rate of loss of charge and a loss coefficient
isexpressed in terms ofhumidity, absolute temperature,
pressure and degree of ionization of the air. Irradia-
tion with u.v. light increases the rate. A similar
formula is deduced from Townsend’s theory of
ionization by collision. The physical system which
develops is explained in terms of the movement of
charges which, on the surface ofa sphere, form an air
condenser, as an oppositely charged layer forms on
the outer surface of a stagnant air layer round the
sphere. Movement of the surface charges and of the
ions, in the air are responsible for the discharge of
the sphere. e. h.d.

537.226 : 621.315.613 1889

High titania dielectrics. Wainer, E. Trans.
Electrochem. Soc., 89 (Prepr. No. 3) 25 pp. (1946).—
[Abstr. 1546B (1946)].

537.226.8 * 1890

The change in the dielectric constant of liquids due to
flow and the effect of a direct electric field on the same.
Prasad, S. P., Singh, B. N., and Singh. B. D. Bull.
Patna Sci. Coll. Phil. Soc. (No. 13) 107-15 (Jan.,
1943).—Certain dielectric liquids are found to give
.a decrease in their h.f. dielectric constant when they
are in motion between the electrodes, the effect
becoming larger as the electrode separation is
decreased. The effect is less if a steady field is super-
imposed. With a plate separation of‘0-005 cm the
changes observed are of the order of 23 x 107™%to
9-9 X10-* for d.c. fields of 0 to 24kV/cm. An
explanation, based on the assumption that the liquids’
molecules are oriented in a layer adjacent to the
electrode surfaces, is given. a. m.t.

537.228.1 :539.31 : 548.0 = 3 see Abstr. 1962

537.312.62

537.311.1 = 3 1891
On the theory of the retardation of the fast charged
particles in metallic conductors. Kronig, R., and
Korringa, J. Physica, 's Crav., 10, 406-18 (June,
1943) In German.—The theory of metals, as developed
by Sommerfeld, Bloch and others, leads in the first
instance to an infinite contribution of the conduction
electrons to the,energy losses of fast charged particles
traversing a metal. In contrast to v. Weizsacker, who
showed that upon considering the energy transfer
from the conduction electrons to the metallic ions
the energy losses become finite, their limitation can be
ascribed to the mutual interaction of the conduction
electrons, inadequately taken into account in the
theoriesmentioned. Treating the conduftion electrons
as a negatively charged fluid by hydrodynamic
methods, a formula for the energy losses can be
derived in harmony with experimental facts. It
appears that the friction of the negative fluid with
respect to the positive substratum of the metallic
ions, which is the cause of ohmic resistance, is of no
importance in the discussion of these energy losses,
but that they are almost entirely due to the internal
friction of the negative fluid. The coefficient of
internal friction is estimated from the eriipirical data
in the case of Li and found to agree with the theory.
537.311.35 1892
The conduction process in dilute mefal-ammonia
solutions. Ogg, R. A., Jr. J. Client. Phys., 13, 533
(Nov., 1945).—Very dilute sglutions of Na and K
(10_4-10-3m) in liquid NH3have been found to
have high electrical conductivities when cooled to
temperatures in the range from the freezing point of
N H3to —180°c. The conductivity seems to be too
high to attribute to ionic transport, but is likely to be

due to “metallic” free electrons [See Abstr. 1894,

1950 (1946)].

537.311.4 = 3 1893
Technical physics of electrical contacts. Holm, R.

Elektrotech. Z. [ETZ] 62, 633-7 (July 17, 1941) In
German.—Absolutely clean metallic surfaces can
only be established and maintained in a vacuum, and
when such surfaces are pressed together, effective
contact is limited to isolated spots. In air, metallic
surfaces arc covered with a film of oxides, chlorides,
etc., and usually lubricated. The effects of these
phenomena on contact resistance, the narrowing of
the current path and the breakdown of the surface
film, are discussed. Reference is made to the break-
down of thicker films (coherer resistance), and contact
pressure, deformation of surface, heating effects, and

sliding contact, are discussed. j.a. w.
537.312.5 : 541.133 see Abstr. 1950
537.312.62 1894

Bose-Einstein condensation of trapped electron pairs.
Phase separation and super-conductivity of metal-
ammonia solutions. Ogg, R. A., Jr. Phys. Rev., 69,
243-4 (March 1 and 15), Erratum, 544 (May 1
and 15, 1946).—Rapid freezing of certain con-
centrations of dilute solutions of alkali metals in
ammonia which normally separate on cooling into
two dilute liquid phases has been found to pro-
duce very high conductivity. By an adaptation of
Kamerlingh Onnes “ring” experiment, these solid
solutions have been found to be, in fact, supra-
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537.523.4

conducting. The probable explanation is to be
found in the behaviour of trapped electron pairs
[see Abstr. 1859 (1946)] with Bose-Einstein charac-
teristics, which are formed by the rapid cooling
preventing the liquid-liquid phase separation. The
phenomenon is discussed with reference to previously

observed supraconductivity [See Abstr. 1892, 1950
(1946)].
537.523.4 : 621.316.933 : 551.594.221 = 3
see Abstr. 1998
537.525 : 536.55 : 535.417 1895

A method for measuring the temperature in a dis-
charge with the aid of Jamin’sinterferometer. Milatz,
J. M. W., Vreedenberg, H. A., and Braak, J. W.
Physica, 's Grav., 10, 433-9 (June, 1943).—The radial
distribution of the temperature in the positive column
of a discharge can be determined by measuring the
displacement of the fringes. This effect is so large
that one can easily see the movement of the fringes
caused by varying the current in the discharge-tube.
It is shown that the influence of curvature of the rays
may be neglected. Some provisional results are com-
pared with those of other methods. The method is
very accurate.

537.525 = 3 1896

New investigations on the cathode sputtering of the
glow discharge. V. The nature of the surface of the
cathode. Guntherschulze, A., and Tollmien, W.
Z.Phys., 119 (Nos. 11-12) 685-95 (1942) In German.—
Maintaining the cathode of a glow discharge at room
temperature, the surface obtained by cathode sputter-
ing consists of sub-microscopical, closely packed,
equiangular, upright cones. The angles of the cones
arc characteristic of the metals used. They were
measured and their dependence on the variables
involved determined. W ith Au, Fe, Ni, Ft the effect
is absent; with Ag and Cu it is moderate; with Mg,
Cd, Zn, Al, Sn, Pb, Sb, Bi it is strongly marked.
The speed of sputtering drops the more rapid the
formation of the cones. The relationship between
the speed of sputtering and the size of the angle of the
cone was calculated and found experimentally. EXx-
pcrimegt and calculations are in good agreement.
[See Abstr. 1167 (1944)]. h. g.s.
537.525:621.3.011.2 = 3 1897

Impedance measurements on gas discharge tubes.
Verhagen, C. J. D. M. Physica, 's Grav., 8, 361-76
(March, 1941) In German.—Van Geel’s theory of
electrical discharges in gases [Abstr. 3740 (1939)] is
explained and discussed. The conception of the “self-
inductance of a discharge” is introduced,-and its varia-
tion with frequency considered. Good experimental
confirmation is obtained by means of a Wagner
a.c. bridge and oscilloscope as an indicator. a. I
537.525.5 1898

Ozone production by low-pressure mercury arcs.
Kouler, L. R. Gen. Elect. Rev., 49, 50-3 (April,
1946).— Describes a method of measurement of ozone
concentrations by observing the absorption of
2 537 A radiation from a mercury’ lamp. This
apparatus is used to study the rate of production of
ozone and the equilibrium concentrations under

various conditions -of temperature, humidity and
pressure. n. o.
537.531 :531.717 see Abstr. 1801

537.564

537.531 r 535.33 1899
Structure in the X-ray K absorption edge of metallic
potassium. Platt, J. B. Phys. Rev., 69, 337-46
(April 1 and 15, 1946).—For Na and K the free
electron approximation should give the energy states
in the conduction band closely. Calculations based
on this approximation predict an arctan shape for
the potassium K absorption edge which has been
explored with high resolving power. Experimental
details are given. The shape and width of the edge
agree with the predicted values. Some evidence is
found of a secondary structure not given by the simple
theory and the free electron approximation. The
wavelength of the midpoint of the edge has been
redetermined to be 3428-8 + 0-2 xu.
537.531 : 535.343 1900
The fine structure of the /.-absorption edges of
tungsten and tantalum and the electronic conduction
band of these elements. Coster, D., and Bril, A.
Physica, 's Grav., 10, 391-405 (June, 1943).— Details
are given of the experimental observations made on
the fine structure of the various L-absorption edges
of Ta and W, these being found in some cases to be

identical. The results are applied to the determination
of the outer electronic states for the lattice of tung-
sten. i AH
537.533.8 1901

Saddle-point methods in the cascade theory. JAnossy,
L., and Tzu, H.-Y. Nature, Lond., 157, 624 (May 11,
1946).—The error involved in the usual methods of
integrating Landau and Rumer's expression [see
Abstr. 2424 (1938)] is shown to be small, even when
the thickness of the collision layer is small.

537.56.08 ' 1902

Use of the linear amplifier for the measurement of the
ionization by single particles. Wytzes, S. A., and
van der Maas, G. J. Physica, 's Grav., 10, 419-32
(June, 1943).—The use of the linear amplifier has been
examined with special reference to the condition that
the recorded deflection should be proportional to the
number of ions. Formulae are deduced connecting
the number of ions produced by a single particle and
the deflection of the oscillograph. a.j.m
537.562 1903

Townsend’s ionization coefficients for neon, argon,
krypton, and xenon. Krutthof, A. A. Physica,
's Grav.,, 7, 519-40 (June, 1940).—The ionization
coefficient has been determined for Kr and Xe.
For E/p,, < 40 V/cm/mm Hg the ionization decreases
in the order Ne, A, Kr, Xe. The number, y, of
additional electrons liberated per positive ion striking
the cathode depends strongly on the nature of the
cathode, y was determined for A with three different
Cu cathodes. The general form of y shows that it
can be regarded as composed of two parts, one due to
electrons emitted by collisions of positive ions, and the
other due to electrons liberated by the photo-electric
effect of radiation in the extreme ultra-violet. For
high values of E/pOthe former predominates, a.j.m.
537.564 :539.181 1904

The ionization of helium by neutral helium atoms.
Horton, F., and Millest, D. M. Proc. Roy. Soc. A,
185, 381-98 (April 5, 1946).—Apparatus and experi-
ments are described for investigating ionization in He
by collisions between quasi-stationary atoms (pos-
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537.565

scssing only thermal velocities) and a beam of neutral
He atoms with kinetic energy less than 100eV. The
mean value obtained for the activation energy is
49-4 eV, which is considerably smaller than the values
obtained in earlier investigations [Abstr. 3799 (1936),
835 (1935), 3147 (1933)]. The latter are discussed and
compared with the present value. lonization begins
when the kinetic energy of the bombarding atoms is
about twice as great as the minimum Kkinetic energy
which electrons must have in order to ionize He.

