
CAMBRIDGE : PRINTED BY

W. LEWIS, M.A.

AT THE UNIVERSITY PRESS

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


PROCEEDINGS
OP THE

CAMBRIDGE PHILOSOPHICAL SOCIETY

VOLUME 30

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


CAMBRIDGE: PRINTED AT

THE UNIVERSITY PRESS

BY WALTER LEWIS, M.A.

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


PBOCEEDINOS
OF THE

CAMBKIDGE PHILOSOPHICAL

SOCIETY

VOLUME 30

1 OCTOBER 1933—30 SEPTEMBER 1934

CAMBRIDGE

AT THE UNIVERSITY PRESS

AND SOLD BY

DEIGHTON, BELL & CO., LTD., AND BOWES & BOWES, CAMBRIDGE

CAMBRIDGE UNIVERSITY PRESS, FETTER LANE, LONDON, E.C. 4

1934

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


PBINTED IN OREAT BBITAIN

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


CONTENTS
VOL. 30

PAGE

Babbage, D. W. Multiple canonical surfaces 297
Bartlett, M. S. The problem in statistics of testing several variances 164

The vector representation of a sample . . . . . . 327
Bethe, H. A. The influence of screening on the creation and stopping

of electrons 524
Birkhoff, G. Applications of lattice algebra 115

Note on the paper " On the combination of subalgebras " . . 200
Braddick, H. J. J. A hydrogen discharge tube for spectrographic

work 355
Bronowski, J. The surfaces whose prime-sections contain a g3

x . 170
Burbidge, P. W. The action of /3 and y rays on rock salt crystals . 62
Carter, P. W. Foucault currents in cylindrical shells and ribbons . 341
Cart-wright, M. L. On the minimum modulus of integral functions 412
Chad-wick, J., and Lea, D. E. An attempt to detect a neutral

particle of small mass 59
Chad wick, J., Davles, W. T., and Feather, N. Evidence for a

new type of disintegration produced by neutrons . . . . 357
Cochran, W. Q. The distribution of quadratic forms in a normal

sy3tem, with applications to the analysis of covariance . . . 178
The flow due to a rotating disc 365

Coxeter, H. S. M. Finite groups generated by reflections, and their
subgroups generated by reflections 466
and Todd, J. A. On points with arbitrarily assigned mutual

distances. 1
D a n t z i g , D . v a n . The fundamental .equations of electromagnetism,

independent of metrical geometry . • . . . . . 4 2 1
Davies, W. T., Chad-wick, J., and Feather, N. Evidence for a

new type of disintegration produced by neutrons . . . . 357
D i r a c , P . A . M. Discussion of the infinite distribution of electrons

in the theory of the positron 150
D u n c a n s o n , W . E . Some calculations on the range-velocity relation

for alpha particles and protons 102
Duncanson, W. E., May, A. N., and Miller, H. The disintegra-

tion of boron by a-particles 549
Du Val, P. On the ambiguity in the specification of a two-sheeted

surface by its branch curve 309
On isolated singularities of surfaces which do not affect the con-

ditions of adjunction, I ' . . . . 453
II 460
Il l 483

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


vi Contents

PAGE

Edge, W . L. A figure in space of seven dimensions, and its sections 19
Feather, N., Ohadwick, J., and Davles, W. T. Evidence for a

new type of disintegration produced by neutrons . . . . 357
F i s h e r , R. A., and Y a t e s , F. The 6 x 6 Latin squares . . . 4 9 2
F o w l e r , R. H. A note on the theory of the photo-electric current

across a metal semi-conductor contact 55
The heavy isotope of hydrogen.' The Liversidge Lecture, 1934 . 225

Fr i th , R. The Petersen-Morley theorem, I I . . . . 1 9 7
A theorem on Newton's polygon 287
and Lyons , R. J. The Petersen-Morley theorem, I . : . 1 9 2

Grillis, J. On the projection of irregularly linearly measurable plane
sets of points 47

Goldhaber, M. On the probability of artificial nuclear transforma-
tions and its connection with the vector model of the nucleus . 561

G r i m s h a w , M. E. The Cauchy property of the generalised Perron
integrals 15

