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they could then afford to smile at the. idea of an in
vader setting foot within our little sea-girt land, sure 
in the prospect of its remaining the centre of " a 
greater Empire than has been." 

And I think I may venture to assert that if we 
had adopted at home the principle of universal ser
vice for the defence of that Empire, a principle which 
that great man and soldier Lord Roberts has so per
sistently advocated, the present iniquitous war would 
never perhaps have been set on foot. 

I suppose that, on the whole, one thing regarding 
the population of Australia that strikes the visitor 
f1om the Old Country more than another is the 
enormous disproportion between the extent of habit
able country and the number of actual inhabitants. 
That a continent nearly as large as Europe should 
have far fewer inhabitants than London alone, and 
a density of only about one seventy-fifth that of 
Europe is an obvious incongruity. But it is one 
which will naturally tend to right itself as the years 
roll by; and since the necessity for a great increase 
of population in order to develop the country is forcing 
itself upon the attention of those who guide the for
tunes of the several States, we shall no doubt witness, 
in the near future, a much more rapid rise of popu
lation than has occurred in the past. Fortunately, 
the increase which has taken place is of the right 
sort. Australia has, to its credit, long refused to be 
the dumping-ground for the dregs of the Old World, 
and is developing a race which will, in the course of 
a few decades, probably be more purely British, both 
in physique and character, than any other extensive 
area of population in the world, not even excepting 
the mother country. No nation has greater possi
bilities for the future. Assured of peace and of free
dom from outside interference, there is nothing to 
impede that advance which, in her adopted motto, 
Australia puts before herself as her constant aim; and 
her invitation to us to visit her shores was, we 1nay 
take it, not intended merely as an act of graceful 
hospitality, but also as a means of promoting within 
her borders that advancement of science which, as 
its title expresses, is the essential object of the 
existence of the British Association. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OXFORD.-Mr. T. V. Barker, fellow of Brasenose 
College, has been appointed University lecturer in 
chemical crystallography for five years from January 
1, 1915; and Mr. A. G. Gibson, Christ Church, as 
University lecturer in morbid anatomy for five years 
from the same date. 

SPEAKING at the annual meeting of the Sheffield 
University on Monday, the Vice-Chancellor, Mr. 
H. A. L. Fisher, said he believes that when the war is 
concluded it will be possible for England very largely 
to step into the place hitherto occupied by Germany. 
If our universities will only be a little more imagina
tive and try to reproduce some of the perfection of 
organisation which prevails in Germany, and has 
brought eternal honour to the German nation, our 
universities may become cosmopolitan in the sense in 
which Oxford was the great cosmopolitan university 
of the Middle Ages. It is only since the Reformation 
that English universities have become, in a sense, pro
vincial. In certain regions of applied science there 
is no reason why in the next fifteen or twenty years 
Sheffield should not be the technical capital of Europe. 

A COPY of the annual report of the I 18th session, 
1913-14, of the Royal Technical College, Glasgow, 
has been received. Judged by the tests now univers-
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ally applied the session was one of the most successful 
in the history of the college. The number of day 
students continues to increase steadily; but the most 
satisfactory feature is the accession to the number of 
those attending full courses, resulting in a great ex
pansion in "student-hours " of actual attendance and 
work. The total number of "student-hours" of the 
day classes was 237,908, an increase of more than 
15 per cent. on the corresponding figure for the pre
ceding session. The scheme affiliating the college to 
the University of Glasgow came into operation at the 
beginning of the session, with satisfactory results. 
Forty-one matriculated students were in attendance 
on qualifying classes within the college, and of these 
twenty-eight were following a full course of study. 
At present the scheme applies only to degrees in 
engineering, but the advisory joint-committee, estab
lished by the University and the college, has prepared 
a draft Ordinance for degrees in applied chemistry, 
which is now under consideration. It is hoped that 
this Ordinance will receive the approval of the Privy 
Council during the coming session, and thus give to 
college students in chemistry the opportunities for 
graduation now open to students in engineering. The 
report points out it is believed that more than a 
thousand past students have now joined H.M. Forces; 
the First Company of the 3rd Glasgow Battalion 
H.L.I. consists of college students exclusively. The 
Carnegie Trust for the Scottish Universities recently 
considered the position of the college in view of their 
allocation of grants for the next quinquennium. In 
the result, the trust made a grant to the college of 
IOool. per annum for five years. Of this sum, IOol. 
is for the maintenance of the library, 3001. for pro
visional assistance, and 6001. towards a superannua
tion scheme. The college received during the year, 
among other gifts, legacies of 50001. from the late 
Mr. William ·weir, and 5ool. from the late Mr. J. C. 
Alston. 

