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ln the other system of vibration ·the -bar has a nodal 
line running along the longitudinal centre of the bar, 
while cross-nodes are also present; this class of vibra
tion is termed a dual system. In the latter we 
may picture the sections of the bar on opposite sides 
of the central line to be out of phase with each 
other, so that one section is going upwards at the 
moment the other section is going downwards. This 
will give a slight rocking motion to the clamp, causing 
the tree end of the needle to move to and fro in 
direction across the bar. Similarly, the bar is 
vibrating between the cross-nodes, so we may picture 
the sections divided by these to be upwards on one 
side of the cross-node and downwards on the other, 
thus giving a rocking motion to the needle in a 
direction lengthwise with the bar. These two motions 
(dua l) combine to give the free end of the needle a.n 
elliptical motion; hence the rotation of the spinner. 

The Bon. Sir Charles Parsons: Water-hammer 
cone demonstrating the destructive effect of col
lapsing vortex cavities. The apparatus consists of a 
hollow cone. At the small end is fitted a die-cap 
through which passes a hole of the same diameter as 
the small end of the cone. Between this cap and the 
cone thin metal plates are inserted. The cone is 
placed in water in the tank, allowed to fill with 
water, a nd then thrust quickly downwards, its mouth 
striking on to a rubber block at the bottom. The 
sudden arrest by the rubber block gives a high rate 
of relative acceleration of the water in the cone, pro
ducing momentarily a cavity at the apex, which, how
ever, immediately closes again with a perceptible 
metallic hammering sound, a nd with sufficient pres
sure, due to the concentrated energy of the closing 
cavity at the apex, to puncture metal plates above 
o·o3 in. in thickness, indicating a pressure of 140 tons 
per square inch. 

Mr. Edwin Edser: The concentration of minerals 
and coal by froth flotation. Many valuable minerals, 
pa rticularly metallic sulphides, can be concentrated 
from low-grade ores by crushing these to a fine 
powder, mixing them with water, adding a small 
quantity of a suitable reagent, a nd agitating the mix
ture so that air is entrained in the form of fine 
bubbles. On allowing the mixture to come to rest, 
the bubbles carrying the mineral particles rise to the 
surface, and find a minera lised froth which can be 
removed . The barren rock (gangue) is not floated. 
Demonstrations. were given of (I) the recovery of 
galena (lead sulphide) and ble nde (zinc sulphide) as 
separate products from Broken Hill ore; (2) the 
recovery of coal from waste dumps. 

Sir Robert Robertson: Instrument for determining 
the pressure developed by detonators by Hopkinson's 
principle. This instrument, which was designed bv 
Mr. H. Quinney at the Research Department, 'Voof
wich, illustrated the quantitative measurement of the 
pressure of the blow delivered by a detonator accord
in g to the principle enunciated by Hopkinson . This 
principle depends on the separation of momentum into 
pressure and time. When the blow is applied to one 
end of a steel bar, a short length of the bar, attached 
by m eans of a faced joint to the other end, is thrown 
off as a result of the application of the pressure of 
the blow. The momentum of this short length (the 
"timepiece ") is measured by catching it up in a ball
isti c pendulum. As the rate of transmission of the im
pulse· in steel is known, the time taken for the pres
sure-wave to !Jass twice the length of the "timepiece" 
is a lso known, and so the pressure can be deduced. 

Prof. F. W. Burstall: Ovtic indicator for internal
combustion An instrument for obtaining 
the power and the pressure in internal-combustion 
engines. The objects aimed at are to obtain accurate 
reading-s of the pressures up to 6oo lb. per square 
inch and speeds up to 2500 revolutions per minute. 
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University and Educational Intelligence. 
CAMBRIDGE.-Mr. E. A. :vlilne, fellow of 'ft-initv 

College, has been appointed assistant-director of 
Solar Physics Observatory. 

The new professorship of physical chemistrv is 
declared vacant. · 

It is proposed to make it possitlle for students to 
the first M.B. examination before coming into 

res1dence on account of the greater facilities now 
provided in schools for the teaching of chemistry 
physics, and biology. ' 

The discussion on the syndicate's r eport on the 
relation of women to the University is fixed for 
October I4. 

