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at University College, London, on Tuesday evenings at 
-8.30 p.m., beginning on January 30. The first two 
lectures will be delivered by Prof. Karl Pearson, and will 
deal with " Sir Francis Galton : his Life and Parentage, 
Work and Teaching." These will be followed by two 
lectures on " Infantile Mortality," by Miss Ethel Elderton 
and Dr. M. Greenwood, jun. The fifth lecture will be on 
"Alcoholism," by Dr. David Heron; the sixth on 
" Physical Degeneracy," by Mr. Bishop Harman ; and the 
seventh and eighth on " Heredity and Environment " and 
on " Social Problems," by Prof. Karl Pearson. Further 
particulars may be obtained on application to the secretary 
of the college. 

AT the annual general meeting of the Royal College of 
Science Old Students' Association, held on January 13 at 
the college, Sir ·william Crookes, O.M., F.R.S., was 
elected as president of the association on/ the motion of 
Captain John Spiller, who shares with Sir William the 
honour of being the oldest students connected with the 
college. Prof. R. A. Gregory was elected as one of the 
vice-presidents in succession to Sir William Crookes, the 
remaining five vice-presidents being re-elected. Mr. T. LI. 
Humberstone and Mr. A. T. Simmons were re-elected 
secretary and treasurer. The evidence relating to the 
college presented to the Royal Commission on University 
Education in London was to have been considered at this 
meeting, but owing to the lateness of the hour it was 
decided to adjourn the meeting, and another general meet
ing will be called shortly, on a date to be fixed by the 
committee, at which the principal business will be the dis
cussion of this evidence. The report of the committee 
showed that the membership of the association had in
creased to 665, of whom 595 are associates of the college. 

THE report of the principal of the Huddersfield Technical 
College, read at the prize distribution on December 21 
last, has been published in pamphlet form. We find that 
the age of admission to evening classes was raised by one 
year, and the total of student hours was well maintained, 
in spite of the fall in the number of students which followed 
the raising of the age of entry. Although a number of 
individual students engaged in local industries attend day 
classes for one or more mornings or afternoons in the 
week, the conditions of employment seem to be unfavour
able to the release of young persons during working hours 
for the purpose of attending classes. As yet, little success 
has attended efforts to make systematically organised 
arrangements for such students. In making recommenda
tions with regard to the award of college diplomas, the 
staff has not hitherto had the advantage of any outside 
help or advice, such as is rendered in many university 
examinations by an external examiner acting conjointly 
with members of the university staff. To remedy this 
defect, the governors have sanctioned a scheme for the 
appointment of honorary assessors, whose cooperation and 
assistance will, it is expected, prove to be of value in deter
mining these a wards. There is an increasingly satisfac
tory relationship of the college with employers of all kinds. 
Cases are frequent in which students are allowed to leave 
work early on class nights, or are given help towards the 
payment of class fees or the cost of books or instruments. 
Much interest is displayed from time to time by employers 
and others in proposals for new classes, as well as in 
attempts to improve the existing instruction. 

SOCIETIES AND ACADEMIES. 

LoNDON. 