SOCIETIES AND ACADEMIES. 
LONDON. 

l{oyal Society, November 19.-Sir \Villiam Crookes, 
president, in the chair.-A. Mallock: Note on the cir
culation of the atmosphere.-Sir Sidney Burrard: The 
origin of the Indo-Gangetic Trough, commonly called 
the Himalayan Foredeep.-G. W. Walker: Approxi
mately permanent electronic orbits and the origin of 
spectral series. In this paper an endeavour is made 
to find a basis of explanation of spectrum series in 
terms of strict electrodynamics. The illustrative 
system consists of a spherical nucleus radius a, with 
a positive electric charge E and a fixed magnetic 
mo11).ent µ. It is constrained to be fixed and may be 
regarded as corresponding to a comparatively massive 
atom. A single corpuscle with a negative charge e 
and mass m is free to move under the influence of 
the forces exerted on it by the nucleus. When the 
effect of radiation is neglected circular orbits are 
shown to be possible. The circumstances, stability, 
and range of these orbits are examined in detail, both 
for orbits outside and inside the nucleus. Only the 
inside orbits appear to have a bearing on the problem 
in hand. It is found that there is a class of circular 
orbits in each of which the angular momentum of 
the corpuscle has the same value. This result has 
already been obtained by Conway, who sought to 
identify the value with Planck's unit. It is here 
shown that these orbits occur only if the charge of 
the nucleus is concentrated mainly at the surface, or 
if the material of the nucleus has a large dielectric 
ratio. Another class of circular orbits exists. T):iey 
lie in the equatorial plane of the nucleus, and have 
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different angular momenta. The formulre, alt~ough 
possessing the same general features, are not so s1mi:ile 
as those for the Conway orbits, The effect of radia
tion is next considered. The motion of the corpuscle 
gives rise to radiation disturbance inside an~ ~utsi1e 
the nucleus, while the nucleus produc~s radiat10n m 
the manner proved by Lamb. The disturbance· can 
be analysed into terms of electric and magnetic type. 
In each case a series of values of r / a are found for 
which the reaction on the corpuscle becomes very 
small, and so it is argued that the c?rpuscular ?rhit 
for which rja has one of the~e values 1s ~omparahve!y 
stable and gives a spectral !me. Followmg Lamb m 
supposing that the dielectric ratio is great, we find 
that from the Conway orbits with magnetic type of 
disturbance we get the recognised Balmer formula, 
while with the electric type of disturbance we get a 
series closely resembling the Rydberg formula. _In 
addition to these series we ought to get Lamb's senes 
from the nucleus, but quite consistently with the theory 
they may be in the infra-red or the ultra-violet. _In 
order to fit the formula of Balmer type with 
the hydrogen series, and taking ejm= 1-7 x 10:, 
µ = 1-8 x 10- 21 , the radius of the nucleus r~qu_ired i_s 
about z x 10- 10 cm.-W. Jevons: Spectroscopic mvest1-
gations in connection with the active modificati_on_ of 
nitrogen. IV.-A band spectrum of boron mtnde. 
(1) The interaction of active nitrogen an d boron tri
chloride or methyl borate develops a band ~pectrum 
extending from ,\ 6371 to at least ,\ 2140, with well
defined hea ds degrading throughout towards the red. 
(2) The new spectrum consists mainly of two distinct 
systems, in the less refrangible of which each band 
consists of four heads forming two close doublets. 
The more refrangible system has single heads, _and 
thus resembles the silicon nitride spectrum described 
in a previous paper. (3) The wave-lengths of t~e 
heads have been measured, and the wave-numbers m 
each system have been classified and r~pres~nted by 
formulre in the usual manner. (4) Chemical and 
spectroscopic evidence has established that the origin 
of the spectrum is boron nitri~e. _Boron, c~rbon! a_nd 
silicon compounds are thus ahke m developmg nitnde 
spectra in the nitrogen afterglow. (5) The bor<?n 
nitride bands, like those of cyanogen, a re produced m 
the electric arc spectrum where they ?ccur, togeth~r 
with bands of the oxide.-Prof. E. WIison : An addi
tional note on the production of high permeability in 
iron. It has been shown that if stalloy in laminated 
ring form is subjected to a magnetising force due to 
a direct current whilst it is cooling through the tem
perature at which it regains its magnetic_ properties, 
and is at the same time shielded from the mfluence of 
the earth's magnetism, the permeability recovered at 
atmospheric temperature has a maximum value of 
more than 10,000 when the magnetic induction was 
of the order 6ooo C.G.S. units. It had been shown 
previously that high values of the per~eability ca_n 
be obtained without the use of a spec1ar magnetic 
shield when iron has impressed upon it a magnetising 
force due to an alternating current, during the time 
that 'it cools through the temperature at wh!ch it 
regains its magnetic properties. As, however, m the 
last-mentioned case, an iron tube was used to enclose 
the specimen and became heated with the specim_en, 
it was thought desirable to discover "':'hether !he high 
value of the permeability can be obtamed wnen there 
is no question of ma_gnetic shielding_. l_n the present 
experiments the specimen of stalloy m rmg. form was 
allowed to cool inside a sealed fire-clay crucible, when 
subjected to a magnetising force of 13 C.G.S: _units, 
and at atmospheric temperature a permeab1hty of 
more than IO ooo was again obtained. Further ex
periments hav~ been ma.de with _stalloy jn the form of 
straight strips. The specimen which consisted of a num-
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her of strips side by side was wound with a magnetising 
coil and then placed inside an iron tube. On allowing 
it to cool through the temperature at which mag_n~tic 
quality is regained, when subjected t~ a magnetisu~g 
force due to a direct current, the improvement m 
maximum permeability, wnen at atmospheric tempera
ture, was small, and.had apparently disappeared when 
re-tested at the maker's works. 