Hal l iday , B. O. Thunderstorms and the penetrating radiation . 206
and Ho, P . 0. Experiments with a simple type of cloud chamber 201

Ho, P . C. Investigations on condensation phenomena in mercury
vapour 216
and Hall iday, B. C. Experiments with a simple type of cloud

chamber 201
H o w l a n d , R. C. J. Potential functions with periodicity in one

coordinate 315
Jeffreys , H. On smoothing and differentiation of tables . . . 1 3 4
K a u f m a n n , B. The Cantor manifolds lying on a closed surface . 428

Die lokale Struktur der ebenen Cantorschen Mannigfaltigkeiten . 445
Klemperer , O. On the annihilation radiation of the positron . . 347
Larmor, J. The gramophone horn • 242
Lea , D. B . The theory of' ionisation measurements in gases at high

pressures 80
and Chadwick, J. An attempt to detect a neutral particle of

small mass 59
L e w i s , W . B. • Improvements to the " scale of two" thyratron

counter 543
L y o n s , R. J., and Fri th , R. The Petersen-Morley theorem, I . 192
Macaulay , F. S. Modern algebra and polynomial ideals . . . 2 7
M a c k y , W . A. An attempt to detect radiation in thunder clouds . 70
May, A. N., Duncanson, W. E., and Miller, H. The disintegra-

tion of boron by a-particles 549
Miller, H., Duncanson, W. El., and May, A. N. The disintegra-

tion of boron by a-particles 549
Mott, N. F., and Zener, O. The optical properties of metals . . 249
Neufeld, j ; On the operational solution of linear mixed difference

differential equations 389

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


Contents vii

PAGE
Pedoe, D. An extension of a fundamental theorem in the theory of

surfaces 409
Ramamurt i , B. On quadrics poristically related to a rational norm

curve . . 381
Roberts , J. K. The adsorption of hydrogen on tungsten . . . 74

and vvnipp, B. The heat of adsorption of hydrogen on tungsten 376
Roth, L. On the regularity of surfaces . . . . . . 4

On surfaces of sectional genus five 123
On the regularity of surfaces, I I 271

I l l 404
Seth , B. R. Torsion of beams whose cross-section is a regular

polygon of n sides 139
Torsion of beams of J.- and L-cross-sections 392

Smith , R. A. The application of wave-mechanics to reactions
involving hydrogen and diplogen 508
The capture of electrons by positive ions from neutral gas atoms 614
The effect of exchange on the polarisation of electrons by double

scattering 520
Todd, J. A., and Coxeter, H. S. M. On points with arbitrarily

assigned mutual distances 1
v a n Dantz ig , D. The fundamental equations of electromagnetism,

independent of metrical geometry . 4 2 1
Whipp, B., and Roberts , J. E . The heat of adsorption of hydrogen

on tungsten 376
W i t t y , R. Some experimental investigations of the polarisation of

downcoming wireless waves . . • 540
Y a t e s , F., and Fisher, R. A. The 6 x 6 Latin squares . . . 492
Zener, O., and Mott, N. F. The optical properties of metals . . 249
Proceedings at the meetings held during the session 1933-34 . . 568
Accounts, statement of, for 1933 580

PLATES

Plate I. To illustrate Messrs Ho and Halliday's paper . . . 204
Plate II. To illustrate Messrs Chadwick, Feather, and Davies' paper . 360

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


Transactions of the Cambridge Philosophical Society 
R E C E N T P A P E R S 

Vol. X X I I . 
No. X X V I . T h e E s c a p e of M o l e c u l e s f r o m a n A t m o s p h e r e , 

w i t h s p e c i a l r e f e r e n c e to t h e B o u n d a r y of a 
G a s e o u s S t a r . By E . A. MILNE, M.A . , Trinity College, 
Cambridge. Pp. 3 5 . Price 5 / - . 

„ X X V I I . S o m e P r o b l e m s of D i o p h a n t i n e A p p r o x i m a t i o n : 
T h e A n a l y t i c a l P r o p e r t i e s of C e r t a i n D i r i c h -
l e t ' s S e r i e s A s s o c i a t e d w i t h the D i s t r i b u t i o n of 
N u m b e r s to M o d u l u s U n i t y . By G . H. H A R D Y , M.A. , 
Savilian Professor, University of Oxford, and J. E. LITTLE-
WOOD, M.A., Trinity College, Cambridge. Pp. 1 6 . Price 3 / 6 . 