537.565 :537.222.5 = 4 see Abstr. 1888

537.568 :541.124.7 1905

Metastable ions formed by electron impact in hydro-
carbon gases. Hii'ple,J. A., Fox, R. E., and Condon,
E. U. Phys. Rev., 69, 347-56 (April 1and 15, 1946).—
The non-integral masses appearing in the mass spectra
of various hydrocarbons may be explained by spon-
taneous dissociation ofsome of the ions after accelera-
tion. By means of an energy filter, an energy analysis
of the non-integral masses in «-butane, butadiene,
and ethane has been made and the values obtained
agree with those predicted on the basis that they arise
from metastable ions. Variation of the pressure and
electrode potentials confirms that the dissociation is
spontaneous. The formation of metastable ions
appears to be a general occurrence in the ionization
and dissociation of hydrocarbons and is shown here
to occur in ethane, propane, 1,3-butadiene, butene-1,
m-butene-2, isobutylcne, normal butane, iso-butane,
pentene-2, normal pentane, iso-pentane, and methyl-
cyclo-pentane.

537.591 - 1906

On the production of mesotrons by neutral particles.
Gilt, P. S, and Ram, M. Indian J. Phys., 19, 71-4
(June, 1945).—Experiments of the type of Abstr. 2111
(1940) performed at 16 800 ft at Bara Lacha (22.5°N)
show that the production of mesotrons by non-
ionizing cosmic rays does not become noticeable at
these heights in intermediate latitudes as it does around
the latitude of Chicago, i.e. the mesotron producing
layer in the atmosphere is at greater height in the
equatorial regions.

537.591 : 537.123 see Abstr. 1887

537.591 : 621.318.57 = 4 1907

Counting and selection of cosmic rays. Maze, R.
Ann. Phys., Paris, 15, 59-142 (Jan.-March, 1941) In
French.— [Abstr. 1603 B (1946)].

537.591.15 1908

Cascade showers and mesotron-produced secondaries
in lead. Nassar, S., and Hazen, W. E ., Phys. Rev.,
69, 298-305 (April 1 and 15, 1946).—The cloud cham-
ber used for the observations contained four Pb
plates and was placed in an 1 100-gauss magnetic
field. In the case of showers, comparison with theory
was made in terms of: (a) the average shower curve
for 11 showers with initiating energies of about
200 eMV; (b) the energy distribution near the shower
maximum of 17 showers; (c) the ratio of height to
area of the shower curve of 44 showers; and (d) the
fluctuation in number of particles in the showers
of (a). The theory agrees with experiment for (6)
and (d) but not for (a) and (c). It is likely that errors
arising from known physical approximations in the

538.222

theory account for the discrepancies. In the case of
electron secondaries accompanying mesotrons, a
study was made of the number of electrons with
energy greater than E relative to the number of
mesotrons. For small values of E, the theoretical
values are too large by a factor of 2, but as E increases
the discrepancy becomes smaller.

537.591.15 1909
The origin of large cosmic-ray bursts. Lapp, R. E.
Phys. Rev., 69, 321-37 (April 1 and 15, 1946).—
Integral size-frcqucncy distribution curves for bursts
of >100 particles were obtained, using an ionization
chamber shielded by 1-25, 12 and 35cm of Fe.
These curves can all be represented by an inverse
power law with exponent = 2-0 £+0-2. The transi-
tion curve plotted from these data shows a pronounced
maximum. For 1-25cm of Fe, about 85%, for
12cm, 20%, and for 35cm, 5% of the bursts were
observed to be coincident with extensive showers.
The origin of the bursts not coincident with showers
is discussed. For the analysis of the transition curve
3 different types of bursts are considered: due to
extensive atmospheric showers, produced by narrow
air showers or single high energy electrons, and
produced by mesotrons (knock-on and bremsstrahlung
processes). Data for bursts of >500 particles under
12cm of Pb are compared with data under 35cm
of Fe to determine the dependence of burst frequency
on atomic number; the results agree with production
of these bursts by bremsstrahlung of the mesotron.
Integral size-frequency distribution curves are also
plotted for data obtained during a 5-year period at
Huancayo (3350 m) and at Cheltenham (72 m) for
bursts under 12 cm of Pb. The Cheltenham data are
compared with the theoretical calculations of Christy
and Kusaka [Abstr. 1077 (1941)] for burst production
by mesotrons of spin 0, i and 1; the data fit either the
0 ori curve, but exclude 1. The altitude dependence
under 12 cm of Pb shows that the ratio of frequencies
at Huancayo and Cheltenham is constant for bursts
<2 400 particles, but increases sharply for still larger
bursts. This increase is discussed on the basis that
bursts under thick shields at higher altitudes.may be
caused either by extensive showers or by possible spin
1 mesotrons having so short a mean life that most of
them fail to reach sea level.
537.591.5 1910
Mesotron intensity as a function of altitude. Gill,
P. S. Nature, Lond., 157, 691 (May 25, 1946).—
The results obtained by aeroplane flights up to 35 000 ft
do not lie on an exponential curve, but show a hump
at 550 mb pressure.
538.22: 531.751.1 see Abstr. 1803
538.221 »548.73 see Abstr. 1968

538.221:621.318.22
Modem hard magnetic' materials.

1911
Hoselitz, K.

J. Sci. Instrum., 23, 65-71 (April, 1946).— [Abstr.
1602 B (1946)].
538.222 1912

Further researches on paramagnetic absorption in
iron ammonium alum. Dijkstra, L. J., Gorter,
C. J., and Volger, J. Physica, 's Grav., 10, 337-47
(May, 1943).—The absorption by ferric ammonium
ailum was studied at liquid air temperatures in con-
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538.3

stant parallel and perpendicular fields. The results
agree well with earlier determinations and with the
value for the paramagnetic dispersion of the sub-
stance; the relaxation constants do not agree with
those of Starr [Abstr. 2420 (1941)]. The behaviour
of the magnetic relaxation constant in a parallel or
perpendicular field is still not very clear, but certainly
conflicts with the theory of Kronig and Bouwkamp
[Abstr. 3396 (1938)].
5383 = 4- 1913
Magneto-electric induction. Bouthillon, L. Bull.
Soc. Prang. Elect., 1, 553-76 (Dec., 1941); Disc., 2,
120-40 (March)-, 262-74 (July, 1942); 3, 45-56 (Feb.,
1943) In French—The author considers the magnetic
field of an electric current as being produced by the
displacement of the electric field of the charges
producing the current, and being carried with them,
rather than directly due to the current. The law of
Biot and Savart is then replaced by a law of local
action depending solely on the electric induction and
the speed at which the field is displaced. Considering
this as the analogue of the electric force produced by
electromagnetic induction, the author introduces the
idea of a magneto-electric induction. He claims that
if this idea be applied to a variable electric field, one
can account for those phenomena which led'Maxwell
to introduce the displacement current. This procedure
is considered to be a more satisfactory way of arriving

at Maxwell’s equations. v.c. a. f.
538.312 = 4 1914
On the magnetic energy of magnets. Brylinsky,

E. Bull. Soc. Frang. Elect., 2, 298-314 (Aug., 1942)
In French—The mutual magnetic energy of a
permanent magnet and an electric current is derived
from considerations of the hysteresis cycle, i.e. from
the macroscopic properties of ferro-magnetic materials
without necessarily attributing these to particular
current elements. v.c.a.f.

538.56:621.396.611.4 = 3 1915

Electromagnetic similarity laws and their application
to cavity resonators. Konig, H. Hochfrequenztech.
u. Elektroakust., 58, 174-80 (Dec., 1941) In German.—
[Abstr. 1659 B (1946)].

538.566 :621.396.1 = 3 1916
Propagation of a surface wave over curved and
stratified ground. G rosskopf, J. Hochfrequenztech.

u. Elektroakust., 58, 163-71 (Dec., 1941) In German.—
[Abstr. 1653 B (1946)].

538.691 1917

The theory of the 180° magnetic focussing type of
beta ray spectrometer. Saha, A. K. Indian J. Phys.,
19, 97-119 (June, 1945).—A rigorous mathematical
theory has been worked out and an expression for the
transmission factor as a function of the magnetic
field and the electron momentum obtained. The
transmission factor of the spectrometer of Lawson
and Tyler [Abstr. 732 (1940)] has been completely
calculated numerically in order to compare this theory
with an earlier approximation.

. ATOMS 539

1918
Gombas, P. Nature, Lond., 157,
1946).—The modified expression

RADIOACTIVITY . MOLECULES

539.11
Theory of metals.
668-9 (May 18,
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539.152.1

derived in Abstr. 1149 (1944) for the potential of a
positive ion in a metal has been applied to the calcula-
tion of the interaction energy of the electron-gas with
the ions. Theoretical values are quoted for the
elementary sphere radius, the lattice energy, the
sublimation energy, the work function and the com-
pressibility of 4 alkali metals, which agree well with
experiment.
539.13:535.338.4 1919
On the electronic structure of the nitrogen molecule.
Herzberg, G. Phys. Rev., 69, 362-5 (April 1and 15,
1946).—It is shown that the Lyman-Birge-Hopfield
bands of nitrogen represent a forbidden 1IL —12 i*+
transition. A considerable difficulty in the interpreta-
tion of the electronic states of N2 by electron con-
figurations is thus removed. A revised electronic
energy level diagram of N 2is given.

539.13/.15 1920
Classical models and many-electron atoms. Cook,
M. A. J. Chem. Phys., 14, 62-6 (Feb., 1946).—

Based on classical models including the interpretation
of the de Broglie wave as an electro-magnetic
“atmosphere” which controls the orbit and the
“action” of the classical electron, and postulating that
the “atmosphere” of the electron suffers a permanent
change only when the electron undergoes a change
in its quantum state, an equation is derived for the He
ground state Ao-electronic sequence which agrees
substantially with experiment. This view leads to
the conclusion, moreover, that the binding energy in
molecules formed without electronic transitions is
caused entirely by a decrease in the average potential
energy, the average kinetic energy of the molecule
remaining the same as in the constituent atoms. This
conclusion has been verified in the systems H2 and
H2+ [see Abstr. 224 (1946)]. Introducing the
additional assumption that the resonance contribution
to the total energy of a state, arising from an
“adiabatic” orbital distortion, is proportional to the
orbital frequency, equations are derived expressing
the term values of a number of states of 2-, 3- aftd
4-electron atoms. The methods appear to apply
quite generally.
539.133 : 541.57 1921
A note on bond lengths and ionization potentials in
carbonyl compounds. Walsh, A. D. Trans. Faraday
Soc., 42, 56-62 (Jan.-Feb., 1946).—It is shown that
the CO bond length in carbonyl compounds decreases
as the ionization potential of the non-bonding pn
electrons on the oxygen atom rises. Rise of the
ionization potential means decreased polar character.
The relation forms a useful check on published values
of carbonyl interatomic distances. The structures of
a number of molecules are discussed and several
predictions of bond distances made. It becomes
possible to interpret the structure of carbon dioxide
without recourse to the Pauling theory of resonance
hybrids, viz., simply in terms of carbon-oxygen double
bonds of low polarity. Some of the arguments given
in favour of carbon monoxide containing a triple
bond are not necessarily valid.