I{oyal Anthropological Institute, November 17.-Prof. 
A. Keith, president, in the chair.-The Hon. John 
Abercromby : The prehistoric pottery of the Canary 
Islands and its makers. In the museums of the 
Grand Canary, Teneriffe, and Palma a considerable 
number of prehistoric vessels a'.e preserved. ~nthro
pologists are agr~ed that the n~tives of the archipelago 
at the time of its conquest m the fifteenth century 
were a compositP, people made up of at least three 
stocks : a Cro-Magnon type, a Hamitic or Berber 
type, and a ?rachycephal_ic_ !YP~· The,se _natives were 
in a Neolithic stage of civihsahon. 1 heir arms were 
slings, clubs, and spears. Most of th~ people went 
naked, except for a gird!~ round the !oms, an:I there 
was no intercommunicat10n between the islands. 
Their stone implements were of obsidian or of basalt. 
Only four polished axes are known from the Grand 
Canary and one from Gomera. The axes are . of 
chloromelanite, and of a type contemporary ~1th 
megalithic structures in France. The fir~t colomsts 
probably brought the knowledge of mal~m~ _pott~ry 
with them but each island developed an md1viduahty 
of its ow~. Even the painted ware of the Grand 
Canary appears to be of local origin and not. due. to 
external influence. Although undoubted Lybian m
scriptions in the Grand Canary and Java querns of 
Iron age type prove that the a:chipela_go was visi~ed 
before its conquest by the Spamar1s without affectJ!lg 
the general civilisation of its 11:habitants:-Maior 
E. R. Collins : Stone implements discovered m S~uth 
Africa during the Boer war. The paper dealt i:na(nly 
with finds in or on the terrace-gravels, the pnnctpal 
sites being Burghersdorp, in Cape Colony, Spytfon
tein in the Orange Free State, and Vereemg11~g, 
Meyerton, Panfontein, Klerksdo_rp, and Vlek_fontem, 
in the Transvaal. A few palreohths from undisturbed 
South African gravels have been recorded, but several 
more were brought to light in digging- shelter-t_renches, 
and certain finds on the surface confirm the view that 
the early Cave-period of Europe is also r epresented 
in South Africa, quite apart from the supposed Bush
man series. 