Royal Society, January II. - Sir Archibald! Geikie, 
K.C.B., president, in the chair.-Lord Rayleigh: The 
propagation of waves through a stratified medium, with 
special reference to the question of reflection.-Prof. F. T. 
Trouton : The mechanism of the semi-permeable mem
brane and a new method of determining osmotic pressure. 
The amount of water taken up by a liquid, such as ether, 
from an aqueous solution, the solute of which is insoluble 
in the liquid, diminishes as the strength of the solution 
increases, the maximum amount taken up being from purE 
water. Reasons are given in the paper for expecting that 
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the amount of water taken up from a given solution would 
increase under pressure, and further, that at the osmotic 
pressure of the solution the amount taken up would be 
the same as that from pure water at the atmospheric 
pressure. An account is also. given of an experimental 
investigation which has verified these conclusions in the 
case of a 60 per cent. solution of cane sugar when osmotic 
pressure is about 80 atmospheres.-Dr. Alois F. Kovarik : 
Mobility of the positive and negative ions in gases at high 
pressures. Rutherford and Child have shown that the 
current i per sq. cm., between two parallel plates when an 
intense ionisation is confined to the surface of one plate, 
is given by i=9V2 Kl321rd', where V is potential difference, 
d distance between plates, and K mobility of ion. When 
theoretical conditions are fulfilled, the current through the 
gas in the two directions affords a direct measure of 
mobility of positive and negative ions. The surface ionisa
tion was obtained by covering one of the plates with an 
active preparation of ionium, separated by Prof. Boltwood 
from the uranium residues lent by the Royal Society to 
Prof. Rutherford. Using high pressures, ionisation is 
mainly confined within a very short distance of the plate. 
The theory was tested experimentally, and it was found 
that over a considerable range i varied as V 2 and inversely 
as d'. The results for the mobilities of the ions in these 
gases are as follows :-in dry air and dry hydrogen 
mobility varies inversely as pressure up to 75 atmospheres, 
the highest used; in moist carbon dioxide the product of 
mobility and pressure is constant up to 40 atmospheres, 
but for higher pressures the product decreases as the gas 
approaches the liquid state. The mean values for the pro
ducts of mobility and pressure in atmospheres, for the 
range of pres,ures for which the product was constant, 
are for negative and positive ions, respectively, in dry air 
1-89 and 1-346, in dry hydrogen 8-19 and 6-20, and in 
moist carbon dioxide 0-67 and 0-705 cm. per sec., for a 
potential gradient of one volt per cm.-G. A. Shake• 
spear : A new method of determining the radiation con
stant. The rate of loss of heat of a silvered surface at a 
temperature of roo° C. in surroundings at 15° C. is 
observed (a) when the surface is polished, (b) when it is 
lamp-blacked. The difference is due to difference in radia
tion losses. The ratio of the rates of radiation is obtained 
by exposing the two hot surfaces in turn to a radiomicro
meter. The rate of radiation from the lamp-black is 
assumed to be proportional to the difference between the 
fourth powers of the absolute temperatures 373 and 288. 
The lamp-black at roo° C. is compared with a full radiator 
at the same temperature by means of the radiomicrometer. 
Certain corrections are necessary, and these are dealt with 
in the paper. As a check on the comparison given by the 
radiomicrometer, an instrument which constitutes a closer 
approximation to a full receiver was devised and used. 
It was found, incidentally, that the apparent radiation 
from lamp-black depends upon the surface upon which the 
lamp-black is deposited. The value obtained for <T is 
5-67>< ro- 5 ergs per sq. cm. pe_r sec. per deg'.-Dr. R. A. 
Houston : The mechanics of the water molecule. Sup
pose that a hydrogen atom loses one electron to a second 
hydrogen atom, and that the second hydrogen atom loses 
two electrons to an oxygen atom. Then the oxygen atom 
has two negative charges, each hydrogen atom one positive 
charge, there will be one line of force between the first 
and second hydrogen atoms and two lines of force between 
the second hydrogen atom and oxygen atom. Let the three 
lines of force act as equally strong spiral springs, and let 
a wave of light pass through a medium composed of such 
molecules. It is shown in the paper, by means of the 
ordinary theory of dispersion, that the absorption spectrum 
of such a medium consists of two bands, the ratio of the 