539.133 : 541.57 see Abstr. 1958

539.152.1 1922
On the heavy-electron pair theory in the limit of
strong coupling. Blatt, J. M. Phys. Rev., 69v



539.152.1

285-97 (April 1 and 15, 1946).—The pair theory of
Marshak and Wcisskopf [Abstr. 665 (1941)] was
investigated assuming strong coupling. The strong
coupling criterion is A —(Nf/ft) > 5where/=coupling
constant, fi = heavy electron mass, N = J tI2(x)dix,
U(x) —source function of the nucleon. N — 1/mi3,
where a = sourceradius (all in units where h —c = 1).
With this condition, the magnetic moment turns out
to be of order A~x and of magnitude too small to
account for the observed anomalies. The leading
term in the potential ofthe force between two nucleons
(for rAB > 2d) is independent of the spin orientations,
of the coupling constants, and of the type of coupling
(as long as no derivatives of the heavy-electron field
quantities occur in the coupling term). This potential
is identical with the one calculated by Jauch and
Houriet [Abstr. 2894 (1942)]. The next term in the
potential is of order A~3 It corresponds to a
superposition of a (2/cSjj) term, a tensor force term,
and an ordinary force. Being of order A~3it is too
small, however, to fit the experimental results.

539.152.1 1923

Distribution of energy levels for the liquid-drop
nuclear model. Auluck, F. C., and Kothari, D. S.
Nature, Lond., 157, 662 (May 18, 1946).

539.153 = 3 1924

Calculation of the energy of the (4s, 5s)-triplct-A
state of the Ca atom. Péter, G. Z. Phys., 119
(Nos. 11-12) 713-16 (1942) In German.—The eigen-
function and the energy are calculated with the aid
of the method of Gombés [Abstr. 1149 (1944)].
The polarization of the core of the atom and the
exchange interaction of the valence electrons with the
core electrons are not taken into account. The
calculated value of 13-38 eV is in good agreement
with the empirical (14-00 eV). Empirical or semi-
empirical constants are not used. it. g. s.

539.16.08 :771.531.1-834 1925

A new photographic emulsion for the detection of
fast cliarged particles. Powell, C. F., Occhialini,
G.P. S, Livesey,D. L., and Chilton, |.. V. /. Sci.
Instrum., 23, 102-6 (May, 1946).—The new emulsion
has about eight times the normal quantity of silver
halide for a given amount of gelatine and has greatly
improved properties over the ordinary “half-tone-’
emulsion. Characteristic photomicrographs are
reproduced of the tracks of a-particles and protons,
and it is shown that the “energy resolution” given by
the method is much greater than that previously
attained. Various chemical methods of improving
the discrimination between the tracks of different
types of particle are described. The improved
visibility of the tracks and the absence of background
allows a new approach to be made to the technical
problems of («) searching for rare events, (b) counting
and measuring large numbers of tracks, and (c) load-
ing emulsions with other atoms for specific experi-
ments. The objections of some experimenters to the
method would appear to have been overcome and this
should lead to its widespread adoption for work in
nuclear physics.

539.165.2 1926
Experimental test of beta-ray theory for the positron
emitters Na22, V48, Mn52, Co58. Good, W. M.,

539.167.3

Peaslee, D., and Deutsch, M. Phys. Rev., 69,
313-20 (April 1and 15,1946).—The positron branching
ratio A+/(AC+ A+) has been measured by a coin-
cidence counting method for four isotopes in which
radioactive decay involves competition between
positron /S-ravs and orbital electron capture. The
results arc ,,Na22:1-00 + 0-05, ,V48:0-58 +0-04,
26Mn3:0-35 + 0-02, 2/C03:0-145 + 0-005. It
is shown that these values, as well as the observed
shapes of the /3-ray spectra, and the observed lifetimes
are in agreement with predictions of the /3-ray theory
for nuclear angular momentum changes Al = 0 or
A/ = + 1. The type of interaction remains un-
certain, as does the parity change, except that the scalar
interaction gives consistent results if one assumes the
parity change in every case except M n52.

539.167.3 1927
Radioactivity induced by neutrons and deutcrons in
ruthenium'. Bohr, E., ana Hole, N. Ark. Mat.

Astr. Fys., 32 A (No. 4) Paper 15, 8 pp. (1946).—
Bombardment of Ru with neutrons gave rise to a
20 hr activity, which, however, was due to an im-
purity, probably Ir or Pt. Bombardment with
deuterons and slow neutrons, followed by distillation
of the Ru, revealed three activities, viz., 4-4 hr,
37 hr and 41 days. Irradiation with fast Li neutrons
gave an activity of short period which was not further
investigated. The reactions involved are

4-4h
Rul¥+ n—hv+ Ruld ye~+ hv
37h
+ RullB -N Pdi1®B + e~
41d

Rul102'+ n -4- hv -1- RulB ->m RulB + e~ + hv

The upper limits of the /3-spectrum for Ru103 Rul®
and Rhi13 are 0-75 + 0-07, 1-3 + 0-1, and 0-78 *
0-07 eMV, respectively, and the energy of the y-rays

for Rul®@ and Rul® are 0-4 £+0-5 and 0-7 *
0-07 eMV, respectively. a.j.m.
539.167.3 1928

Neutron-induced activities in caesium. Slatis, H.

Ark. Mat. Astr. Fys., 32 A (No. 4) Paper 16, 12 pp.
(1946).—When j5Cs133 was irradiated with slow
neutrons three active nuclei were produced with half-
life periods 3-15 #0-2 hr, 5-92 * 0-2 days and
more than 254 days, respectively. The 5-92 day
activity is probably due to the -/-emitting !4Xel33
Absorptibn experiments in Al show that electrons
with an upper energy limit of 1+£0-2 eMV are
emitted in the case of the 254 day nucleus, and of
2-4 + 0-5eMV in the case of the 3-15 hr nucleus.
In each case the energy of the emitted y-radiation is
about 0-7 eMV. The half-life of ,CP8is 37-0 *
1e5 min. a.J M

539.167.3 1929

Disintegration schemes of radioactive substances IX.
Mn52 and V48. Peacock, W. C., and Deutsch, M.
Phys. Rev., 69, 306-13 (April 1 and 15, 1946).—
Mn32 decays with the emission of positrons of maxi-
mum energy 0-582 + 0-015 eMYV, followed by three
y-rays in cascade, of energies 0-734 + 0-015 eMV,
0-940 + 0-02eMV, and 1-46 £+ 0-03 eMV, re-
spectively. These energies are the multiples 3, 4
and 6 of 0-240eMV, within-experimental error.
The orbital electron capture by Mn32 leads to the
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same excited state of Cr52 as the positron emission
with which it competes. The positrons of V'8 are
emitted with a maximum energy of 0-716 *
0-015eMV, with successive emission of two y-rays
of 1-33 + 0-03 eMV and 0-980 + 0-02 eMV energy.
These energies are in the ratio 4 : 3. The disintegra-
tion schemes give the mass differences: MnS! — Gr52=
5-10 + 0-15x10-3a.m.u. and V48- Ti48 =4-37 +
0-12x 10-3 a.m.u. Some evidence is also presented
concerning the disintegration of V52 and of Sc48
It is shown that /3-ray theory explains consistently
the lifetimes, the shapes of the positron spectra and
the ratio of electron capture to positron emission if
one assumes tensor interaction, angular momentum
change A/ —0 or A/ = = 1 (not 0—0) without
parity change in the case of Mn52 and with parity
change in the case of V48.

539.167.3 1930

Radioactive element 94 from deuterons on uranium.
Search for spontaneous fission in 94239. Seaborg,
G. T., McMillan, E. M., Kennedy, J. W., and
Wahi., A. C. Phys. Rev., 69, 366-8 (April 1 and 15,
1946).—Notes withheld from publication since 1941.

539.167.3 : 539.185.7/.9 see Abstr. 1938

539.172 = 3 1931
Energies and masses of the uranium fragments on
irradiation chiefly with thermal neutrons. Jentschke,
W., and Frankl, F. Z. Phys., 119 (Nos. 11-12)
696-712 (1942) In German.—The simultaneous
measurement of the energy of the two nuclear frag-
ments obtained from a thin uranium foil bombarded
chiefly with thermal neutrons is described. The
kinetic energy of the two fragments together amounts
on the average to 150 eMV. The heavier fragments
had a mass between 127 and 162, the lighter fragments
between 109 and 74. Fission into two equally heavy
fragments does not occur. On the average, the
greater the difference between the masses of the

nuclear fragments, the lower the kinetic energy.
h.g.s.

539.172.3 1932
On the inelastic photodisshciation of the deuteron.
Jauch, J. M. Phys. Rev., 69, 275-85 (April 1 and 15,
1946).— There exists the possibility of directly verifying
the theoretical prediction of the existence of excited
states of the nucleons at about 45eMV above the
ground stale by an inelastic photo-electric dissociation
process of the deuteron with y-rays of energies larger
than the excitation energy of these states. The cross
section cr' for such processes is calculated in terms of
the elastic cross section a by using the simplest form
of the strong coupling theory. The quantity o'/cr has
a maximum at about 87 eMV where it reaches the
approximate value of 0-07. These processes should
be experimentally detectable and would furnish
valuable information about the properties of nuclei.

539.172.4 1933

Atomic energy from U238. Turner, L. A. Phys.
Rev., 69, 366 (April 1 and 15, 1946).—This note
(publication delayed from 1940) predicts that the
long-lived ~-descendants of TJ239, formed by capture
of neutrons by U 238 can be used for fission by thermal
neutrons.

539.181 : 537.564 see Abstr. 1904

539.31

539.185 1934
Neutron scattering in ortho- and parahydrogen and
the range of nuclear forces. Wu, C. S., Rainwater,
L. J.,, Havens, W. W., Jr., ana Dunning, J. R.
Phys. Rev., 69, 236-7 (March 1 and 15, 1946).—
Commenting on the results of Alvarez and Pitzer
[Phys. Rev., 55, 596 (1939); 58, 1003 (1940)] on the
scattering cross section of neutrons for para- and
orthohydrogcen(5¢2 x 10_24cm2and 100X 10_24cm2),
it is pointed out that these are not in agreement with
calculations assuming the range of nuclear forces to
be 2+8 x 10~13cm and the scattering cross section by
free protons to be 21 x 10-24cm2 It is suggested
that at such low temperatures the walls of the con-
tainer may have acted as a catalyst converting the
ortho- to parahydrogen. W. E. D.
539.185 1935
A reproducible neutron standard. Gamertsfelder,
G. R., and Goldhaber, M. Phys. Rev., 69, 368-9
(April 1 and 15, 1946.)—Consists of a cylindrical Be
block with.a hole for the insertion of a Ra source.
The neutrons are produced by the nuclear photo effect
at the rate of 62 + 7 neutrons/mcurie Ra/sec.
539.185 1936
Resonance scattering of fast neutrons. G rahame,
D. C. Phys. Rev., 69, 369-70 (April 1and 15, 1946).—
Certain phenomena of the scattering of fast neutrons
are inadequately explained by current theories, and a
new hypothesis is proposed, which would allow
inelastic scattering with small energy loss. The
incident neutron interacts at first with only a small
portion of the nucleus and may be re-emitted soon
after with nearly all its original energy, which has not
yet been shared with any large number of particles.