The Local Lectures Summer Meeting will be held 
from July 29 to August 18. The main subject of 
study will be the history, litera ture, and art of 
Spain, but courses in physical science (historical and 

and in elementary astronomy are being 
a rranged m co-operation with the Association of 
Science Teachers. Further information can be ob
tained from the Rev. Dr. Cranage, Svndicate 
Buildings, Cambridge. · 

Charle_s Walke r has been ap
pomted assoctate-professor 111 cvtology and lecturer in 
histology. • 

Mr. J. vVemyss Anderson, dean of the facultv of 
engineering, and associate-professor of engineering in 
the Universi ty, has been appointed to the 1·ecentlv 
established John William Hughes chair of engineerind. 
refrigeration. "' 

Messrs. Holt and Co., Ltd., of Liverpool, 
have contnbuted to the University Appeal 
Fund. The AssoCiatiOn of W est African Merchants 
and the African Section of the Chamber of Commerce 
Liverpool, have decided to raise I2,oool. bv voluntar; 
contributions from their members to provide a chair of 
Colonial commerce, administration, and historv at the 
University and to increase the endowments· of the 
School of Tropical Medicine. 

LoNDON.-The following courses of advanced lec
tures will begin shortly :-Three lectures on " The 
Eady Civilisation of Malta," by Prof. Th. Zammit 
(of the University of Malta), at U niversity College, 
at 5.30 p.m., on May 20, 27, and 28; four public 
lectures on "High-frequency Alternators for Radio
T elegraphy," at the Institution of Civil Engineers, 
S.W.r, by M. Marius Latour (of Paris), at 5·30 p.m., 
on May 26, 27, 28, and 31; a nd four lectures (in 
French) on "Divers Modes de Dynamisme des Erup
tions Volcaniques et les Phenomimes de Lateritisa
tion," at the Imperial College (Royal School of 
Mines), by Prof. A. Lacroix, at 5 p.m., on June I4, 
15, I6, and I7. Admission to the courses is free, 
without ticket. 

ANNOUNCEMENT is made of the impending retirement 
of Mr. T . P. Gill. who has been Secretarv of the 
Department of Agriculture and Technical In-struction 
for Ireland since it was established. 

THE Regional Association, in co-operation with the 
Civic Education League, proposes to hold a meeting 
at Glastonbury from August 21 to September II. 
The purpose of the meeting will be (I) to make a 
regiona l survey, rural and civic, of Glastonbury and 
its surroundiJlgs, and (2) to proceed, from the material 
so obtained, to a critical study of social life and 
institutions. Particulars may be obtained from Mrs. 
Fraser-Davis , hon. secretary of the Regional Associa
tion. IA Lancaster Place, Belsize Place, N.vV.3, or 
65 Belgrave Road, S. \V. r. 
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THE Sorby re;,earch fellowship has been awarded to 
Dr. F. C. Thompson, of the department of applied 
sciences of the lJ niversity of Sheffield, for research 
into the constitution of the alloy steels. The fellow
ship, which is tenable for five years, is awarded by a 
committee appointed by the council of the Royal 
Society and the University of Sheffield from a fund 
bequeathed by the late Dr. H. C. Sorby. 
Dr. Thompson holds the degrees of Doctor of Metal
lurgy (Sheffield) and Bachelm· of Science (London). 
He was a Carnegie research scholar of the Iron and 
Steel Institute, is a member of many bodies con
cerned with physical and metallurgical matters, and 
has published a number of papers on metallography 
and allied subjects. 

THE Dr. Jessie Macgregor prize for medical science, 
of the Royal College of Physicians, Edinburgh, is to 
be awarded in July to the applicant who pre:>ents the 
best record of original work in the science of medi
cine, published or unpublished, but must not have 
been published earlier than three years prior to the 
date of award of the prize. The prize, which is of the 
value of 7sl., is open to women medical graduates of 
the University of Edinburgh, or to those who have 
taken the triple qualification and before heing qualified 
studied medicine for at least a year in Edinburgh. Ap
plications for the prize, with a record of the work of 
the competitor, must be sent to reach the Convener of 
the Trustees, Royal College of Physicians, Edinburgh, 
by, at latest, June I. 

THE Bureau of Education in India has issued a 
pamphlet by Mr. R. K. Sorabji entitled "Facilities 
for Indian Students in America and Japan." Mr. 
Sorabji warns students that it is unwise for anyone 
to visit the United States on an allowance of so or 
6o rupees per mensem, even though the student may 
make some money in the vacations; he requires from 
15ol. to 2ool. a year, of which he may earn sol. The 
facilities for technical education and the cheapness 
of it may attract the student to Japan, but the candi
dates for admission to the colleges exceed the accom. 
modation, and when a system of competitive examina
tion is introduced, the youth trained in a Japanese 
school possesses greater advantages than the Indian. 
As is the case in the United States, the student will 
require an allowance of from rool. to rsol. per annum, 
and as the teaching is given in Japanese he must 
acquire that language before he can derive any 
advantages Japanese institutions. 