„ X X V I I I . F r e e P a t h s in a N o n - u n i f o r m R a r e f i e d G a s w i t h 
a n A p p l i c a t i o n t o t h e E s c a p e of M o l e c u l e s f r o m 
I s o t h e r m a l A t m o s p h e r e s . By J. E. JONES, 1 8 5 1 Ex­
hibition Senior Research Student, Trinity College, Cambridge. 
Pp. 2 2 . With Title-page and Index to Vol. xxn. Price 5 / 6 . 

VoL X X I I I . 
No. I. O n A p p r o x i m a t e C o n t i n u i t y . By M. H. A. N E W M A N , 

B.A., St John's College, Cambridge. Pp. 1 8 . Price 3 / 6 . 
„ I I . A M a t h e m a t i c a l T h e o r y of N a t u r a l a n d Art i f ic ia l 

S e l e c t i o n . By J. B. S. H A L D A N E , M.A., Trinity College, 
Cambridge. Pp. 2 3 . Price 4 / - . 

„ III . O n t h e F o r m of t h e S o l u t i o n of the E q u a t i o n s of 
D y n a m i c s . By T. M. CHERRY, B.A., Trinity College, Isaac 
Newton Student. Pp. 2 8 . Price 4 / - . 

„ IV. O n t h e M o t i o n of S p h e r e s , C i r c u l a r a n d El l ipt ic 
C y l i n d e r s t h r o u g h V i s c o u s L i q u i d . By W. J. 
HARRISON, M.A., Clare College, Cambridge. Pp. 1 8 . Price 3 / - . 

„ V . R e s e a r c h e s in t h e T h e o r y of D e t e r m i n a n t s . By Major 
P. A . MACMAHON, R.A., F.R.S., Pp. 4 7 . 7 / - . 

„ V I . T h e O p t i c a l C o n s t a n t s of M a t t e r . By C. G . DARWIN, 
M.A., F.R.S., Christ's College, Tait Professor of Natural 
Philosophy in the University of Edinburgh. Pp. 3 1 . Price 5 / - . 

„ VTL S o m e E x a m p l e s of T r a j e c t o r i e s D e f i n e d b y D i f f e r ­
ent ia l E q u a t i o n s of a G e n e r a l i s e d D y n a m i c a l 
T y p e . By T. M. CHERRY, P H . D . , Fellow of Trinity College, 
Cambridge. Pp. 3 2 . Price 5 / - . 

„ V H I . S o m e F o r m u l a e for S c r o l l s a n d L i n e S y s t e m s in 
O r d i n a r y S p a c e . By C. G . F. JAMES, Trinity College, 
Cambridge. Pp. 3 4 . Price 6 / - . 

„ I X . T h e A b e r r a t i o n s of a S y m m e t r i c a l O p t i c a l S y s t e m . 
By G . C. STEWARD, M.A . , Fellow of Emmanuel College, 
Cambridge. Pp. 2 9 . Price 5 / - . 

„ X . T h e L i n e a r I n v a r i a n t s of T e n Q u a t e n a r y Q u a d r i c s . 
By H. W . TURNBULL, M.A., Trinity College, Professor of 
Mathematics in the University of St Andrews, and ALFRED 
Y O U N G , Sc.D., sometime Fellow of Clare College. Pp. 3 9 . 
Price 6 / - . 

„ X I . M a t h i e u F u n c t i o n s . By S. GOLDSTEIN, B.A., St John's 
College. Pp. 3 4 . Price 6 / - . 

„ X I I . T h e M a t h e m a t i c a l T h e o r y of t h e S t a t i s t i c a l M e t h o d s 
e m p l o y e d in t h e S t u d y of C o r r e l a t i o n in the c a s e 
of T h r e e V a r i a b l e s . By A. A. TSCHUPROW. Translated 
by L . ISSERLIS, M.A., Christ's College. Pp. 4 6 . Price 7 / - . 