539.185.08 1937
Determination of absolute neutron intensities.
O’Neal, R. D., and Scharff-Goldhaber, G.
Phys. Rev., 69, 368 (April 1 and 15, 1946).—The
procedure consists of 2 steps: (a) Determination of
the ratio R of the number of neutrons activating a
M nS04 solution with and without the presence of an
absorber (consisting of finely powdered manganese).
(b) Determination of the number of neutrons (Na)
captured by the absorber per unit time.
539.185.7/.9 : 539.167.3 1938
On the activities caused by n-y processes and the
absorption coefficient for thermal neutrons. Groen-
duk, H., and de Vries, H. Physica, s Grav., 10,
380-90 (June, 1943).—Absolute values are given for
the activities due to both thermal and resonance
neutrons in a well defined arrangement. The results
may easily be converted for other arrangements.
From the activations by thermal neutrons the absorp-
tion coefficients for these neutrons are calculated for
the following nuclei: Aul9, Agl07, Agl09, Cu63
Cu«b Al27, Zn?8 Br79 and 1127.

ELASTICITY . STRENGTH . RHEOLOGY S39.3/.8

5&.31 1939

The elasticity of a network of long-chain molecules.
IIl. Treloar, L. R. G. Trans. Faraday Soc., 42,
83-94 (Jan.-Feb., 1946).—The accurate functions
representing the distribution of length of long-chain
molecules are introduced into the Flory-Rehner
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539.31

model, by means of which the mechanical properties
of a network of such molecules, corresponding to a
vulcanized rubber, may be_galculated. Stress-strain
curves arc obtained for (<f simple elongation and
(b) 2-dimensional extension, using chain lengths
corresponding to polyisoprene rubbers of molecular
weight (M) between junction points of the network
of 1200 and 4 800 respectively. These curves show
all the essential features of the corresponding experi-
mental curves for natural rubber, right up to the
breaking point, though the extensibility of the real
rubber is significantly less than the theoretical. They
show also that the stress for a.given small or.modcrate
deformation is inversely proportional to M, whilst
the range of extensibility is directly proportional
to M1.

539.31 :537.228.1 : 548.0 = 3 see Abstr. 1962

539.31 : 541.68 1940

Elastic loss and relaxation times in cross-linked
polymers. Kirkwood, J. G. J. Chem. Phys., 14,
51-6 (Feb., 1946).—The outlines of a theory of elastic
loss in cross-linked polymers are developed on the
basis of the ideas underlying the theory of dielectric
loss of Fuoss and Kirkwood [Abstr. 1267 (1941)]
and the 3-dimensional network model of rubber
stmcture proposed by James and Guth [Abstr. 257
(1944)]. The relaxation time distribution function
for elastic loss is given in the approximation of free
internal rotation of chain segments of the net. The
influence of intermolecular hindering torques and
network restraints on the relaxation time spectrum is
discussed, but explicit calculations are postponed for
a later report.

539.374 1941

A new approach to the theory of relaxing polymeric
media. Green, M. S., and Tobolskv, A. V. J. Chem.
Phys., 14, 80-92 (Feb., 1946).—A molecular theory
is presented which gives an expression for the stress in
terms of the strain history. At any given time the
strain history produces a distribution in internal
strains which for mechanical properties can be
characterized by a limited number of internal strain
parameters. The second law of thermodynamics is
used to define dissipation of energy' at constant tem-

541.126

perature and explicit expressions for dissipation of
energy for any strain history are obtained. Inasmuch
as relaxation during straining causes an essential
reorganization of structure which is in fact the cause
of dissipation, the Kkinetic theory of elasticity is
extended to non-isotropic polymeric networks.
A tensor expression for the stress-strain-time relations
is thereby developed.

539.374 :541.68 1942
Stress-time-temperature relations in  polysullide
rubbers. Stern, M. D., and Tobolsky, A. V.

J. Chem. Phys., 14, 93-100 (Feb., 1946).—Poly-
sulphide rubbers of various internal structures have
been investigated by measurements of continuous and
intermittent relaxation of stress and by creep under
constant load at temperatures between 35°cand 120°c.
Continuous stress relaxation measurements indicate
that these rubbers approximately obey the simple
Maxwellian law of relaxation of stress, which indi-
cates that one definite type of bond in the network
structure is responsible for stress decay. The activa-
tion energy for the relaxation process in each of the
polysulphide rubbers is nearly the same, indicating
that the same type of bond is responsible for the
relaxation behaviour of all the polysulphides investi-
gated. In contrast to the hydrocarbon rubbers,
oxygen is not the cause of high temperature relaxation
in polysulphide rubbers, nor does heating in air at
moderate temperatures for times comparable to the
relaxation time produce changes in physical properties
as determined by modulus or by appearance of the
samples. Several possibilities regarding the mechanism
of the relaxation process and the type of bond involved
are considered in the light of the experimental results.

539.4.019.1 1943

Effect of duration of loading on the strength of glass.
Gurney, C. Nature, Loud., 157, 662 (May 18,
1946).— [See Abstr. 579 (1946)].

539.434 :620.172.22 : 669.14 1944

A comparison of some carbon steels on the basis of
various creep limits. Johnson, A. E., and Tapsell,
H. J. Proc. Instn Mech. Engrs, Land., 153 (War
Emerg. Issue No. 6) 169-79 (1945).— [Abstr. 1723 B
(1946)].

PHYSICAL CHEMISTRY %41

REACTION KINETICS 541.121/.128

541.124 : 542.943 1945
The oxidation of liquid hydrocarbons. 1. The chain
formation of hydroperoxides and their decomposition.
George, P., Rideal, E. K., and Robertson, A.
Proc. Roy. Soc. A, 185, 288-309 (March 14, 1946).
541.124 : 542.943 1946
The oxidation ofliquid hydrocarbons. 11. The cncrgy-
chain mechanism for the thermal oxidation of tetralin.
George, P., and Robertson, A. Proc. Roy. Soc. A,
185, 309-36 (March 14, 1946).
541.124 : 542.943 1947
The oxidation of liquid hydrocarbons. 1l1l. The
oxidation of tetralin in the presence of benzoyl peroxide
as a free radical chain reaction George, P. Proc.
Roy. Soc. A, 185, 337-51 (March 14, 1946).

541.124.7 :537.568 see Abstr. 1905

541.126 1948

The mechanism of the hydrogen-oxygen reaction.
I. The third explosion limit. Il. The reaction occurring
between the second and third explosion limits. [ll. The
influence of salts. Willbourn, A. H., and Htnshel-
wood, C. N. Proc. Roy. Soc. A, 185, 353-80
(April 5, 1946).—The influence on the third limit of
(a) hydrogen-oxygen proportions, (b) additions
Nj, C02and steam were examined, the measurements
being made mainly at 586°c in a silica vessel coated
with KC1, which controls the reaction chains. The
results agree qualitatively, with the theory that the
third limit depends upon the branching of reaction
chains. An expression is derived for the rate of
formation of water in the steady state and this leads
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541.126.2

lo a satisfactory description of the third limit. In Il
experiments are described on the rate of'reaction
between H2 and 0 2 at pressures lying between the
second and third explosion limits. The equation for
the rate of combination of H2and 0 2is factorized by
considering first the condition for the third explosion
limit. This allows the determination of most of the
constants. W ith the help of these results the rate
expression is tested and the form of the function
describing the initial reaction is examined. It iscon-
cluded that the chains are probably initiated by the
dissociation of H2:H2+ M = 2H. In |IIl the
influence of KC1, KI, CsCl, Cs, I, etc.,, on the ex-
plosion limits and on the rate of the reaction occurring
between the second and third limits is examined.
lodides differ greatly from the other halides. The
effect of the salts is probably due to specific chemical
interactions. 1.s. 0.

541.126.2 1949

Initial stages of the explosion of nitroglycerine.
Vines, R. G., and Mulcahy, M. F. R. Nature,
Loud., 157, 626 {May 11, 1946).—The detonation of
a thin layer of nitroglycerine confined between a glass
and a' brass sheet was photographed on a rotating
drunTcamcra. Two distinct stages in the spread ofthe
explosion could be detected, corresponding to
velocities of propagation of 400 and 2 000 m/sec
respectively. W ith a thick layer an initial very fast
(5 000 m/sec) process was also apparent.

ELECTROCHEMISTRY 541.13

541.133:537.312.5 1950
Electronic processes in liquid dielectric media.
Properties of metal-ammonia solutions. Ogg, R. A.,

Jr. J. Amer, Client. Soc., 68, 155 {Jan., 1946).—
Extremely dilute liquid N H 3solutions of metallic Na
show a marked increase in electrical conductivity
upon irradiation with visible light. This effect was
observed in the temperature range —35 to —75°c.
The quantum efficiency of this photo-conductivity is
an inverse function ofthe concentration ofthe solution
and thus with reasonable light intensities, the effect is
experimentally observable only at low concentrations
of the order of 10~3n. Dilatometric measurements
at —35°c, in which metallic Na was extracted from
solutions of about 3x 10_3m indicated a volume
change of approximately 700 cnri/molc of solute.
The quantum mechanical considerations lead to the
conclusions, (a) that the ground state of the system
isan “S” state of total energy —4 800 cal/mole in a
cavity of radius 7-6 x 10-8 cm; (b) all other states
are unstable; (c) photo-conductivity follows a transi-
tion from the ground state to the lowest “P” state;
and {d) two electrons trapped in the same cavity are
appreciably stable with respect to either two electrons,
in separate cavities or one trapped and one con-
ducting electron. The absorption spectrum and
magnetic susceptibility of metal ammonia solutions
are in at least qualitative agreement with these
calculations. [See Abstr. 1894 (1946)]. w. r. a.
541.134 1951

Reproducibility of the lead electrode and the electro-
motive force of the lead stick-lead amalgam cell at
0° to 60°C. Bates, R. G., Edelstein, M., and

541.182.6

Acree, S. F. J. Res. Nat. Bur. Stand., Wash., 36,
159-70 {Feb., 1946).—The potentials of 4 types of
solid Pb electrodes with respect to saturated Pb
amalgam were obtained. Although Pb anneals
spontaneously, the surface condition has a profound
effect upon the electromotive force. Untreated Pb
sticks were, in general, positive to Pb the surface of
which had been rendered strain-free. When etched
in a mixture of nitric acid and Pb nitrate, these sticks
soon reached the same potential. Removal of air
from the solutions improved the agreement among
the electrodes. The difference of potential between
stick lead and 8% Pb amalgam at intervals of 5° from
0° to 60°c is given by the equation E = 0-005347 4-
0-0000201/, where E is the electromotive force in
international volts and t is in degrees centigrade.
Thermodynamic constants were computed from the
temperature coefficient of electromotive force.