Geological Society, November 18.-Dr. A. Smith 
Woodward, president, in the chair.-A. Dunlop: A 
raised beach on the southern coast of Jersey. _The 
raised beach is on the eastern slope of the ndge 
between Le Hocq and Pontac. The section, facing 
northwards, shows the following succession of beds 
from above downwards :-

Thickness in feet irtrhcs 
(1) Earthy loa m, with a layer of rubble ... 4 
(2) Stiff brownish-red clay ... ... . .. 

0 

0 

(3) Yellow loamy clay, containing water-
worn pebbles and angular fragments 3 

(4) Coarse brown sand . . . 3 
4 
6 

(5) W a ter-worn pebbles, closely packed in 
a matrix of coarse brown sand . . . 4 6 

The rock beneath is fine red granite. The section is 
terminated at its western end by sloping rock. The 
base of the section is about 50 ft. above mean sea
Jevel. The pebbles are o! the red granite ?f the 
locality, but some are of d~abase and of quartzite, a~ 
well as a few of flint. Flmt pebbles have also been 
found in two !ow-level raised beaches, and flint-pebbles 
and fragments have been noti~ed in th~ yellow. clay. 
A raised beach was recently pomted out m the railway 
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cutting n<'ar the eastern railway station. Its base is 
about 55 ft. above mean sea-level, and it is covered 
by a thick bed of yellow loamy clay.-Prof. S. J. 
Shand : Tachylyte veins and assimilation phenomena 
in the granite of Parijs (Orange Free State). The 
district is the neighbourhood of Parijs township, 
situated on the Vaal River, and lies upon the northern 
portion of the Vredefort granite-mass. The so-called 
"granite " near Parijs is a red and grey streaky 
gneiss, often traversed by veins of red pegmatite; 
these are of a later period of consolidation than the 
rest of the rock. The grey facies of the gneiss results 
from assimilation of the country-rock by an ascending 
magma; while the red facies represents the residual 
portion of the same magma. The tachylytic veins every
where intersect the granitic rocks. These veins range 
from a fraction of an inch to 2 ft. in thickness, but 
in the thicker veins there are numerous inclusions of 
the country-rock. They are irregular in form, thick
ness, and direction, and are due to the intrusion of a 
basic magma which underlay the district. The author 
brings forward evidence to prove that the position 
occupied by the tachylyte is independent of tectonic 
features, but follows directly from solution and corro
sion of the granitic rocks by the basic magma. 

Linnean Society, November 19.-Prof. E. B. Poulton, 
president, in the chair.-A. J. Wilmott: Discovery of 
Hydrilla verticillata, Casp., in Esthwaite Water. This 
is a small lake to the west of Windermere ; and the 
discovery was made by Mr. Pearsall.-C. H. Wright: 
The Mosses and Hepaticre of West Falkland Islands, 
from the collections of Mrs. Elinor Vallentin. Having 
made a collection of phanerogams and ferns, which 
formed the basis of a paper published in the Journal 
of this society, (Botany, vol. xxxix., 313-39), Mrs. 
Vallentin returned to the Falkland Islands and made 
collections of the lower Cryptogams. The present 
paper contains the determinations of this collection 
and attempts to bring together the information pre
viously published on other collections. The genera 
represented are either terrestrial or aquatic, and the 
species much resemble those from the northern hemi
sphere. Many are capable of resisting cold and 
drought, such as they are exposed to in these wind
swept islands. Very little affinity is shown with the 
flora of New Zealand and the subarctic islands to the 
south of it.-R. S. Bagnall: Thysanoptera of the vVest 
Indies. 

CAMBRIDGE. 

Philosophical Society, November 9.-Prof. Newall, 
president, in the chair.-Sir J. J. Thomson : Experi
ments with slow kathode rays.-Prof. J. Zeleny: The 
conditions of instability of electrified drops, with appli
cations to the electrical discharge from liquid surfaces." 
Experiments on the electrical discharge from liquid 
drops formed at the ends of small tubes, show that 
under some conditions the surface of the liquid is 
subject to more or less agitation. When the surface 
is examined under the instantaneous illumination of a 
spark, small masses of liquid are seen to be pulled 
away. This behaviour is shown to have no direct 
connection with the electrical discharge but is ex
plained by the surface becoming unstable under the 
action of the electric forces, the observed electrical 
current being carried across the gas gap by minute 
electrified drops. The square of the potential at which 
the instability begins is directly proportional to the 
radius of the drop and to its surface tension, a relation 
which has been verified by experiment. Whether an 
electrical discharge, from a given surface, may begin 
before the surface becomes unstable depends upon the 
gas used and its pressure, since these quantities 
determine the starting potential for the electrical dis
charge. 
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MANCHESTER. 