wave-lengths of which is 2-32. Also from the intensity 
and width of each band it is possible to calculate e/m, 
the ratio of unit charge to the mass of the hydrogen atom. 
Water is transparent in the ultra-violet and visible spec
trum, and has two great bands in the infra-red at 3-07 µ. 
and 6-15 µ., which are not present in oxygen or hydrogen. 
It is shown in the paper that the values of e / m calculated 
from these bands are respectively 7rro and 1550 electro
magnetic units. Hence the structure assumed for the 
molecule cannot be far off the truth. 
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Geological Society, December 20, 1911.-Prof. W. W. 
\,Vatts, F.R.S., president, in the chair.-Rev. E. Hill : 
The glacial sections at Sudbury (Suffolk). The sections 
round Sudbury were described in two Geological Survey 
Memoirs: since the date of publication of these much 
more has been disclosed. A list is given of the principal 
sections now existing, with references to the descriptions 
in the Survey Memoirs and notes of those that are there 
undescribed. The paper gives an account of a series of 
sands and silts which lie at about 200 O.D. on each side 
of the present Stour Valley. They seem to indicate 
shallow-water conditions at a level more than 100 feet 
above the present valley-floor. On the silts lies Chalky 
Boulder Clay. The transition from silt to clay is con
tinuous, and seems to sh0w that here the transition from 
formation of silt to formation of Boulder Clay was a 
continuous transition. The undisturbed condition of the 
beds indicates that during this transition there was no 
action of thrust or drag. At lower levels, from 180 O.D. 
down to 100 0 . D., on the flanks of the valley lie coarse 
gravels and sands, with current-bedding, which point to 
torrential water-action. Among these occur displaced 
masses of previously formed Boulder Clay, some contorted 
-as if by slip down slopes. At Little Cornard brick
works there is associated with current-bedded gravels a 
clay in which are embedded very large masses of remade 
Chalk. The deduction from these facts is that at Sud
bury Boulder Clay began to be formed where there was 
quiet water, which stood on both sides of the valley at a 
level of more than 120 feet above the present floor, and 
that, after such clay had been formed, there came to be 
strong currents into or along the valley at various lower 
levels. These deductions agree with the probable course 
of events if a submergence preceded the Chalky Boulder 
Clay and an emergence followed it.-C. I. Gardiner and 
Prof. S . H . Rei,nolds : The Ordovician and Silurian 
rocks of the Kilbride peninsula (County Mayo). The Kil
bride peninsula includes three principal groups of rocks. 
The northern and western part is, in the main, composed 
of igneous rocks, contemporaneous and intrusive, of Arenig 
age; the southern and eastern part principally consists of 
Silurian rocks, but these are in the south-eastern corner 
of the peninsula faulted agai nst an area of gneiss. The 
Arenig rocks resemble the Mount Partry beds of the 
Tourmakeady and Glensaul districts in the fact that they 
include cherts and shaly beds with Didymograptus 
extensus, a nd in the presence of gritty luffs and coarse 
breccias, the latter rocks showing a magnificent develop
ment. No coarse conglomerates, however, occur, and no 
limestone-breccias or other representatives of the Shangort 
beds of Tourmakeady and Glensaul, while Arenig sedi
ments of all kinds are very scarce. The most interesting 
feature of the Arenig rocks is the great development of 
spilitic lavas, which are commonly associated with cherts 
and often show good pillow-structure. Their resemblance 
to the similar rock of the Girvan district is very close. 
An enormous mass of fel site. with large quartz-phenocrysts, 
and often a lbite, as also pseudomorphs after rhombic 
pyroxene, occupies much of the northern part of the 
peninsula. There is no doubt that it, like the similar 
masses of Tourmakeady and Glensaul, is of Arenig date. 
The Siluri an rocks consist principally of grits, sandstones, 
and calcareous flags, and dip with great regularity in 
directions varying from south to east. The calcareous 
flags (Finny School beds) are highly fossi liferous, and 
have yielded more than fifty species, principally of corals 
and brachiopods, which prove the beds to be of Llandovery 
age. III-preserved specimens of Monograptus -vomerinus, 
found in the highest Silurian strata exposed, show that 
these are of Wenlock age. Dr. Henry Woodward, F.R.S., 
supplies an appendix giving a description of a new species 
of Caryocaris. 