PHOTOCHEMISTRY 541.14

541.141.1 1952

The quantum yield in the photo-reaction between
methyl iodide and nitric oxide. lredale, T., and
McCartney, E. R. J. Amer. Chetn, Soc., 68, 144-5
{Jan., 1946).—When the nitric oxide pressure is above
50 mm the quantum yield reaches a value between
0-9 and 1-2. This degree of accuracy of the experi-
mental results permits the adoption of the inter-
pretation of the reaction as CH3 — CH34- |,
CH3+ NO -> CHjNO, |+ I->12  The back
reactions, CH34- 12-> CH3l + |, and CH3+ |->
CH3, begin to lower the quantum yield only when
the nitric oxide pressure is low.. The iodine formed
was frozen out and titrated with approximately
0-005n thiosulphate. The CH3NO or its decomposi-
tion product was not identifiable. W. r.a.

541.141.7 :535.343.4 see Abstr. 1860
541.148 : 541.183.55 see Abstr. 1955

COLLOIDS ADSORPTION 541.18

541.18 :532.582.7 see Abstr. 1815
541.182.2.053.: 532.529 see Abstr. 1814
541.182.6 1953
Theory of the stability of lyophobic colloids. Ver-
wey, E. J. W. Philips Res. Rep., 1, 33M9 {Oct.,
1945).—The forces acting between colloidal particles
are assumed to be due to a superposition of an
attractive potential caused by van der Waals-London
forces, and a double layer interaction potential
caused by the interpenetration of the diffuse charges
ofthe electrical double layers surrounding the particles
in the liquid. It is assumed that the double layer
potential is independent of the electrolyte con-
centration and that it remains constant when two
particles meet. A general expression for the free
energy of a double layer or a double layer system is
derived, and from this an expression for the interaction
potential VR can be obtained. The result of the
double layer interaction is always a repulsion. In
combination with the van der Waals-London
attractive potential VA this leads to total potential
curves of two types: {a) curves showing a maximum
corresponding to positive values of VR 4- VA, and



541.183

(b) curves for which VR + VA is everywhere negative.

The former type would correspond roughly to stable
sols or suspensions. The theory gives a quantitative
explanation of the Schulze-Hardy rule, and shows that
under certain conditions the flocculation values of
monovalent, divalent and trivalent ions will be as
1:(i)6:(i)6- The value found for the van der
W aals-London constant agrees well with the value
predicted by quantum theory.

541.183 1954
The equilibrium spreading pressure of oleic acid and
of ethyl sebacate on concentrated salt solutions.
Donnison, J. A., and Heymann, E. Trans. Faraday
Soc., 42, 1-5 {Jan.-Feb., 1946).—In all cases,' except
that of potassium fluoride, salts increase the equi-
librium spreading pressure with increasing activity,
giving an approximately linear relation in the order
of decreasing energy of hydration, viz.:
Li < Na< K < Rb,and F < Cl < Br< | < CNS.
However, in the case of ethyl sebacate, the behaviour
of the cations is irregular. The results are discussed
visualizing two effects: (a) an increase of the attrac-
tion between the organic molecules and the substrate;
(6) an increase of the repulsive terms in the system
of forces between the molecules of the film. Both
effects are due to the presence of ions in the “film
phase” and will increase with decreasing energy of
hydration of the ions.

541.183.55 : 541.148 1955

Photo-adsorption effects in the system pigment-fluid
phase. Hedvall, J. A., and Nord, S. Ark. Kemi
Min. Geol.,, 17 A (No. 3) Paper 11, 11 pp. (1943).—
Measurements are reported of the adsorption of
phthalcins by suspensions of red and black HgS
and by CdS wunder irradiation and in darkness.
Results indicate that the diminution of concentration
in the suspensions exposed to light is due to a photo-
adsorption effect. The black HgS shows similar
adsorption capacity in light or darkness, but the red
HgS adsorbs up to 6 times as much phenolphthalein
in light as in darkness. This difference must be con-
nected with the electronic structure of the two forms.
The change in surface activity through addition or
removal of an excess of one of the components is
evident in the HgS and in CdS. The possibility of
an analogy between the Becquercl or photo-voltaic

effect and the photo-adsorption effect is discussed.
N. M. B.
541.185 :778.31 1956
Light-field  ultramicrophotograpliy =~ of lyogels.

Hauser, E. A., and LeBeau, D. S. J. Amer. Chem.
Soc., 68, 153-4 (Jan., 1946). See also Industr. and
Engng Chem., 38, 335-8 (March, 1946).—A number
of colour photographs have been made of lyogels
using Kodachrome A film. The absence of any grain
in the developed film permits of considerable enlarge-
ment. Enlargements have been made on regular
printing paper using the Kodachrome picture as
negative, and the resulting positive is termed the
“light-field ultramicrograph” since it is really a
reversed ultramicroscopic effect. This technique
enables a satisfactory print to be obtained from the
colour slide wherever a specific colour is not the
predominant factor in the study of the preparation.

545.82

A similar result can be obtained without using
Kodachrome if the dark-field negative is exposed to
a film and the resulting positive used for making the

prints. w. r. a.
CHEMICAL STRUCTURE 541.2/.6

541.5 1957

The electronic theory of valency. Anantha-

krishnan, S. V. Curr. Sci., 15, 33-5 (Feb., 1946).—
Proceedings of a symposium at the Annual Meeting
of the Indian Academy of Sciences, at Udaipur,
Dec., 1945.

541.57 : 536.413 : 536.763/.764 :
584.73 see Abstr. 1967

541.57 : 539.133 1958

Molecular constants and chemical theories. V. Some
remarks on physical constants aiid theories of higher
valenccT states. Samuel, R. J. Chem. Phys., 13,
572-84 (Dec., 1945).—Replies to criticism [see Abstr.
2512 (1945)] of the author’s earlier papers [see Abstr.
2514 (1945)].

541.57 : 539.133 see Abstr. 1921

541.612 -1959

The statistical length of long-chain molecules.
Treloar, L. R. G. Trans. Faraday Soc., 42, 77-82
(Jan.-Feb., 1946).—A "formula is derived for the

complete function representing the probability of a
given distance between the ends of a chain of uni-
versally jointed equal links. The formula is computed
for chains of 25 and 100 links. The distribution
functions derived from this formula are compared with
those previously worked out by an independentmethod
for polyisoprene and paraffin chains. It is shown that
the polyisoprene chain is statistically equivalent to a
randomly-jointed chain of length corresponding to
1-42 links per isoprene unit.

541.68 : 539.31 see Abstr. 1940
541.68 : 539.374 see Abstr. 1942

CHEMICAL PROCESSES 542
542.943 : 541.124 see Abstr. 1945-1947

CHEMICAL ANALYSIS 543/545

545.8 1960
Quantitative analysis by the variation of the specific

activity of an added radioactive isotope. Sue, P.

Nature, Lond., 157, 622 (May 11, 1946).

545.81 : 531.717 see Abstr. 1802

545.82 : 535.34-15 1961

Recording infra-red analysers for butadiene and
styrene plant streams. Wright, N., and Herscher,
L.W. J. Opt. Soc. Amer.,36,195-202 (April, 1946).—
Optically the instrument consists of a double beam
system employing a single source of radiation, a split
lens or mirror, a sample cell and various filters through
which one or both beams may pass, and two electrically
opposed detectors upon which the beams are focused.
Selectivity of wavelength is provided by the filters and
by detectors having selectively absorbing radiation
receivers. The detectors arc two opposed arms of an
a.c. excited bolometer made of fine nickel wire em-
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548,0

bedded in a selectively absorbing medium. Operation
on plant streams of butadiene-butenc gas mixtures

and
detailed.

548.73

of styrene-ethyl-benzene liquid mixtures is

CRYSTALLOGRAPHY 548

548.0 : 539.31 :537.228.1 = 3 1962
On the piezoelectric AC-eflect of Rochelle salt
[Seignette] dielectrics. Matthias, B. Helv. Phys.

Acta, 16 (No. 2) 99-135 (1943) In Gentian.—A theory
isgiven ofthe anomalous elastic behaviour of Seignette
dielectrics. The apparatus and method of measuring
the pure AE-effect and the damping are described
and the results of some experiments are discussed in

relation to the theory. L.s. G
548.12 = 4 1963

On “ double” crystallographic groups. Opechowski,
W. Physica, ’v Grav., 7, 552-62 (June, 1940) In

French.—The concept of “double group,” introduced
by Bethe [Abstr. 892 (1930)], is defined precisely by
representing the group ofrotationsin terms ofa group
of transformations of two complex variables. The
general theory is applied to tetrahedral and rhombo-
hedral groups, and particularly to the perturbation of
a state of quantum number J by fields with these
symmetries. a. j.c.w.

548.524 : 669.6 = 393 1964

Formation of tin crystals. Brandsma, W. F., and
Stap, M. Physica, 's Grav., 10, 790 4 (Dec., 1943)
In Dutch.—Liquid Sn was allowed to solidify partially
in a cast-iron mould, the remaining liquid being run
off. The crystal formation was studied at various
rates of cooling. Growth takes place by dendrite-
formation in the basal plane, the directions of fastest
growth being the base diagonals. The crystals arc
thus plates perpendicular to the tetragonal axis, but
somewhat imperfect. a.j.c.w.

548.572 1965

Cleavage of calcite. Tolansky, S., and Kham-
savi, A. Nature, Loud., 157, 661-2 (May 18, 1946).—
Optical interference methods were used for the
examination of the cleavage faces. Evidence is found
for some form of coarse mosaic block structure.

548.73 1966

On the crystal structure of phthalimide. 1. Deter-
mination of the space-group. Bagcht, S. N., and
Kasem, M.. A. Indian J. Phys., 19, 93-6 (June,
1945).—The axial ratios, obtained from X-ray studies,
are a:b:c—2-98:1:0-4946. The space group

is CR/t—P2,/h.