(Title-page and Table of Contents to Volume xxin.) 

https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597


CONTENTS 
PAGE 

On quadrics poristically related to a rational norm curve. By B. 
RAMAMURTI. (Communicated by Mr P. P. W H I T E ) . . . 381 

On the operational solution of linear mixed difference differential equations. 
By JACOB NEUFELD, Moore School of Electrical Engineering, 
University of Pennsylvania, Philadelphia, Pa., U.S.A. (Com­
municated by Mr H. JEFFREYS) 389 

Torsion of beams of J_- and L-cross-sections. By B. R . SETH. (With 
Three Text-figures) 392 

On the regularity of surfaces, III . By Mr L. ROTH, Clare College . . 404 
An extension of a fundamental theorem in the theory of surfaces. By 

D. PEDOE, B.A., Magdalene College 409 
On the minimum modulus of integral functions. By Miss M. L . CART-

WRIGHT, M.A., Girton College 412 
The fundamental equations of electromagnetism, independent of metrical 

geometry. By Dr D. VAN DANTZIG. (Communicated by Prof. 
P. A. M. DIRAC) 421 

The Cantor manifolds lying on a closed surface. By BORIS KAUFMANN. 
(Communicated by Mr M. H. A. NEWMAN) 428 

Die lokale Struktur der ebenen Cantorschen Mannigfaltigkeiten. By 
BORIS KATJFMANN. (Communicated by Mr M. H. A. N E W M A N . ) 
(With One Text-figure) 445 

On isolated singularities of surfaces which do not affect the conditions of 
adjunction. (Part I.) By PATRICK D U V A L , Ph.D., Trinity College 453 

On isolated singularities of surfaces which do not affect the conditions of 
adjunction. (Part II.) By PATRICK D U V A L , Ph.D., Trinity College 460 

Finite groups generated by reflections, and their subgroups generated by 
reflections. By H. S. M. COXETER, Ph.D., Trinity College . . 466 

On isolated singularities of surfaces which do not affect the conditions of 
adjunction. (Part III.) By PATRICK D U V A L , Ph.D., Trinity College 483 

The 6 x 6 Latin squares. By R . A. FISHER, SC.D. , Gonville and Caius 
College, and P. Y A T E S , B.A., St John's College . . . . 4 9 2 

The application of wave-mechanics to reactions involving hydrogen and 
diplogen. By R. A. SMITH, B.A., Emmanuel College . . . 508 

The capture of electrons by positive ions from neutral gas atoms. By 
R . A. SMITH, B.A., Emmanuel College. (With Five Text-figures) 514 

The effect of exchange on the polarisation of electrons by double scattering. 
By R . A. SMITH, B.A., Emmanuel College . . . . . 520 

The influence of screening on the creation and stopping of electrons. By 
H. A. BETHE, Victoria University of Manchester. (Communicated 
by Mr N . F. MOTT) 524 

Some experimental investigations of the polarisation of doumcoming 
wireless waves. By R O Y W I T T Y , Sidney Sussex College. (Com­
municated by Mr J. A. RATCLTFFE) 540 

Improvements to the "scale of two" thyratron counter. By W . B. L E W I S , 
Ph.D., Gonville and Caius College. (Communicated by Dr C. E. 
W Y N N - W I L L I A M S . ) (With One Text-figure) 543 

The disintegration of boron by a.-particles. By H. MILLER, B.A., St John's 
College, W . E. DTJNCANSON, Ph.D., Trinity College, and A. N . M A Y , 
B.A., Trinity Hall. (With Four Text-figures) . . . . 549 

On the probability of artificial nuclear transformations and its connection 
with the vector model of the nucleus. By M. GOLDHABER, Magdalene 
College. (Communicated by Prof. R . H. FOWLER) . . . 561 

The flow due to a rotating disc. Corrigendum. By W . G . COCHRAN . 567 
Proceedings at the Meetings held during the Session 1933—1934 . . 568 
Statement of Accounts of the Cambridge Philosophical Society, from 

January 1, 1933, to December 31, 1933 580 https://doi.org/10.1017/S0305004100012597 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100012597