Mathematical Society, January 11.-Dr. H. F. Baker, 
president, in the chair.-G. H. Hardi, and J. E. Little
wood : A new condition for the truth of the converse of 
Abel's ·theorem.-A. Cunningham: Mersenne's numbers. 
-W. H. Young: Successions of integrals and Fourier 
series.-W. H. Young : Multiple Fourier series. 

Royal Astronomical Society, January 12.-Dr. Dyson, 
president, in the chair.-H. C. Plummer: Hypothetical 
parallaxes of the brighter stars of type A. The paper was 
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a n investigation of th<' radial velocities of brighter stars 
in a list furnished by Dr. Campbell. The velocities of 
class A stars near the Milky Way are greater than those 
of stars in high latitudes. This fact suggests that stars 
of type A have a tendency to move parallel to the plane 
of the Milky Way.-F. G. Brown: The absorption of 
light in space. For a determination · of this absorption the 
author made use of nebulre, for, since these possess a 
measurable diameter, their distances can be approximately 
determined. Nebulre having a small apparent diameter 
must be, on an average, more distant than the larger 
objects, however their real diameters may differ.-H. H. 
Turner and F. G. Brown: An example of the use of 
spherical harmonic analysis. The authors showed the 
advantages of this analysis in various astronomical investi
gations, and gave an example, ,vhich also brought out 
the main features of the distribution of brightness of 
nebu!IB in different parts of the sphere.-W. G. 
Thackeray : Personality and bisection error of some 
Greenwich transit-circle observers. The author's object 
was to obtain a determination of the magnitude equation 
in R.A. of the present regular observers with the transit 
circle. It seems clear that the bisection errors van- with 
the zenith distance, and these personalities may be due 
partly to the eye and partly to the different positions taken 
up by the observer, according to the zenith distance of the 
star observed.-C. P. Butler: An account of a new form 
of telescope recently constructed in America. The instru
ment was a modification of the principle of the equatorial 
coude, the polar axis being also hollow, but so la rge that 
the observer was actually within it. 

PARIS. 

Academy of Sciences, December 26, 1911.-Vl Armand 
Gautier in the chair.-M. Goui, : A particular case of 
interkathodic action.--M. de Forcrand : . The ethylates of 
calcium. The product of the action of ethyl alcohol on 
m etallic calcium, its hydride, carbide, or nitride, is an 
alcoholate of calcium ethylate having the formula 

(C2 H,O),Ca + 2C 2H,OH. 
When this substance is kept over sulphuric ac id it loses 
ethyl ether and ethylene, until after several years its com
position approximates to (C2 H , O) 2 Ca + 5Ca(OH),. This 
is due to a catalytic action of lime, invariably present in 
the original compound, on the ethyl alcohol and calcium 
ethylate.-D. Eginitis: Observations on Brooks's comet 
(1911c) made at the Observatory of Athens. Observations 
on the position, magnitude, and appearance of the comet 
on various dates between August 23 and September 22. 
-G. Pick: Parallels, and differential geometry in non
Euclidean space.-Rene Garnier : The simplifications of a 
class of differential systems of which the general integral 
has fixed critica l points.-G. Kowalewski : A class of 
infinitesimal transformations of functional space.-P. 
Montel : The indeterminate character of a uniform func
tion in the neighbourhood of its essential points.-A. 
Blondel : Singular values of unsymmetrical nuclei.
Maurice Potron : Some properti es of linear substitutions 
with coefficien ts ;;'.C O and their application to the problems 
of production and wages.-M. Rosenblatt: Algebraic 
surfaces admitting a discontinuous series of birational 
transfoi-mations.-E. ~arre : Minimum surfaces generated 
by circular helices .- Emile Giurgea: Researches on the 
· · Kerr effect '' in gases and vapours. According to Lipp
mann, gases arul vapours should, in an electric field, show 
an effect similar to the " Kerr effect " in solid and liquid 
dielectrics, r,'.;sulting in a contraction given by the formula 
1>.vK-,E- h ff b" . I h v = -Srrf ~2-, t e e ect erng proport10na to t e square 