548.73 : 536.413 : 536.763/.764 : 541.57 1967
Structure and thermal properties of crystals. V1. The

role of hydrogen bonds in Rochelle salt. Ubbelohde,

A. R., and Woodward, I. Proc. Roy. Soc. A, 185,
448-65 (April 5, 1946).—X-ray measurements of
changes in the lattice spacings of Rochelle salt
between —90°c and 40°c were made, and the thermal
properties were correlated with crystal structure.
Thermal expansion is largest in the direction of the
hydrogen bonds, but this predominance largely
disappears above the upper Curie point. Between
the two Curie points, —20° and 24-5°c, the thermal
expansion is anomalous and there is a hysteresis

213

effect. The thermodynamic changes at the upper
and lower Curie points are discussed on the basis of
the experimental data. X-ray evidence shows that
over the transition range of temperatures measurable
differences can be detected between subcrystalline
domains within a “single” crystal. These differences
reach a maximum in certain directions in the crystal
but are insufficient to cause it to break up into a
powder, with change of phase, at the two Curie points,
so that most of the properties of a single crystal are
retained over the whole range of temperatures. The
onset of anomalous dielectric properties at the lower
Curie point is ascribed to the stretching of short
hydrogen bonds owing to the thermal expansion of

the crystal. This changes the bonds from a polar to
a non-polar character. 1.s.g.
548.73 : 538.221 1968

The structure of cubanitc, CuFe&S and the co-
ordination of ferromagnetic iron. Buerger, M. J.
J. Amcr. Chetn. Soc., 67,2056 (Nov., 1945).—Cubanite,
which is ferromagnetic and orthorhombic, has space
group Pcmn; the cell, containing four molecules, has
a = 6-45, 6 = 11-095 and ¢ —6-221 kX. By using
intensity data from Weissenberg photographs the
structure consists of Cu atoms and one-third of the
S atoms at the equipoint 4c, whilst the Fe atoms and
the rest of the S atoms are in the general position 8.
Approximate parameters have been determined.
The metals are each surrounded by four S atoms in
almost undistorted tetrahedral co-ordination, and
S atoms are surrounded by four metals in tetrahedral
co-ordination. The structure may be regarded as
made up of vertical slices of the wurtzite arrangement
joined to identical but inverted slices by means of the
sharing of one of the edges of each Fe co-ordination
tetrahedron. Thus the Fe atoms are brought together
in pairs across the shared edges, and suggests that the
Fe atoms are linked to one another in pairs as well
as being linked to four S atoms; and this unusual
linking appears to be the cause of the ferromagnetism
of the crystal. w. r.a.

548.73 : 669.65 1969
X-ray studies of binary alloys of tin with transition

metals. Nial, O. Univ. Stockholm Inaug. Diss.,
103 pp. (1945).—The systems studied are Fe-Sn,
Co-Sn, Ni-Sn, Cr-Sn, Mn-Sn, Ru-Sn, Rh-Sn,

Pd-Sn, Ir-Sn and Pt-Sn; and in the case of rhenium
and osmium it is found that these are not perceptibly
soluble in tin. The lattice dimensions are determined
for the various phases in each system and the tem-
perature ranges in which these phases exist are found.
New equilibrium diagrams are set up on the basis of
the results obtained. Structural analogies are dis-
cussed. Fe3Sn, NijSn and Mn3Sn belong to the
Ni3Sn type, DO,,. FeSn and CoSn belong to the
CoSn type B35. IrSn2 and PtSn2 are isomorphous
with CaFj. FeSn2 CoSn2 MnSn2 and RhSn2 are
analogous with CuAL. The data of the phases of the



548.734.2

latter are given in tabular form. There is a compre-
hensive bibliography. L.s. o.
548.734.2 1970

investigation of lattice defects by means of X-rays.
I. Tin. Arlman, J. J., and Kronig, R. Physica,
's Grav., 10, 795-800 (Dec., 1943).—Transmission
Lauc photographs (Cu target) ofa Sn crystal, prepared
as described in Abstr. 1964 (1946), show two diffuse
squares surrounding the central spot. These are
attributed to first and second order diffraction of
wavelengths lying between 0-424 A (K absorption
edge of Sn) and 0-484 A (sudden drop in sensitivity of
film at K absorption edge of Ag) by a defect structure
in which lines of Sn atoms are displaced parallel to
the a axes. Laue photographs with a Mo target

550.341.2

show an’ additional square due to the Mo charac-
teristic radiation. a.j.c.w.

548.735 : 535.421 1971

The construction and use of a “ fly’s eye” for assisting
X-ray structure analysis. Stokes, A. R. Proc. Phys.
Soc., Load.. 58, 306-13 (May, 1946).—The “fly’s eye”
is the name given to a multiple camera for producing
two-dimensional diffraction gratings consisting of
repeated patterns representing projections of crystal
structures. This paper describes the construction of
a fly’s eye using lenses embossed on Perspex; also the
necessary adjustments, the method of photograph-
ing a structure, and the apparatus for viewing the
spectra produced by the two-dimensional gratings
so obtained.

GEOPHYSICS 55

550.312 1972

Gravity over the Hawaiian Archipelago and over the
Madeira area: conclusions about the earth’s crust.
Vening Meinesz, F. A. Proc. Ned. Akad. Wet., 44
(No. 1) 2-12 (1941).—Both regions are volcanic
islands rising from the floor of the ocean. Altogether
32 gravity observations are analysed; in the Hawaii
group 15land and6 submarine; inMadeira, 3 land and
8 submarine. Station elevations range from 3981 m
above to 5430 m below sea level in the former and
from 1530 m above to 4 430 m below in the latter re-
gion. In both, the freeairanomalies overthe ocean are
small; on land, values up to +698 milligals are found.
As there is no geological evidence of subsidence,
isostatic equilibrium is assumed. Isostatic reductions
are calculated on Heiskamen’s assumption for crustal
thicknesses of T — 30 and 80 km, and also on Vening
Meinesz’ (regional) assumption for 5'= 30, R — 58-1,
116-2, 174-3 and 232-4 km. The effect of increasing
the density (d) assumed for the crust front 2-67 to
2-937 and 3-07 is also computed. Results are
tabulated. The smallest anomalies are found for
r=30, R = 232-4, d=2-937 and T= 30, R =
174-3, d — 3-07 though results for T—30, R = 0,
d = 2-61 are only slightly greater. This indicates
that in both regions the crust of the earth is rigid

down to a depth of 25-45 km. b.c. b.
550.312 1973
Gravity over the continental edges. Vening

Meinesz, F. A. Proc. Ned. Akad. Wet., 44 (No. 8)
883-7 (1941).—Regional isostatic reductions have
been made for 26 gravity profiles at right angles to
the edge of the continental shelf. In two cases,
detailed results are given in the form of curves. For
the remainder, only mean values are tabulated for
R = 0, 29-05, 58-1, 116-2, 174-3 and 232-4km
and T —20 and 30 km. The smallest anomalies
are found for R = 50, T = 20and R = 100, T = 30.
Seismic evidence is then considered: it is suggested
that most of the present gravity and seismic data can
be explained by assuming that the granitic layer is
thick only under the continents and ends rather
abruptly near the edge of the continental shelf.
b.c. B
550.341 1974
Features of the travel-time curves of seismic rays.
Bullen, K. E. Mon. Not. R. Astr. Soc., Geophys.

Sitppl., 5 (No. 4) 91-8 (1945).—The characteristics of
seismological travel-time tables are theoretically
derived from specific forms of the variation of the
P- and 5-velocities in the earth’s interior. Use is
made ofthe functions diS/dp and C(r) = d log v/d logr.
(A = angle subtended at the earth’s centre by a ray
of parameter p\ v —velocity at distance r from
centre.) The approximation v = ar6 (a, b, constants)
of the standard formula gives accurate results,
especially for the region between the crustal layers
and the level reached by rays for which A = AP
(agreement with Jeffreys' 1940 tables for P within
about 0-2 sec). a. b.

550.341 1975

Effect of ray curvature upon seismic interpretations.
Stulken, E. J. Geophysics, 10,472-86 (Oct., 1945).—
Neglect of curvature introduces errors dependent
upon the increase of velocity with depth; velocities
from straight path computations are 2% or more too
high. These inaccuracies arc illustrated graphically
for a specific family of velocity functions. The dis-
crepancies caused by using straight line methods for
the determination of depth, dip and offset are dis-

cussed. Dip discrepancies are less than 8 ft/1 000.
A B.

550.341 : 534.011/.012 see Abstr. 1825

550.341.2 1976

Seismic investigations in the Boulder Dam area,
1940-1944, and the influence of reservoir loading on
local earthquake activity. Carder, D. S. Bull
Seism. Soc. Amer., 35, 175-92 (Oct., 1945).—Upward
thrusting of masses of granitic rocks with slumping
and partial upending of intermediary sedimentary and
volcanic rocks has formed some of the ranges and
intermontaine valleys of the Colorado River region
west from Grand Canyon. The Calville basin of
Lake Mead, north of Boulder Dam, has settled on
such faults, which have been quiescent during
Pleistocene and recent times. The weight of the
newly created Lake Mead has depressed the under-
lying crustal blocks by *probably several inches.
The granitic masses on the opposite sides of the faults
have remained relatively stationary. The semi-
mountainous country north of the lake has moved
downwards.  Several hundred small earthquakes
have been located since November 1940 in the fault
south of Calville basin (estimated number in 10
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550.373

years: 6 000). Graphs correlating them with increase
and seasonal fluctuations of the water load in the
period 1935-1944 (from 0 to 36 x 109tons, correspond-
ing to lake elevations 700-1 200 ft), indicate pre-
ponderance of felt shocks for the first peak load in

1936 and for subsequent seasonal increases. a. b.
550.373 1977
Diurnal-variation anomalies at Tucson. Rooney,

W. J. Terr. Magn. Atmos. Elect., 50, 175 84 (Sept.,
1945).—The seasonal changes in diurnal variation at
Tucson for earth-current potential gradient, as
indicated by monthly hodograms, are consistent with
the recognized movement of the current systems in the
ionosphere northwards and southwards with the sun.
Two anomalies are, however, found to exist. Firstly,
a marked increased activity during January; secondly,
a decrease in the eastward component during March.
Corresponding anomalies are found in the daily
variation of the magnetic elements. The winter
anomaly may be associated with a zone of unusually
high conductivity in the ionosphere into which the
current system moves at its southernmost position.
The March anomaly seems more difficult to explain,
but may be due to erratic shifting of the latitude of the

current-centre. v.c. Af
550.384 {551.513 .sec Abstr. 1993
550.384.3 : 550.389 1978

Geomagnetic  secular variations and  surveys.
Fleming, J. A. Proc. Phys. Soc., Loud., 58, 213-47
(May, 1946).—During the war, much attention has
been devoted to the study and analysis of data well
distributed over the earth’s entire surface at more than
10 000 stations. These have resulted, for the first
time, in the preparation of accurate isoporic charts,
that is, charts of equal annual rate of change, for
magnetic declination, inclination and the horizontal,
vertical, eastward, northward and total components
of the field for the four epochs of 1912-5, 1922-5,
1932-5 and 1942-5. The motions of the maximum
and minimum isoporic foci during these four epochs
indicate the complexity of the secular changes and
interpretations.  Isomagnetic charts based upon
surface observations must always be limited, so far as
faithful depiction of the field is concerned. Progress
in instrumentation during the war makes feasible the
early realization of magnetic surveys by airplanes
at several different levels. Some of the potentialities,
possibilities and needs for intense national and
international co-ordination in magnetic surveys by
plane are reviewed.

