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on aeronautics in connection with the engineering 
classes at the Universities of St. Andrews, Glas-gow, 
and Edinburgh. The University Court voted a grant 
of sol. to defray the cost of the lectures in Edinburgh, 
and suggested that the lectures should be open to the 
public. 

M. !'Abbe Breuil, of Paris, has been appointed 
Munro lecturer on prehistoric a rchreology for the 
academ ical year 1920-2 I. 

LrvERPOOL.-The University, through its Chan­
cellor, Lord Derby, has just issued an appeal to its 
constituency, the counties of Cumberland, Lancashire, 
Cheshire, and North \Vales , for funds that will enable 
it to come abreast of present needs. Some of the 
laboratories have been in existe nce since I88I, and 
are obviously inadequate, while all of them arc now 
too small; thus the practica l co urse in elementarv 
physics is being repeated e leven times each weeli. 
The librarv needs to be extended· the chemical 
laboratories" are so overcrowded that' work is beino 
carried on in Army huts; new departments are con":: 
templated and interesting developments are being 
thought out. A chair in the m a thematical theorv of 
statistics, a ship-model tank, a department of "col­
loidal chemistry, and a deoartment of marine food 
industry are am the " futuri st " ideas that make 
this appeal so relevant to a great industrial and 
commercial centre. Tt is booed that the sum of a 
million pounds maY be obtai-ned. ami of thi s about 
S?O,oool.' is urgendv rPquir('d for pressinl-( expan­
Sions. Already about 2oo,ooo!. has been promis('d. 

ON Saturday last, :March 20, the third annual dinn('r 
of the m etallurgy department of the Sir John Cass 
Technical Institute was h eld, Mr. G. Patchin, the 
head of the department, being in the chair. Dr. C. A. 
Keane, the principal, replying to the toast of the 
institute , stated that at the oresent time there are 
more than a thousand individua l students attending­
the various courses. Jn 1904 there were three courses 
and stud('nts in the metallurgv depart­
ment, and th1s vear there a re e leven courses and one 
hundred a nd twenty students. 

ONE of the most valuable provisions of the new 
Army scheme is that which relates to the education 
of the rank and file. The inten tion is to provide men 
in the Army with an educationa l training equal, or 
even superior, to what is avai lable in civilian life. 
Every officer in command of a company will be held 
responsible for the instruction of his men, not onlv 
in drill and discipline, but also in the class-room and 
workshop, and the result will certainly be increased 
intelligence and efficiency. For the introduction of 
this substantial reform Col. Lord Gorell, who since 
I918 has been Deputy Director of '>taff Dutic!'; 
(Education) at the War Office , Sir H enrv Hadow, 
and Mr. P. A. Barnett are largely responsible, and 
they a re to be congratulated cordially that the scheme 
of Armv certificates of education is to come into 
operation on July I, Igzr. Four classes of certificates 
are to be awarded on the results of examination. 
For the third-class certificate candidates must be <ble 
to read intelligently a selected pi ece of English prose, 
write a simple letter, work simple sums up to and 
including vulgar fractions in reference to concrete 
examples, and answer questions on a course of citizen­
ship and history. The second-class certificate \\'ill 
apparently require a standard of attainment comparable 
with those of the former Preliminary Local Examina­
tions of Oxford and Cambridge; a nd the first class, 
involving English, mathematics, geograPhy and map­
reading, and (optional) an ancient or modern language , 
approximately that of the First School Examination. 
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By taking, in addition, two or three single subjects 
from different groups, a special certificate may be ob­
tained. Various practical subjects may be taken for 
the second-class certificate, and the groups for the 
special certificate include mechanics, chemistry, physics, 
botany, zoology, geology, physiology, civil, mechanical 1 

and electrica l engineering, agricultura l chemistry, and 
commerce. \Ve shall watch with close attention 1he 
application and results of this educa tional sch,,me. 

---------

Societies and Academies. 
LONDON. 