Literary and Philosophical Society, November 3.-Mr. 
F. Nicholson, president, in the chair.-W. C. 
Jenkins: Note on the aerolite which fell at Upholland, 
near Wigan, on October 13.~H. Day: Variation in a 
Carboniferous brachiopod. The species chosen for 
investigation was Rl'ticularia elliptica, as a common 
and typical representative of the "Spirifer glaber" 
group, regarding which considerable doubt has existed 
as to the distinction of species and genera. This type 
is readily distinguished by its fine, reticulate orna
ment, but great variation is shown by individuals in 
respect of relative length, breadth, and thickness. 
The length, breadth, and thickness of each of 1000 

specimens, collected from one spot, were accurately 
measured, and the ratios L/B and L/T were then 
determined. Each of these ratios was found to varv 
according to a symmetrical simple variation curve', 
leaving no doubt as to the specific unity of the 
assemblage. It was further ascertained that varia
tion in respect of either ratio was nearly independent 
of that. in respect of the other. There is, however, a 
slight tendency for breadth and thickness to vary 
together in relation to length, in such a way that both 
ratios on the average diminish as the individual 
increases in size. 

November 17.-Mr. R. L. Taylor, secretary, in the 
chair.-F. W. Atack: The salt-formation of oximes. 
After outlining the current theory of oxime-isomerism, 
due to Hantzsch and Werner, the author pointed out 
that there is a notable discrepancy between the 
formulre first deduced by Hantzsch and vVerner in 
support of their theory and those in agreement with 
the Beckmann change, and thjs discrepancy has 
never been explained. Tschugaev's statement that 
only the so-called a-dioximes form characteristic salts 
with metals of the eighth group of the periodic 
system is incorrect, the author having obtained similar 
salts with the so-called y-dioximes. It has been found 
that in case an "oxime" group forms a hydrochloride, 
it does not form such salts. New methods for the 
purification of oximes were outlined. 

DUBLIN. 

l{oyal Dublin Society, November 24.-Dr. J. H. 
Pollok, in the chair.-Prof. W. Brown : The fatigue 
of nickel and iron wires when subjected to the i°nflu
ence of alternating magnetic fields of frequency 50 per 
second. The results of some experiments showed that 
it takes about three times longer to fatigue an iron 
wire than a nickel one when tested under the same 
conditions.-Nigel G. Ball : The action of pecta.,e. 
The action of the pectase of Syringa vulgaris on a 
solution of pectin was investigated by determining 
the change in viscosity of the mixture. In the pre
sence of electrolytes the viscosity rose to a maximum 
and then decreased.-W. R. G. Atkins and G. 0. 
Sherrard : The pigments of fruits in relation to some 
genetic experiments on Capsicum annuum. In Cap
sicum fruits red is dominant to yellow, chocolate, and 
orange. The reds and chocolates have oily pigments 
in plastids. These are distinguished from lycopin, 
carotin and xanythophyll by their ready solubility in 
cold alcohol and in petroleum ether.-W. R. G. 
Atkins : Oxidases and their inhibitors in plant tissues. 
Part iv. Peroxidase reactions of related species of 
Iris are similar, even though distribution of antho
cyanin may be different. Alterations in peroxydase 
due to removal from light are not rapid enough to 
vitiate this conclusion. Anthocyanin is frequently 
present where there is no peroxydase. Well-marked 
inhibition patches are found in some species. Toluene 
water is as effective in removing inhibitor as is 
cyanide. 
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PARIS. 

