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A slight ly enlarged stereoscopic view of one of these 
vibratory rings in one phase of its motions is shown in 
Fig. 8. In this view, as also in Figs . 3 and 4, note the 
line of particles lying in the filimentary axis of the ring. 
These particles probably consist of materials less dense 
than water which have been gathered up by the r ing in its 
progress through the water, not enti rely free from 
suspended matter, and swept into the axis and carried 
along with the ring. 

The results of the research above outlined were first 
described in the September and O ctober numbers (1911) of 
the Journal of the Franklin Insti tu te . In the original 
paper are given other photographs than those reproduced 
here, and the a pparatus is described in sufficient detail to 
enable one to reproduce it . The electric circuits and other 
devices employed in taking the pictures are full y described, 
and physical explanation s of the vortex motions observed 
are given. It is there shown that most, if not all, of the 
observed motions of liquid vortices may be approximately 
explained by employing the principle first laid down by 
Bernoulli , that since the sum of the potential and kinetic 
energies in a liqu id is constant , it results that where the 
velocity of the fluid is high the hydrostatic pressure is 
diminished. The attraction · and fin a l union of two rings 
is supposed to be explained by this principle. 

It is hoped that this experimental study of actual vortex 
motions in fluids having viscosity will throw light upon 
and cons titute a proper bas is for mathematical investiga
tions regarding ideal fluid s. 

EDWIN F. NORTHRUP. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-The governing body of Gonville and Caius 
College has resolved to place in the hands of the Univers itv 
Association for transference to the universitv the sum o·f 
5001., to be invested f~r the maintenance of ·bu ildings. It 
hopes that the sum \;"111 be added to the fund now being 
collected for the ma111tenance of the new buildings for 
physio logy and experimental psychology. 

Dr. Macalister, professor of anatomy, and Dr. Haddon 
have be_en nominated to represent the university at the 
International Congress of Americanists to be held in London 
in May next_, an? Prof. Burkitt has been chosen to repre
se~t the u111ve~s1ty at an International Congress on the 
History of Religion to be held at Leyden in September 
next. 

FouR Gresha m lectures on " Sleeping Sickness " will be 
deliver~d on February 13, 14, 15, and 16 by Dr. F. M. 
Sa~dw1th: Gresha i:,1 professor of phys ic. The lectures, 
w)11ch. will be delivered at the City of London School, 
V!ctona_ Embankment, E.C. , are free to the public, and 
will begrn each evening at six o'clock. 

IT is announced in Th e Times tha t Dr. Francis honorarv 
secret~ry ~f the_ Education Fund for Europeans and 
Eurasians 111 India, has been promised by an anonymous 
donor _a la½h of :upees (about 66001.) if four lakhs more 
are raised 111 India. Between 80,0001. and 90,0001. of the 
250,oool: needed has already been raised in this country, 
and it_ 1s hoped that the recent impetus given to native 
education in India will also direct attention to the urgent 
need of those whom the fund will benefit. 

THE Goldsmi ths ' Company has made the following 
grants to the Senate of the University of London :-for 
the building fund of King's College for Women, 10,0001. ; 
for the endowment fund of Bedford College for Women, 
50001. ; for the building and equipment fund of the chemical 
department of University College, Gower Street, 10001. 
The company has also made a g ran t of 10001. to the 
National Physica l La~oratory at Teddington for the equip
ment of the metallurgical department at that institution. 

THE Education Committee of the London County Council 
has published some interesting particulars as to the 
number and ages of pupils in London secondary schools 
receiving financial aid from the Council. During the year 
ended on March 3 1 last there were in such schools 14,036 
pupils7369 bovs and 4667 girls. Of this total there were 
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112 boys a nd 31 girls above eighteen years of age; 618 
boys and 402 girls between sixteen and eighteen years; and 
2820 boys and 1435 girls between fourteen and sixteen 
years. That is to say, less than half of the pupils in 
these secondary schools, which include many of the best 
in London, are above fourteen years of age, and 941, it 
may be added, are below ten years of age. 

THE Central Bureau for the Employment of vVomen, of 
5 Prince's Street, Cavendish Square, London, W., has 
publish ed a pamphlet entitled " Openings for University 
Women other tha n Teaching." The booklet contains a 
summary of professions suitable for women of higher 
education,• suggest ions on more recent spheres of re
munerative labour , and a comparative table of university 
degrees and diplomas in the British I sles. '.\Iiss M. G. 
Spencer, the secretary of the Central Burea u, may be con
gratulated upon the success which has followed her attempt 
in the pamphlet to provide a bird's-eye view of the field 
now open to educated women who desire to take part in 
the world's work. The particulars as to courses of train
ing , and the information as to probable sa la ries in various 
appointments, should be of assistance to parents a rranging 
for the education of their girls. 