!loyal Society, March I 1.- Sir ] . ] . Thomson, 
president, in the chair.-vV. G. Duffield, T. H. 
Burnham, a nd A. A. Davis : The pressure upon the 
poles of metallic arcs, including alloys and composite 
arcs. In a previous communication (Phil. Trans., 
A, ccxx., p. 209, 1919) the authors showed that the 
poles of a carbon arc behaved as though they repelled 
one a nother, and methods were described by which 
the pressure upon each pole could be measured. 
R easons were given for attributing th is e ffect to the 
reaction consequent upon the emission of electrons 
from the poles under the influence of thermionic or 
photo-electric action. The present experiments relate 
to arcs between iron, copper, and silver terminals, t.he 
ra te of variation of the pressure with current dens1tv 
being measured for the· a nd cathodes. The 
pressu res were 1-(reater than m the carbon arc, t?at 
within the copper arc being the largest. Assummg 
that the pressure is due to the projection of electrons, 
a comparison between the kinetic energy of the elec­
tron a nd that of the metallic atom at the temperature 
of the ooles showed sufficient agreement to suggest 
that the electrons before orojection \vere in thermal 
('quilibrium with the meta!' of the pole. The reactions 
upon electrodes composed of. an .alloy of and 
copper were also measured, hkew1se those Wlt?m an 
arc bet,veen a silver and a carbon pole. In th1s case 
th(' oressu1·e was determined ma inly by the material 
of the pol e under examination. The of. the 
mecha nism wherebv a gas may be heated IS bnefly 
discussed. Some account is also 1-(iven of the varia­
tion in the potential difference between the poles when 
the materiai of one is altered.- J. H. Vincent : Further 
experiments on the variation of wave-length of the 
oscillations generated bv an ionic.va!ve due to changes 
in fil am ent current. Eccles and Vmcent have found 
that in an oscillatorv circuit maintained bv a 
thel·mionic valve with a grid coil coupling, the wave­
lenl-(th has a maximum valu(' for a certai n filament 
current. This effect is studied further in this paper. 
In order to varv the filament current, rheostats were 
desioned a nd us('d in which the change of resistance 
was"' unaccompanied by anv sensible chanl-(c in the 
self-induction of the filament circuit. The methods of 
measuring the change of wave-let;£'th due to the 
variation of filament current ,...-ere dtfferent from that 
emploved by Eccles and Vinc('nt: but it was found 
that the results obtained were mdependent of the 
particular method by which the wave-length was 
studied . It is suggested that chanS!es in several of 
the vari abl('s of a valve-maintained circuit produce 
effects of the same sig-n on the wave-l ength and the 
amplitude of the oscillations. The wave-length and 
amplitude decrease with the decrease of the 
voltage or of the plate voltage. They also decrease 
whPn the coupling of the grid coil with the main 
o<>cillator coil decreases. T ncreasing the resistance in 
either the condenser branch or the induction branch 
of the main circuit lessens the amplitude 
and wavecl('ngth; "·hile a}t('ring the filam ent curreht 
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in either direction from that giving the maximum 
wave-length gives also a decreased amplitude.-H. A. 
Daynes: The theory of the katharomete r. A his­
torical introductory· note by Dr. G. A. · Shakespear 
gives a description of the katharometer and an 
account of its development by him for hydrogen purity 
measurements and similar work in connection with 
lighter-than-air craft. The paper discusses the condi­
tions which determine the temperature of the hot 
wire in the katharometer cell, and shows that loss of 
heat by conduction through. the gas is the most im­
portant factor, convection and radiation being quite 
unimportant. Equations are given expressing the 
experimental law of heat loss in a single katharometer 
wire, and these are applied to the case of two wires 
in parallel in the arms of a Wheatstol)e bridge. 
These equations are then used to show what are the 
co!lditions for greatest sensitiveness and precision in 
various cases arising in practice.-H. A. Daynes: The 
process of diffusion through a rubber membrane. 
The nature of diffusion of gases through rubber 
membranes is discussed in the light of some recent 
work. This all points to a simple process, deter­
mined by the case of diffusion through the 
and by the absorption of the gas by the rubber. This 
is introduced mathematicallv into the oroblem of dif­
fusion through a membrane. The unsteady state is 
considered, in which the membrane, after being £x. 
posed to air, is suddenly exposed on one side to, 
say, hydrogen, and the rate of emission of hydrogen 
from the other side calculated. The passage of gas 
through the material is treated purely as a diffusion 
problem, the boundary conditions only being t!eter­
mined by absorption. It is shown that measurements 
-of the permeability of a membrane and of the !a!:! Oil 

reaching a steady state are sufficient for the deter­
mination of both absorption and diffusion consta:1ts. 
Experiments are described in which these condithns 
-are fulfilled . The measurements of the diffusion are 
made by means of a katharometer. From 
experiments the constants of diffusion and absorption 
for hydrogen, nitrogen, oxygen, carbon dioxide, 
nitrous oxide, and ammonia are determined. Tem­
perature coefficients for the constants are given for 
l1ydrogen, and the high temperature coefficient of 
permeability of rubber is shown to be due chiefly to 
the high temperature .coefficient of the diffusion ·con­
stant. The extraordinarily high permeability of rubber 
to carbon dioxide, ammonia, etc., is shown to be due 
entirely to the high absorption. A rela tion is :1lso 
suggested between absorption and critical temperature 
"Of the gas. 