Academy of Sciences, November 16.-M. P. Appell in 
the chair.-H. Deslandres : Observation of the total 
eclipse of August 21, 1914, by the expedition from the 
Meudon Observatory. The expedition organised by the 
Observatory of Meudon made observations at Strom
sund, in Sweden. Photographs were taken with two 
spectrographs, a brief description of which is given 
(see p. 373).-A. Chauveau : The question of the 
diminish.ed resistance of enfeebled organisms to the 
destructive action of the tubercle bacillus. The author 
has previously published the view that healthy sub
jects, living in close contact with tuberculous patients, 
are as liable to contract tuberculosis as enfeebled 
s_ubjects. Th~y are all, strong and weak, equally 
!table. to receive and cultivate the specific germs of 
the ~1~ease if these germs succeed in penetrating in 
the hvmg state by the two usual modes of infection 
(respiratory or digestive). The author discusses from 
the public health point of view the opposite view more 
commonly held, and protests against erroneous inter
pretations of his views.-Andre Blonde) : The most 
general enunciation of the laws of induction. Experi
ments are described showing that the enunciation of 
the laws of induction in some well-known text-books 
is too general.-M. Courty : Observation of the 
transit of Mercury made at the Observatory of Bor
deaux, November 7, 1914.-P. Gaubert: Artificial 
macles of tin.-Marcel Baudouin : Discovery of a 
menhir remaining upright under a dune on the coasts 
of Ven dee. The stone was found in modern 
Quaternary deposits and was indisputably of human 
workmanship.-Maurice Lugeon : The presence of 
crystalline plates in the Prealps and their significa
tion.-H. Colin : The saccharogen in the beetroot.
P. Hariot: The marine flora of the island of Tatihou 
and of Saint-Vaast-la-Hougue. 

CALCUTTA. 

~siatic ~ociety of Bengal, November 4.-J. J. Kieffer : 
Ch1ronom1des du Lac de Tiberiade. Six new species 
are described and one already known from Europe 
and North Africa (Pelopia monilis) recorded from the 
Lake of Tiberias.-H. Sastri: Recent additions to our 
knowledge of the copper age antiquities of the Indian 
Empire. The note brings up to date the information 
abo_u! the copper or bron~e antiquities of India by 
n_ohcmg some fresh ~atenal that has come to light 
smc_e Mr. y. A. Smith wrote on the subject in the 
Indian Antiquary, and makes some corrections in the 
descriptions by Mr. Smith. 

BOOKS RECEIVED. 
Inaugural Address of the President, vV. A. Evans, 

to t~e Mem?ers of the Leicester Literary and Philo
sophical Society, October 5: Wheat and its Relation 
to the Present Crisis. Pp. 20. (Leicester : W. 
Thornley and Son.) 
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(Milano: T1po. Lit. Rebeschm1 de Turati E. C.) 

The Museum of the Brooklyn Institute of Arts and 
Sciences. Science Bulletin. Vol. ii. No. 4: A Re
port on the South Georgia Expedition. Edited by 
R. C. Murphy. Pp. 43-101. (Brooklyn : The 
Museum of the Institute.) 

Memorie de! R. lstituto Lombardo di Scienze e 
Lettere. Vol. xxiii.-xiv. della Serie III. Fasc. I. 
Saggio di un lndice Lessicale Etrusco. By E. Lattes. 
Pp. 66. (Milano: U. Hoepli.) 

The Trisection of Lines and Angles : Geometrical 
Researches in the Twentieth Century. By C. 
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(London: Macmillan and Co., Ltd.) 7s. 6d. net. 
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H. G:. Hutchmson. Two vols. Vol. i. Pp. xiv+338. 
Vol. 11. Pp. x + 334. (London . Macmillan and Co., 
Ltd.) 30s. net. 
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1s. net. 
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1913-14. Pp. 466. (London: J. Murray.) 
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Band xxiii., N r. I. Photographische Altfnahmen des 
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19u. By Dr. J. Rheden. Pp. 28+Tafel 9. Band 
xxv., Nr. I. Untersuchungen iiber das Rothschild
Coude und den Coudespektrographen der k.k. 
Universitats-Sternwarte in Wien. By A. Hnatek. 
Pp. 67. (Wien.) 
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Hosie. 2 vols. Vol. i., pp. viii+300. Vol. ii., pp. 
308. (London : G. Philip and Son, Ltd.) 25s. net. 
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the Labrador Current upon the Surface Temperature 
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