of the field, and becoming greater as the dielectric constant 
K of the gas is greater. An interferential method was 
used, and the e ffect expected was produced to a very small 
extent by vapours having large va lues of K, for example, 
C,H,Br,CS,,CCl," but it could not be elicited in air and 
CO,. even under 25 atmospheres pressure.-E. Estenave': 
Synthesis of complementary colours by means of gratings. 
One side of a glass plate is ruled with parallel lines 
alternately green and red, and the other with black lines 
parallel to the coloured ones. When this pla te is viewed 
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at a distance of about 30 cm. it appears red to one eye 
and green to the other, but when both eyes are used it 
appears greyish-white. The synthesis of red and green to 
form white is thus performed by the observer.-Edmond 
Bauer : The theory of radiation.-L. Decombe : The 
heat of Siemens, and the conception of capacity.-A. 
Lafay: The phenomenon of Magnus.--J. Delvalez: 
Representation of equipotential lines in electrolysis. Claim 
to priority against A. Brochet.-O. Boudouard : Elec
trical resistance of special steels. Measurements were made 
of the resistances of nickel, manganese, chromium, and 
tungsten steels, containing the metals mentioned and 
carbon, in very varying proportions.-P. Melikofl: 
Method for separating phospho-molybdates from silico
molybdates. The molybdate test for phosphoric acid 
possesses the defect that silicic acid is also precipitated, 
and it is often desirable to have a means of distinguishing 
between the compounds. This is found in ammonium per
molybdate solution (equal volumes of 30 per cent. H 2 O 2 

and of an 8 per cent. solution of ammonium molybdate in 
nitric acid), which will dissolve the phospho-molybdate, but 
not the silico-molybdate.-Oechsner de Coninck : Mole
cular weight of lime ; atomic weight of calcium. Deter
minations of these constants by the ignition of calcium 
formate to the oxide, and by precipitation of the oxalate 
and its subsequent ignition also to the oxide. The mean 
value found was Ca=40-02.-A. Raynaud: Solubility of 
the oxide U02 in various acids. The anhydrous oxide dis
solves very. sparingly in hydrochloric, hydrobromic, 
sulphuric, and acetic acids, but is easily soluble in nitric 
acid and in nitro-hydrochloric acids, with production of 
uranyl salt.-E. Boismenu : Hypochlorous amides. An 
attempt was made to combine hypochlorous acid with 
amides to form hypochlorites of the amides, but instead 
of these mono- and di-chloro-derivatives were formed. Of 
these, mono- and di-chloroacetamide, dichloropropionamide, 
and dichloroformamide are described.-A. Gascard : Three 
normal saturated hydrocarbons : triacontane, tetratria
contane, and hexatriacontane. Triacontane, C,.H,,, was 
obtained as follows :-the palmitate of pentadecyl alcohol 
was obtained by the action of iodine on silver palmitate ; 
this was then hydrolysed, and the alcohol converted into 
pentadecyl iodide, and this by the action of sodium into 
triacontane. The other hydrocarbons were made similarly. 
-Marcel Guerbet : Action of caustic potash on primary 
alcohols ; preparation of the corresponding acids. The 
oxidation of primary alcohols by caustic potash always 
yields the corresponding acid, even in the case of complex 
alcohols, and the yield is generally good.-Henri Coupin : 
Localisation of the pigments in the integument of haricot 
beans.-M. Guilliermond : The origin of the leucoplasts, 
and on the cytological processes in the elaboration of 
starch in the potato.-M. Delassus : Influence of the 
partial suppression of the reserves of the seed on the 
development of the plant.-G. Andre: Removal by water 
of the soluble substances contained in the potato.-Em. 
Bourquelot and A. Fichtenholz : Application of the bio
chemical method to Kalmia latifolia, and isolation of a 
glucoside.-L. Ravaz and G. Verge: Mode of infection 
of the leaves of the vine by Plasmopara viticola.-Maurice 
Arthus : The specific nature of antitoxic sera. Sera for 
use against , arious snake-poisons. Poisons of Lachesis 
Zanceolatus, Crotalus terrificus, and C. adamanteus. The 
action of these antitoxic sera is, with rare exceptions, 
quite specific.-Raphael Dubois : The vacuolides of the 
colour-producing organ (of Murex).-H. Dominici, G. 
Petit, and A. Jaboin : Persistent radio-activity of the 
organism under the influence of radium in an insoluble 
form. In the case of a horse injected with 1 milligram 
of radium sulphate, the blood was still radio-active a year 
later.-M. Cluzet: Instantaneous radiography of the 
diaphragm in tabetics.-H. Claude and A. Baudouin : 
The effects of certain extracts of hypophysis.-Gabriel 
Bertrand and M. and Mme. Rosenblatt : Activation of 
sucrase by various acids.-J acques Parisot : Transforma
tion of blood pigment into bile pigment under the influence 
of adrenaline.-L. Launoy and C. Levaditi : Researches 
on the therapeutic action of mercury in experimen!al 
syphilis of the rabbit. Some of the complex th10-
derivatives of mercury are very active against the spiro
chrete pallida, but not against the spirillum of relapsing 
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fever.-Ch. Nicolle and E. Conseil: Experimental pro
duction of measles in monkeys.-Henri Violle : The gall 
bladder as a point of inoculation.-MM. Radais and 
Sartory : The toxicity of Amanita phalloides. The 
toxicity of this fungus does not disappear after exposure 
to a temperature above 100°, and the dried fungus is still 
active after several years' keeping.-A. Rochaix and G. 
CoHn : Staining of the tubercle bacillus. Non-specific 
nature of the granulations of Much.-J. Repel in : Observa
tions on the geology of the Sainte-Baume.-V. Commont: 
Geological age of Quaternary remains.-Julien Loisel: 
Distribution of solar heat over France.-Henri Fournier 
presented a memoir on flight, which was referred to the 
Committee on Aeronautics. 