Physical Society, February 27.-Prof. W. H. Bragg, 
president_, in the chair.-T. Smith: The balancing of 
errors. In calculating functions from Taylor expan­
sions or otherwise, the results obtained by summing 
any finite number of terms will differ to a greater or 
less extent from the true results. It is shown in the 
paper that by suitable modifications of the coefficients 
the results obtained, even when comparatively few 
terms of the expansion are taken, can be made to 
approximate very closely to the true results for all 
values of the variable between selected . limits.-Dr. 
N. W. MacLachlan: Notes on the testing of bars of 
magnet steel. The paper describes the results of 
experiments the Ewing double permeameter. It 
is shown that the assumption underlying the theory of 
the method, viz. that the end effects are the same 
with the long an.d short bars, is not justified, and 
that the value of H, as found by calculation on this 
assumption, is in error. The error did not, however, 
exceed 1 per cent. for any of the bars t ested, but 
the author concludes that the method is inferior as 
regards accuracy and convenience to the differential-
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coil method.-G. D. West: The forces acting on 
heated metal-foil surfaces in rarefied gast)s. The 
present paper arises out of two previous papers by the 
author on the pressure of light (Proc. Phys . Soc., 
xxv., p. 324, 1913, and x,.xviii., p. 259, 1916), and 
consists of an experimental investigation of the nature 
of certain peculiar movements of strips of thin metal 
foil surrounded by rarefied gases and exposed to radia­
tion. The ex.perimeilts deal chiefly with phenomena 
at gas pressures below r em. of mercury, and it is 
shown that the apparently dive rse results obtained 
can be connected by a theory based on the work of a 
previous paper (Proc. Phys. Soc., xxxi., p. 278, 
1919). The author concludes that at the highest 
rarefactions the pressures on the strius arise from 
the fact that, if -differences of temperature exist in 
an enclosure, · the pressure of the gas is not uniform, 
but varies approximately as the square root of the 
latter's absolute temperature. The conditions 
that exist at low gas pressures are complicated at the 
higher pressures by gas currents which differ 
fundamentallv from convection currents, but are 
closely with the phenomena of thermal 
transpiration. 

March 12.-Prof. W. H. Bragg, president, 
in the cha ir.-F. H. Newman: Absorption of 
gases in the electric discharge tube.- J. S. G. 
Thomas : A directional hot-wire anemometer. The 
instrument consists of two fine phtinum wires 
mounted close together, and forming two of the arms 
of a vVheatstone bridge. These are heated by the 
current in the bridge. When a stream of gas moves 
in a direction perpendicular to the wires, but parallel 
to the plane containing them, the leadinb wire is 
cooled, while the second wire, being shielded by the 
first, is not cooled so much, and may actually be 
heated on account of the air flowing past it being 
warmed by the first wire. A deflection of the galvano­
meter is obtained, therefore, which is reversed if the 
flow of gas is in the reverse direction. The instru­
ment is much more sensitive than the non-directional 
hot-\"ire anemometer. 

Linnean Society, March 4.-Dr. A. Smith vVood­
ward, president, in the chair.-R. H. Compton: A 
contribution to our knowledge of the botany of New 
Caledonia. The subject of this communication is the 
collection made by Mr. Compton in New Caledonia 
and the Isle of Pines during 1914 with the aid of 
money grants from the Royal Society, the Percy 
Sladen Trust, and the Wort's Travelling Fund of 
Cambridge University. The specimens collected have 
been presented to the British Museum, and the 
greater part have been worked out in the department 
of botany at that institution. Dr. Rendle gave a short 
account of the position and physical character of the 
island, and referred to previous work on its flora 
and its general characters. Important features are 
the igneous rocks which form a chain of 
gneiss i.n the north-east, and the ?erpentme form?-­
tion wh1ch covers the southern port10n and occurs m. 
larger or smaller areas throughout the island. The 
flora is rich, a nd the proportion of endemic forms 
exceptionally high. The main affinities of the flora 
are with Indo-Malaya and South-East Australia, the 
former represented chieflv in the forest regions and 
the latter ·in the scrub mid savannah regions; and a 
study of it suggests that New Caledonia i_s a very 
ancient land mass which has been isolated for a very 
long period. Dr. Rendle also gave a resume of Mr. 
Compton's account of the ferns and gymnosperms. 
The latter are of great interest; they number about 
twenty-seven, and are all endemic. Mr. Baker 
referred to a number of interesting specimens among 
the dicotyledonous flowering plants, which included 
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many :tv.Iiss . Lorrain Smith gave an account 
of the whtch mclude a n ew genus a nd a fa ir 
proportiOn of new species. ,Miss E . .M. \Vak efield 
referred to the fungi, the geographical distribution of 
whi ch showed points of in terest ; and Miss G. Lister 
described the small c&llection of Mycetozoa. 