550.384.4 1979

Persistent solar rotation period of 26-875 days and
solar-diurnal variation in terrestrial magnetism.
Olsen, J. Nature, Loud., 157, 621 (May 11, 1946).—
Measurements made at Godhavn, Greenland, over
a period of 15 years have established that the ampli-
tude of daily variation of terrestrial magnetism varies
(through a range of 1:4) with a period of 26-875
days. The variation persisted through the quiet
summers 1932-36. It practically vanishes in winter
and was not observed at Lovoe, Sweden, nor Huan-
cayo, Peru, indicating that not only a sunlit atmos-
phere but charged particles from the sun are a
necessary factor. The indication is that the corpuscles

551.465

giving rise to the covariation arc controlled from an
inner layer in the sun with a fixed speed of rotation.

550.389 1980

On the mutual consistency of magnetic charts.
Davids, N., and Bernstein, A. Terr. Magn. Atmos.
Elect., 50, 199-214 (Sept., 1945).—It is found that the
curl-test for mutual consistency of magnetic charts,
as proposed and used by Chapman [Abstr. 1980
(1942)], isuseful only to a limited extent in determining
such mutual consistency. The test requires that either
the gradients be measured more accurately than is
possible at present, or that inconsistencies be large
enough, as compared with errors in their observation,

to be detected. V.C. A T.
550.389 : 550.384.3 see Abstr. 1978
550.834 1981

Repeated P-waves in seismic exploration of water
covered areas. Lay, R. L. Geophysics, 10, 467-71
(Oct., 1945).—Discussion of the observations of
special P-waves following the normal P-waves by a
time interval depending on the size of the explosive
charge, varying with its cube root, and therefore
proportional to the radius of a spherical gas bubble
produced by the under-water explosion. Oscillations
of such bubbles cause the abnormal waves which
disturb reflection records. They are prevented by
increasing the charge, i.e. the radius of the bubble,
so that the surface breaks before the contraction
occurs, or by bringing it closer to the surface. At
38 ft at least 1000 Ibs of explosive would be required
to prevent oscillation; thus in deep water the charge

must float at a reasonable depth. a. b.
550.834 1982
Refraction waves reflected from a fault zone.

Robinson, W. B. Geophysics, 10, 535-45 (Oct.,
1945).—Explanation of the many records with
excessive step-out times (30%), yielded by a seismo-

graph project in Webb County, Texas. a. b.
550.93 1983
An estimate of the age of the earth. Holmes, A.

Nature, Lo/td., 157, 680-4 (May 25, 1946).—Calcula-
tions are based on Nier’s measurements of the isotopic
Pb contents of 25 different lead ores [Abstr. 1936
(1941)]. Pb20" is not generated by any radioactive
process, and the contents of Pb206, Pb207 and Pb28
arc expressed relative to Pb20J content. On the
assumption that ores solidify at different times from
a material composed of “primeval lead” (existing
at the origin of the earth) together with the decom-
position products of U, Ac and Th, it is possible to
get an estimate from a pair of ores of the date at
which the primeval lead commenced accumulating
these products. A number of such pairs of ores give
a consistent value for the age of the earth as about
3 000 million years, and the composition of “primeval

lead” in terms of Pb isotopes, U and Th can be

calculated.

551.465:551.526.6 1984
W ater circulation and surface boundaries in the

oceans. Deacon, G. E. R. Quart. J. R. Met. Soc.,
71, 11-24 (Jan.-April, 1945).—Due to prevailing
winds and partly to convectional forces caused by
thermohaline effects water flow is controlled. The
Antarctic Convergence or Oceanic Polar Front and
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551.50

the Subtropical Convergence depend for their position
and formation on deep water circulation. The current
flow at various levels is discussed and charts arc used
to indicate these boundaries. The convergence is
shown by sharp temperature differences, distinctive
fauna of floating animal life and differences of marine
sediment. There is less regularity in the boundaries
in the northern hemisphere due to the distribution of
land and water, r.s.r.

METEOROLOGY 5515

551.50 : [621.311.153.2 + 621.315.1.056] 1985

Discussion on “ weather and electric power systems.”
Forrest, 1. S., Grimmitt, H. W., Drummond, A. J.,
and Poulter, R. M. /. Instil Elect. Engrs, Pt 1, 93,
161-76 (April, 1946).—A summary of 4 introductory
papers followed by a discussion at a joint meeting of
the I.LE.E. and the R. Met. Soc., 18 Oct., 1945.
Statistical data are required by the power engineer
mainly for design of outdoor equipment and for
correlation with load variations. Forecasts are needed
in preparing loading and riiaintenance programmes
and short-range warnings of thunderstorms and frosts
enable the operating engineer to take precautions
against breakdown or to make alternative circuits
available. Wind load conditions and ice storms are
discussed with reference to recent breakdowns
experienced on overhead lines. The sources of British
meteorological data are given and some features ofthe
records of cold spells, rainfall intensity and humidity
are discussed. The apparatus used in radio-sonde
investigations of atmospheric stability is described

and the T<p diagram is explained. J. a.w.
551.508.99:551.576.4 1986
The cloud range meter. Moles, F. J. Gen. Elect.

Rev., 49, 46-8 (April, 1946).—Light pulses are trans-
mitted from a h.v. spark gap at the focus of a parabolic
reflector, to the cloud under observation, and the
reflected pulses, received in another parabolic
reflector, operate a photo-cell and high-gain amplifier.
The two reflectors are mounted on the same support
and so turn together. Measurements of the time
interval between the transmission of a pulse and the
reception of the reflected pulse arc made on a 5 in
long-persistencc oscillograph in a manner similar to
radar. The high intensity sparks are produced by the
periodic discharge of a condenser charged to 10 kV,
the flashes being repealed at 60 c/s. Al electrodes, of
diameter i in, are used. The range is 500-7 000 ft.
The equipment is portable, its 3 sections weighing
<150 Ibs each. [ ] a. w.

551.509.3 1987

Anenquiry into the possibilitiesand limits of statistical
weather forecasting. Schumann, T. E. W, Quart. J.
R. Met. Soc., 70, 181-95 (July, 1944).—The statistical
method essentially amounts to the prediction of the
weather clement P at a station A by means of the
regression equation, P = k,xt + kx1+ ...k,xnin
which.v, . . . xnare the values ofa number of weather
elements observed at the control stations Bl ... B,,
a specified time before P is observed, and the regres-
sion coefficientsk, . . . knarccomputed from previous
records of the weather elements P, .v, ...X,,. The
reliability of the predicted value of P depends upon

551.510.535

the numerical value of the multiple correlation
coefficient between P and .v, . ..xn and there exists
a limiting maximum value Mz of this correlation
coefficient. By the suitable selection of a limited
number of control stations this maximum value can
be ascertained to a very close degree of approximation.
Research should be directed towards determining the
value of M. for different values of the time lapse z,
over which the prediction is made. Once the value
of M- has been found, there is available a direct
method of judging between the relative merits of
statistical and current weather prediction. The
method has been tested for pressure at Pretoria in a
preliminary way, but a much wider investigation is
in progress. r.s.r.

551.509.34 1988
A frost prediction diagram. Lonnqgvist, O. Ark.
Mat. Astr. Fvs., 32 A (No. 4) Paper 13, 7pp. (1946).—
Brunt’s formula to predict the night minimum tem-
perature from sunset temperature, duration of the
night, nocturnal radiation and a factor based on the
nature of the surface, with radiation depending on
cloudiness and water vapour content of the air, was
used by Dufour to construct a series of tables for
normal and wet ground with different lengths of
night. Diagrams are now given to obtain the fall
of temperature At for any sunset temperature, any
relative humidity, any night duration and with normal
or wet ground and for clear, overcast or partly
clouded nights. The diagrams were tested over
538 cloudless cases at Tiflis and accurate predictions
ranged from 100% in summer to 68% in winter within
the known conditions. The diagram can be used for
fog prediction where use is made of Petterssen’s
diagram giving the cooling required to produce fog

when air temperature and humidity are known.
Rs R

551.510.535 1989

Two anomalies in the ionosphere. Appleton, E. V.
Nature, Land., 157,691 (May 25, 1946).—Observations
at many new ionospheric stations during the war have
disclosed an asymmetry of ionization of the F2 layer
with respect to the equator, under conditions of sym-
metrical solar illumination. Further, equinox noon
values for sites of the same latitude but different
longitude, arc also different. These anomalies
disappear when plotted relative to magnetic dip.
There appears to be, for noon equinox conditions, a
belt of low values of fFI situated on the magnetic
equator, and associated with marked bifurcation of
the F layer into F, and Fz.

551.510.535:525.75 = 3 1990

Night skylight intensity measurements. Hechtel, R.
Hochfrequenztech. it. Elektroakust., 58, 153-6 (Dec.,
1941) In German.—The night sky light intensity has
been measured by photometric methods in three
different spectrum-ranges on 61 nights. The average
night light intensity seems to follow an annual law
very similar to that of midday limit frequency of the
/-li-ionosphere layer. This, and several other observa-

tions, can be explained by cosmic radiation
phenomena. a. l.
551.510.535:551.594.12 1991

On the electrical state of the upper atmosphere.
Ferraro, V. C. A. Terr. Magn. Atmos. Elect., 50,
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551,510.535

223-9 (Sept., 1945).—W u’s suggestion that there may
be a high preponderance of positive ions in the E layer
[Abstr. 311 (1946)] is shown to be untenable, firstly,
because (contrary to Wu’s supposition) the dynamo-
theory of the .5-field requires, at most, an excess of
0-1 charges (10~n e.s.u.) of one sign over the charges
of opposite sign in a column 1cm2 cross-section
drawn vertically in the E layer; and secondly, because
a concentration of positive ions as postulated by Wu
would produce electric fields so large that the atmo-
sphere could not hold together under gravity against

the mutual repulsion ofits parts. V.C. a.f.
551.510.535:551.594.13 1992

Diffusion of ions in the ionosphere. Ferraro,
V. C. A. Terr. Magn. Atmos. Elect., 50, 215-22

(Sept., 1945).—The equation of diffusion applicable
to the ionosphere is derived afresh and an error in
Hulburt’s earlier derivation [Abstr. 3278 (1928)] is
corrected. It is shown that in the E and F, layers
diffusion is negligible, but that it begins to be per-
ceptible in the F2 layer. An approximate integration
of the equation of diffusion is carried out on the
supposition that in the Ft, layer the effective coefficient
of recombinations is of the order of 10-10, and that
the temperature and density of the air are respectively
of the order of 1000°k and 1010 molecules/cm2 The
results suggest that diffusion lowers the F, layer as a
whole by not more than a quarter of a scale height,
whilst hardly affecting the maximum electron density.

v.c. A F

551.513 : 550.384 1993
On the relation between geomagnetism and the
circulatory motions of the air in the atmosphere.

W uif, O. R. Terr. Magn. Atmos. Elect., 50, 185-97

(Sept., 1945).

551.515.11 1994
The normal and power vortex in meteorology.

James, R. W. Nature, Lond., 157, 693 (May 25, 1946).