Societies and Academies. 
LONDON. 

:Royal Society, May 6.-Sir J. J. Thomson, president, 
in the chair.-R. H. Fowler, E. C. Gallop, C. N. H. 
Lock, and H. W. IUchmond: The aerodynamics of a 
spinning shell. This paper deals with the motion 
through a gas m· a body with an axis of symmetry 
and a spin about that axis. The range of velocities 
includes the velocity of sound in the gas. It has 
special reference to the motion of an ordinary shell 
through air under gravity. The problem is approached 
from the aerodynamical viewpoint. The force system 
imposed by the gas is analysed into its most important 
constituents bv helo of the theorv of dimensions and 
by detailed wind-channel experiments. The general 
equations of .motion are obtained in a vector notation, 
and reduced to tractable approximate forms in certain 
important special cases; in particular, when the axis 
of svmmetrv and the direction of motion of the centre 
of gravity "nearly coincide. An approximate formal 
solution of these last eauations is obtained, and the 
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errors in the equations themselves and their solutions 
are shown to be negligible. The solutions obtained are 
submitted to the test of expenment; and the magni• 
tude of the more important members of the force 
system determined numericallv as functions of the 
velocity of the shell up to the velocity of sound. 
At the same time the main assumptions made in the 
analysis are verified. The experimental method used 
is to fire the shel! through a series of cards. The 
shape of the holes left in the cards determines 
accurately the angular motion of the axis of the shell. 
From this the values of the chief components of the 
force system are deduced. One of the results 
is to determine accurately the spin required to render 
the shell stable at any velocity. The behaviour of 
the force components as functions of the velocity 
appears to be of scientific interest, and of obvious 
importance in technical ballistics.-Prof. \\!. E. 
Dalby : Researches on the elastic properties and the 
plastic extension of metals. This paper relates to a 
new type of load-extension diagram recorded 
matically by an adaptation of an instrument already 
described to the societv. The extension of the test 
piece is multiplied rso times by the instrument. \Vith 
this magnification, about 1 ilo extension is shown on 
the negative, and the elastic line appears at a slope 
of about 6o0

• The shaoe of the elastic line can there
fore be studied and the process of extension can be 
watched, so that stretching can be stopped at an 
assigned value and the load removed and then re. 
applied. The removal and re-application of the load 
produce a loop on the diagram, and several such 
loops can be described on each negative. Looped 
diagrams taken from metals commonly used were 
shown. Comparisons of these looped diagrams show 
that each metal is characterised by its elastic line and 
loops. A succession of plates was taken from a test 
piece of high carbon steel stretched almost to break
ing. These plates set end to end give a procession 
of loops, and show that the loop area tends to a 
maximum. The questions of time-interval between 
the taking of loops and heat treatment between the 
taking of loops are examined in relation to loop area. 
It is shown that in the high carbon steel and <1lloy 
steel lapse of time has little or no effect in restoring 
elasticitv. nor is the elasticitv restored bv boilinv in 
water. .New data relating to i:he of materials 
are given bv these diag-rams, viz.: (r) The area of the 
loop. (2) The rate of increase of the area of the loop. 
(1) The maximum area.-C. T. R. Wilson: 
tions on lightning disrharges and on the electric field 
of thunderstorms. The investigations were carried 
out at the Solar Physics Observatorv, Cambridge, by 
methods alreadv described (Proceedings, rgr6). Ap
paratus has been added to secure a photographic 
record of the readings of the capillarv electrometer 
used in the measurements. Changes in the electric 
field which occuov less than a tenth of a second are 
recorded. The sudden changes produced in the poten
tial gradient by the passage of lightning discharges 
recorded in ror7 were positive in <112 cases and nega
tive in 270. The mean value of the electric moment 
20H (0 being the quantitv discharged and H the 

height through which this charge is dis
placed) of a lightning discharge is about 3 x ro•• 
e.s. u. x em. or roo coulomb-kilometres. The. mean 
auantity discharged is of the order of 20 coulombs. 
The magnitude of the notentials attained in 
clouds is of the order of ro' volts. The rate of vertical 
separation of charges in a thundercloud may amount 
to some coulombs. per second, i.e. the vertical curre_nt 
through the cloud is of the order of some amperes. 
A thundercloud or showercloud mav be regarded as 
an electric generator, capable of maintaining between 
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