Geological Society, March Io.- -Mr. R . D . Oldha m 
president, in the cha ir.-Prof. A. H. Cox a nd A. K: 
Wells: The. rocks of the Arthog­
D olgelley dtstnct (Menonethshtre). This paper gives 
an account of the g eology of the country between the 
Cad er Idris ra nge a nd the Mawddach Estua ry. The 
physiography of the district was described, and- a sum­
m ary of the work of previous in vestigators g iven . 

MANCHESTER. 

Literary and Pbilosophical Society, F ebr ua ry 17.-Sit· 
H enry A Miers, president, in .the chair.-Dr. T. 
Graham Brown : The function of the brain. , The 

of an anima l, as seen by a n observer, consis ts 
m of its limbs, cha nges of its attitude , 
changes m rts expression, and so on. This activity is 
usua lly called "behaviour." In itself the action is 
a physiologica l one, and may be analysed and 
described in terms of physiological mechanism. It 
is also used as an index of the me ntal processes . 
The separate movements of the parts of the bodv a re 
intettra.ted b.J. nerv?us system in the totai be­
havwur. This mtegratwn may occur at different 
levels in the central nervous system. The great bra in 
must be present if the animal is to exhibit all the 
finer shades of behaviour which cha racterise the 
normal animal. The two general methods of examina­
tion were described and illustra ted by experim enta l 
observations. Brain injuries and their results in m en 
and animals, with consequential para lysis, a nd the 
theory of the " ce rebral localisation of fun ctions " 
were discussed . 

Literary and Philosophical Society (Chemical Section), 
F ebruary 27.- Mr: R . H. Clayton, cha irma n, in the 
chair.-J. Allan: Engineering as applied to the build­
ings and plant in chemical works. 

DUBLIN. 

Qoyal Dublin Society, February 24.-Dr. F . Hacke tt 
in the chair.-Prof. Wm. Brown: Note on the clecav 
of magnetism in bar m agnets . Twenty-one bar 
magnets of different chemical composition were re­
tested for magnetic moment per gram after, being 
laid aside for ten years. The most retentive were 
found to be magnets with about I per cent. of C. 
and those with about 3 per cent. of Cr. The genera l 
results show that in ten years the m anganese group 
lost a bout 25 per cent. of their m agne tism , the 
tungsten g roup 20 per cent., and the chromium group 
about 28 per cent.-T. G . Mason : The inhibition of 
invertase in the sap of Galanthus n ivalis . The inver­
sion of sucrose in the sap extracted ft·o m the leaves of 
Galanthtts nivalis take s place wi th extreme slowness, 
so that a t the end of five days , a t a t empera ture of 
29° C., it is still incomple te . The delay is observed 
whether the sap is pressed from untreated leaves or 
from leaves the cells of which have been rendered 
permeable by exposure to intense cold or to toluene 
vapour; but the delay is least marked in the sap 
extracted by the first method. It is shown that inver­
sion such ·as occurs is due n either to the a cids of 
the cell-sap nor to the enzymes of organisms extern al 
to the cells, and hence the presence of invertase in 
the sap seems established. Efforts were made to 
demonstrate the presence of an invertase-inhibitor by 
dialysis, and by testing the effect of the sap on 
yeast-invertase, with negative r esults. Possibly the 
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greater part of the invertase of the sap is thrown 
down with the colloids coagulated by extraction, 
especia lly during exposure to cold or to toluene 
vapour. The inversion of the sucrose was traced by 
thermo-electric observa tions of the depression of 
freezing point of the sap. 'These observations usually 
showed a comparatively rapid during the 
first fe w hours, followed by a slight reversal or sus­
pension of the process for the next few hours, and 
then a steady inversion at a very slow rate. The 
r eversal is remarkable, and ma v be attributed to a 
condensation of hexoses to form' sucrose or to oxida­
t.ion of the hexoses. 
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