551.524.4:551.551 1995

The evaluation of the coefficient of eddy diifusivity.
Longley, R. W. Quart. J. R. Met. Soc., 70, 286-92
(Oct., 1944).—Observational data for Leafield have
been substituted into a modified form of the equation
of heat transfer. By a statistical analysis of the
resultant equations, values of the coefficient of eddy
diifusivity for various stable lapse rates are obtained.
It was found necessary in the analysis to define a
“point of best fit,” and to derive the normal equations
for obtaining this point. r.s.r.

591.112.3

551.526.6 :551.465 see Abstr. 1984
551.551 : 551.524.4 see Abstr. 1995
551.576.4 : 551.508.99 see Abstr. 1986

5514583 1996

Some recent contributions to the study of climatic
change. Mantey, G. Quart. J. R. Met. Soc., 70,
197-219 (July, 1944).—A survey is made of the large
amount of material regarding regions in which
climatic variations have most effect. The interpreta-
tion of post-glacial and historic variations of climate
is based on pollen analysis from peat bogs and thus
of tree growth. The investigations of Ahlmann and
others on the economy of glaciers round the Nor-
wegian Sea shows temperature to be the dominant
factor. Changes of seasonal temperature in these
areas are illustrated. These changes are attributed
to a more vigorous circulation in the Norwegian Sea
and a warming in the Arctic. Finally, changes in
Central Asia are considered, together with possible

causes. r.s.r.
551.584 1997
Some factors in micro-climatology. Brunt, D.

Quart. J. R. Met. Soc., 71, 1-10 (Jan.-April, 1945).—
An account is given of climatic variations due to
differences of soil, soil drainage, soil cover, aspect or
contour. Variations are sometimes great due to these
causes even over distances of a few hundred yards.

R, S. R.
551.594.12 : 551.510.535 see Abstr. 1991

551.594.13 : 551.510.535 see Abstr. 1992

551.594.221 :621.316.933 ; 537.523.4 = 3 1998

Cathode-ray oscillograph examination of lightning.
Norinder, H. Elektrotech. Z. [ETZ] 62, 617-21
(July 10, 1941) In German.—Oscillograms are shown
ofa cold and a hot lightning stroke and the physical
effects observed arc described in detail. The hot
lightning stroke is characterized by longer duration
of the discharge current, often consisting of several
impulses separated by current-less intervals. In the
case discussed, the first impulse reached 22-5 kA in
20/;sec and some fluctuations of 1kA/ps were
observed. The second impulse reached only 5kA
in 200 /.;sec. The total duration was about 1000 /¢sec.
The efficiency of current surge protection is briefly
discussed. j.a. w.

551.594.5 : 535.338.1 see Abstr. 1849

BIOLOGY 57/59

578.088.5 1999
Chain processes and their biophysical applications.
I. General theory. Opatowski, |. Bull. Math.

Biophys., 7 (No. 4) 161-80 (Dec., 1945).—A mathe-
matical theory is developed which may be applied to
the biological effects of radiation considered as
chain processes. The theory is interpreted as a “hit
theory” involving the concept of “sensitive volume.”
The variability of the sensitivity of the organism to the
radiation is taken into account. In a continuous
irradiation of a biological aggregate in which the
effect of each single hit cannot be observed, recovery

and variation of sensitivity are formally equivalent.
Methods for-the calculation of the “number of hits”
and for the determination of the kinetics of the

processes are given. The relation between the

recovery and the Bunsen-Roscoe law is discussed.
1.s5. G.

591.112.3:532.517 2000

The flow of a viscous fluid in an elastic tube: a model
of the femoral artery’. Branson, H. Bull. Math.
Biophys., 7 (No. 4) 181-88 (Dec., 1945).—The solutions
of the differential equations for the flow "give a
description of some aspects of the flow ofblood in the
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591.185.63

femoral artery. The parameters influencing the speed
of the pulse wave, the pressure and the velocity for
non-pulsating and pulsating flow are exhibited. The
relation between pressure and velocity is considered.
For pulsating flow the slope of the pressure/fluid-
velocity curve is equal to the pulse wave speed
multiplied by the density of the blood. 1.s.g.

591.185.63 :591.5:525.37 = 3 2001

The physical possibility of a biological sense of
orientation based on the rotation of the earth. Ising, G.
Ark. Math. Astr. Fys., 32 A (No. 4) Paper 18, 23 pp.
(1946) In German—The hypothesis that the sense of
orientation in migrating birds is connected with the
earth’s magnetic field is rejected on the grounds of the
secular variation of the field, and the assumption of an
organ acting on gravimetric principles is untenable for
slowly moving animals. It is suggested that an
explanation may be found in the action of the earth’s
rotation on the motion, relative to the remainder of
the body, of a fluid in some organ, probably in the
ear. It isshown that the deviating force on a narrow
tube in which a liquid flows is analogous to the force
on a current-carrying conductor in a magnetic field,
the flux density B corresponding to twice the earth’s
rotation vector. This is confirmed experimentally.
When a tube full of liquid is bent into a closed loop,
motion in the rotation field induces a hydromotive
pressure following the same law as the induced e.m.f.
in aclosed conductor. The question of a special organ
for the sense of locality is discussed. 3. a. w.

591.5 :525.37 : 591.185.63 = 3 see Abstr. 2001

MEDICAL SCIENCE 61

612.84 2002

Correcting the spherical and chromatic aberrations
of the eye. van Heel, A. C. S. J. Opt. Soc. Amer.,
36, 237-9 (.April, 1946).—Partial or complete correc-
tion of the spherical aberration of the eye does not
influence visual acuity or contrast appreciably. A
system, correcting also the chromatic aberration of
the eye, gives, with white light, a sharp image, which
shows somewhat better contrast than the naked eye.

This system has been used for several years in a
trichromatic colorimeter. [See Abstr. 225 (1935)].
612.843.32 = 4 2003

An apparatus for rapid recording of the chromatic
sensitivity of the eye. Devaux, P. Bull. Soc. Franp.
Fleet., 3, 112-14 (April, 1943) In French.

666.189.3
669.6

1 534.833.4 see Abstr. 1835
1 548.524 = 393 see Abstr. 1964

778.31
612.845 = 4 2004
Relative sizes of the two retinal images. Gramont,

A. Rev. Opt. (Tlteor. Instrum.) 21, 1-14 (1942) In
French.—Discusses the case of the two eyes of a
patient being of different powers, thus producing
images of different sizes; fusion is difficult and errors
in the estimation of distance and size result (ani-
seikonia). The various causes of this are examined
and an instrument (the logoscope) suitable for
measuring the defect is described. Details are given
of the methods of calculation which enable correcting
glasses to be designed which ensure equality of the

size of the images. a. h.
614.898 : 621.386.86 2005
Protection against high energy X-rays. Failla, G.

Amer. J. Roentgenol, and Radium Ther., 54, 553-82
(Dec., 1945).—The extended use of X-rays in industry
has resulted in there being over 70 installations which
operate at 1MV or over, up to 2 MV as compared
to only a few in therapeutic use of 1 MV or upwards.
20 and 100 MV apparati have also been built and
operated. Such high voltage operation has left gaps
in protection problems which have been more or
less empirically solved on past experience. The half-
valve layer is used for the solution of protection
problems and details of absorption curves are given
graphically, up to values to 10000eMV. Trans-
mission of radiation via varying thicknesses of lead
and concrete is likewise illustrated. It is difficult to
reproduce in laboratories the conditions of industrial
operation. For multimillion-volt apparatus protec-
tion peculiar problems arise. Lead is very efficient
but concrete, whilst less efficient, is more practical for
large barriers. Variation of distribution in the human
body submitted to the radiation also occurs, and a

permissible dose is less than Oelr daily. b.j. I.
614.898 : 621.386.86 2006
Protection against X-rays and gamma rays.

Quimby, E. H., Stone, R. S., Henshaw, P. S., Taft,
R. B., Henny, G. C., Singer, G., and Laurence,
G. C. Radiology, 46, 57-76 (Jan., 1946).—Quimby
deals with the permissible tolerance dose of radiation
which can be received, Stone discusses the injuries
incurred by undue exposure, Henshaw the injuries
suffered with regard to genetic future, Taft thc-human
factors affecting protection, Henny protection in
eindustrial screening procedures, Singer and Laurence
discuss, with graphical data, materials such as lead and
concrete used for protection. n. j. L

615.831 : 536.33.08 see Abstr, 1877

669.65 : 548.73 see Abstr. 1969
669.715.3 : 536.666 see Abstr. 1885

PHOTOGRAPHY 77

771,531.1-834 : 539.16.08 see Abstr. 1925
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778.31 : 541.185 see Abstr. 1956
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MODEL 2 Y Connection for Rubber
Tube .. 15s. 6d.

MODEL 3—Screwed B.S.P.T. for f
Water Tap ...ccooeueee. £1G. d

VACUUM GAUGE ATTACHMENT-
Fitted to any of the above Pumps

(5D 1 - W £1 4s. d
tflO NSeDI RATINO *SURG ERY
REQUIRING
J W {UREYOF &JEW MULIM ETREv MERCURY Makers of Apparatus for the Production, Utilisation and

Measurement of High Vacuum

KANGLEY BRIDGE ROAD, LOWER SYDENHAM
LONDON, S.E.26

‘Phone: SYDenham 7026
‘Grams: Edcohlvac, Phono,4London

ESTABLISHED 1912

SOLUS ELECTR'CAL CO Ltd Designers and

The LARGEST WORKS in ENGLAND Manufacturers
devoted exclusively to the production of

X-RAY
APPARATUS

MEDICAL,
INDUSTRIAL

RESEARCH
WORK

Send US yOUr CnCjuUiriGs Showing Solus Transformer, Oil immersed and W ater cooled,

WORKS AND OFFICES:

7, 9 & Il, STANHOPE STREET, LONDON, N.W.I

Telephone: EUSton 5596-7. Telegrams: “EXRASOLUS, Phone, London.” Code: Bentley Second.



TEST SET TYPE D-30-A

RANGE -001 ohm to IM | megohms A portable test set for general resis-

tance measurements and for fault

location on lines and cables—May be

WEIGHT - - 121bs. used forA.C. tests with suitable power

source and detector—Resistance de-

A descriptive bidletin will be cades and galvanometer can be used
supplied on request eXtema”y-

DIMENSIONS - 121" X 9i" X 6'

MUIRHEAD

MUIRHEAD & COMPANY LIMITED, ELMERS END, BECKENHAM, KENT. TELEPHONE: BECKENHAM 0041-0042

FOR OYER 60 YEARS DESIGNERS AND
MAKERS OF PRECISION INSTRUMENTS

C.R.C.29

Price, Single numbers, 3s. 6d. Annual Subscription 35s., both sections 60s.
Copyright

Obtainable from THE INSTITUTION OF ELECTRICAL ENGINEERS, SAVOY PLACE, VICTORIA EMBANKMENT,
LONDON, wW.C.2.

Printed by UNWIN BROTHERS LIMITED, LONDON AND WOKING