January 2.-M. Armand Gautier, the retiring president, 
made his report to the academy, and was succeeded in the 
chair by M. G. Lippmann.-A. Laveran and Nattan 
Larrier : Trypanosoma rhodesiense (Stephens and 
Fantham). Human sera, which are inactive against T. 
gambiense, are active towards T. rhodesiense ; this latter 
trypanosome is distinct from T. gambiense and from T. 
brucei.-MM. Lambert, Ancel, and Bouin : A novel 
means of defence of the organism. Skeptophylaxis. Ex
tracts of certain organs, for instance, of corpus luteum, 
thyroid, or brain, ground up with sand, mixed with ten 
times their weights of normal saline, and centrifugalised, 
are highly toxic when injected without filtration. If, how
ever, a toxic dose is divided unequally, and the smaller 
part injected first, followed by the larger within a few 
minutes, these toxic effects are not produced. To this 
very rapid protective action the name skeptophylaxis is 
given.-Emile Borel : The shuffling of cards. Calculus of 
probabilities; an extension to the case _in which the proba
bilities of operations vary with the t1me.-H. Parenty : 
A form of meter. Description, with diagram, of the 
author's piezometric meter.-Andre Leaute :. The develop
ment of a function in exponential series; application to 
the 100,000-volt installation at the Turin Exhibition.-R. 
Frie : The action of heat on nitrocellulose and nitrocellulose 
powders. The alteration by heat of these substances is 
indicated by the relative times of flow, through a narrow 
tube, of equal quantities of their s_olu~ions in acet~ne. 
The time of flow is decreased by subJectmg the materials 
to heat.-Louis Marmier : Action of ultra-violet rays on 
sodium hyposulphite. A solution of sodium hyposulphite 
containing 6 grams per litre_, aft~r five m\n.utes' exposure, 
produces sodium hvdrosulph1te with depos1t1on of sulphur. 
Longer exposure destroys the hydrosulphite, with forma
tion of sulphite. With higher concentrations the hydro
sulphite is not formed.-Z. Tchougaefl and Mlle. D. 
Fraenkel : Some complex compounds of platinous bromide 
with organic sulphides_. B~omo-p_latinous ~cid, H,PtBr 4 , 

like chloroplatinous acid, unites with orgarnc sulphides to 
form crystalline derivatives, generally insoluble. !hese are 
bromoplatinites of complex bases, and are easily trans
formed by heat into isomers.-C. L. Gatin : The struct1;1re 
of the germ in Zingiberacere and Marantace~.-Luc1en 
Daniel : Some abnormal methods of separation of grafts. 
-F. Houssay and A. Magnan: The wing-surface and 
tail in birds.-A. Conte : A hymenopterous parasite of the 
hive moth.-Henri des Gayets and Clement Yaney : 
Some observations on cattle-fly from the point of view of 
stock-raising.-G. Raymond : Results of photoelectric 
measurements made at Antibes during 1911. 
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