IN the issue of Science for January 5 Prof. Rudolf 
Tombo, jun., of Columbia Un iversity, gives his a nnual 
analysis of the registration sta tistics of American universi
ties. A decrease in the tota l enrolment for the current 
session was noticeable at Chicago, Missouri , Northwestern, 
Texas, and Yale Universities. This year only four 
institutions exhibit an increase of above 200 students, as 
against seven in 1910 and eleven, in 1909. According to the 
figures for 19rn, twenty-seven universities ranked as follows 
as regards number of students :-Columbia, Chicago, 
Michigan, Harvard, Pennsylvania. Cornell, Minnesota, 
California, vVisconsin, Illinois, New York University, 
Nebraska, Northwestern, Yale, Syracuse, Ohio State, 
Missouri, Texas, Kansas, Indiana, Tulane, Iowa , Stan
ford, Princeton, \Vestern R eserve, Johns Hopkins, 
Virginia . Comparing this with the order for 19II, we find 
that Columbia, with 8642 students, continues to maintain 
its long lead, that California has passed from the eighth 
to the second place; that Cornell has passed from the 
sixth to the third place, that Michigan and Harvard have 
each dropped down one place, Pennsylvania two places, 
and Chicago four, a nd that vVisconsin a nd Illinois have 
advanced a place. 

THE Birmingham Education Committee has decided to 
recommend the City Council to make a grant annua lly to 
the University equal to the net produce of a penny rate, 
which is estimated to realise about 1,6,oool. It has also 
recommended that the University should offer annually 
fifteen major schola rships entit ling the holders to a re
mission of fees, together with a maintenance grant in case 
of necessity of not more tha n 301. per annum, and should 
appoint certain additional lecturers. It may be noted that 
as a consequence of the grant of an extra halfpenny rate 
(making a penny rate in all} made· by the City Council 
last year, before the extension of the city boundaries, 
twelve city scholarships were offered for competition, the 
successful candidates being entitled to m ain tenance grants 
of an annual value not exceeding 301. each if their circum
stances were such as to rerder pecuniary aid of this kind 
desirable . Nine of these scholarships have been awarded, 
and six of the holders are receiving m aintenance grants 
(five at 301. per annum and one at 251.) . The Workers' 
Educationa l Association has hitherto rece ived valuable sup
port from the University, and members of the University 
staff have given their services gratuitously. The Birming
ham Education Committee now suggests that such services 
should r eceive form a l recogni tion, and presumably appro
priate remuneration, which the increase in value of the 
grant in consequence of the enla rgement of the city should 
render possible. 

IT is expected that the Rice Institute at Houston, T exas, 
U.S.1\., will be opened for the reception of studen ts next 
autumn. The in stitute is described as being " of liberal 
a nd technical learning founded by William Marsh Rice, 
a nd dedicated by h:m to the advancement of Letters, 
Science, and Art.'' An artistically illustrated prospectus of 
this latest American institute has reached us, which shows 
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that the late Mr. W. M. Rice, who was for many years 
a resident in Houston, left a large sum of money, which 
after reduction by litigation still reached 2,000,000/., to 
endow and equip the institute. President Lovett, who is 
in charge of the new institution, came from Princeton 
University, and spent a year visiting seats of learning 
throughout the world, so as to enable him to advise the 
trustees as to the character the buildings and work of the 
new institute might with advantage take. The result is 
that the first of the palatial buildings are now almost com
plete, and will form the nucleus of what will eventually be 
a much more extensive suite of halls and residences. For 
the present no ·upper limit will be assigned to the work 
of the institute, and the lower limit will be that of the 
more conservative of American universities. The initial 
teaching staff is to be organised for university work in 
science and letters, and it is intended to build up a school 
-0f pure and applied science of the highest grade. Men 
and women will be admitted, and there will be no charge 
for tuition. Rooms in the residential hall and board will 
be provided at actual cost price. It is interesting to record 
that the corner-stone of the administration building was 
laid last year on the seventy-fifth anniversary of the date 
when Texas declared its independence of Mexico. For the 
first few years this building will be used to meet some of 
the needs of instruction. The first building in the students' 
residential group for men has been begun, and the 
mechanical laboratory, machine shop, and power house are 
being erected north of the administration building. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, January 2 1. -Sir Archibald Geikie, K. C. B. 
president, in the chair.-Prof. J. S. Townsend : Deter
mination of the coefficient of interdiffusion of gases and the 
velocity of ions under an electric force, in terms of the 
mean free paths. A method is described by which an ex
pression for the rate of interdiffusion of gases may be 
easily found, either on the ordinary supposition that the 
effect of a collision makes all subsequent directions of 
motion of the molecules equally probable, or without 
specifying in any way the effect of a collision. Similar 
expressions are found for the velocity of ions under electric 
forces. In all cases the rate of diffusion of the ions is of 
the form K=!LV, and the velocity under the electric force 

XeLLd ·1 h U= m . y· OeS not, In genera , represent t e mean 

free path, but it has the same meaning in both expressions, 
so that when an ion is moving under the action of a force 
and also by the process of diffusion its velocity is given 
by the equation 

-Or 

or 

- K dn Xe L zt=n dx + 1Jl • v' 

f,mn y2,, = - "'y2 r!!!_ + Xen, 
K 3 dx 

.!,(pu)= -~+nXe, 
h.. dx 

which is the well-known form to which Maxwell's equation 
reduces when external electric forces are acting. The 
general equations for the motion of ions may thus be easily 
found from the rate of diffusion and the velocity under an 
electric force when these quantities are correctly deter
mined.-Dr. H. Geiger: Note on the scattering of a 
particles. In a previous paper experiments were described 
on the scattering of the a particles by foils of various 
materials and thicknesses. The present note deals with a 
theoretical examination of the question. The scattering is 
considered as the result of a multitude of small deflections 
of the a particle by the individual atoms of the matter 
traversed. The experimental curve of distribution with 
angle for a scattered pencil of a particles is found to be 
in good agreement with that derived from simple 
probability theory. The deductions also explain the experi
mental result that for ·thin foils, which do not appreciably 
alter the velocity of the a particles, the most probable 
angle of scattering varies as the square root of the thick-

NO. 2205, VOL. 88] 

ness. To find the variation of the most probable scatter
ing angle for large thicknesses of matter traversed, the 
change in velocity of the a particles has to be taken into 
account. Assuming, as found by experiment, that the most 
probable angle of scattering is inversely proportional to the 
third power of the speed, the theoretical curve is found to 
give a satisfactory explanation of the experimental results 
obtained with thick foils.-A. S. Russell : The effect of 
temperature upon radio-active disintegration. The effect of 
temperature upon the rate of decay, and the amount of 
/3 and -y-ray activity, of radium emanation, of active 
deposit, and of radium C has been investigated. The 
results are entirely negative. All abnormalities of activity 
of {3 rays obtained by previous authors, and by the author 
in this research, may be completely explained on two 
simple grounds. The first of these is a change of distribu
tion of radium C caused by its partial volatilisation inside 
the quartz tube at temperatures greater than 320°. The 
second is a change in the partition of radium C between 
the walls of the quartz envelope and the space enclosed. 
At room temperature the greater part of the radium C is 
usually on the walls. At room temperature, after the tube 
has been cooled suddenly from high temperatures, it is 
entirely on the wall_s. Above 650° the radium C is dis
tributed homogeneously throughout the volume of the tube. 
Each of these partitions gives a different /3-ray ionisation 
in an electroscope, because the average path of the rays 
through the walls of the quartz envelope depends upon the 
partition. Under the conditions of experiment, radium B 
and radium C, and very probably radium A, may be com
pletely volatilised inside sealed quartz tubes at a tempera
ture of 650°. Radium B commences to volatilise at room 
temperature.~F. W. Aston and H. E. Watson : The 
relation between cmrent, voltage, pressure, and the length 
of the dark space in different gases. In a previous paper 
one of the authors has shown that in the discharge between 
large plane aluminium electrodes in gases at various 
pressures the fo!lowing empirical equations are approxi
mately true :-

where D is the length of the dark space, V the voltage 
between the negative glow and the kathode, c the curren' 
density, P the pressure, and A, B, E, F constants depend
ing on the nature of the gas. The first part of the present 
communication gives the results of the continuation of this 
work, with the values of the constants for hydrogen, 
nitrogen, air oxygen, carbon monoxide, helium, and argon. 
The second part deals with a systematic investigation into 
the behaviour of the inactive gases when in a pure state. 
It was found that these gases behaved in an anomalous 
manner, and by no means satisfied the above equations in 
general, but gave values in better agreement with a third 
equation obtained by eliminating P from the two above. 
The results are described for helium, neon, argon, krypton, 
and xenon. Peculiar interest attaches to these gases in 
that all of them exhibit to a more or less striking degree 
the primary dark space recently discovered by one of the 
authors in hydrogen and helium. The behaviour of helium 
was exceedingly erratic, and seemed to indicate that this 
gas could support the discharge in two entirely different 
ways.-Dr. A. 0. Rankine : The viscosities of gaseous 
chlorine and bromine. By means of a method resembling 
in some respects that described by the author in earlier 
communications, the viscosities of chlorine and bromine 
have been compared with that of air. From these ratios 
the absolute values are deduced. The viscosities of 
chlorine having been obtained at two temperatures, it has 
been possible to calculate Sutherland's constant. The 
various values are as follows :-

G::i.s. 
Chlorine 
Chlorine 
Bromine 

Temperature. 

12"7° C. 
99·1° C. 
98"7° C. 

Viscosity in C.G.S. 
I "297 X I0- 4 

I ·688 X 10-• 

I 869 X I0-4 

The value of Sutherland's constant for chlorine is 
C=325. 

The ratio of the critical temperature of chlorine (416° abs.) 
to this constant is 1-28, which is somewhat higher than 
the constant value (1-14) of the corresponding ratio for 
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