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June q, 1877.-Prof. R. \VHYTLAW-GRAY, F.R.S., 
professor of chemistry in the University of Leeds. 

At the present time, I am much interested in de
veloping a buoyancy microbalance of the Aston type 
so t,hat it can be used for comparing the densities of 
gases to a high degree of accuracy even at low press
ures. This method eliminates many sources of error 
inherent in the classical methods, and it is hoped to 
obtain with its help reliable values for the chemical 
atomic weights of a number of elements. 

At the moment we are interested in the atomic 
weight of carbon, which on account of the presence 
of the isotope C13 must be slightly greater than the 
mass spectrograph value of 12 ·003. Data of sufficient 
accuracy from several gases should enable an estimate 
of the proportions of the two isotopes to be made. 

Other researches, in which I am interested and which 
are being carried on by colleagues and collaborators 
in my section of the Department of Chemistry here, 
include investigations on solid phase reactions, the 
electrical character of smokes, the nature of the sus
pended impurities in air, and the vapour pressures of 
slightly volatile solids. 

June 15, x8sx.-Dr. E. H. GRIFFITHS, F.R.S., formerly 
general treasurer of the British Association, and 
president in 1906 of Section A (Mathematics and 
Physics) and in 1913 of Section L (Educational 
Science). 

I regret to state that I am not engaged in any 
scientific work at the present time. For many months 
I have been suffering acutely from arthritis, so much 
so that I am unable to write. 

For several years past, I had proposed an investiga
tion into the specific heat of gases at high tempera
tures. As it is now impossible for me to undertake 
such an inquiry, I hope that some younger and more 
able man will attack this difficult subject. 

June x8, 1858.-Prof. A. R. FoRSYTH, F.R.S., emeritus 
professor of mathematics in the Imperial College 
of Science and Technology. 

In differential geometry, the expression 
ds2 = Edp2 +2Fdpdq + Gdq2 , 

where E, F, G are functions of parameters p and q, 
represents the general arc on any surface in flat triple 
space, subject to three known conditions involving 
the coefficients in the associated quadratic differential 
form for the curvature of a superficial geodesic. An 
arc on any surface, in any domain whether flat or 
curved, is represented by the same formal expression. 
It is important to obtain the conditions which must be 
satisfied in order that the represented surface may 
exist : either (i), in a given curved triple space, itself 
existing in a flat space of four dimensions; or (ii), in a 
flat space of four, but not fewer than four, dimensions. 

June 19, 1897.-Mr. C. N. HINSHELWOOD, F.R.S., 
fellow of Trinity College and lecturer in chemistry 
in the University of Oxford. 

Investigations now in progress are connected with 
the mechanism of chemical changes in gases, with 
surface catalysis, and with the relation between 
reactions in the gaseous state and the corresponding 
changes in solution. Among gas reactions, oxidation 
processes are being specially studied at the moment, 
particularly with reference to the theory of ' chains ' ; 
and the nature of the curious explosion phenomena 
encountered in such systems as hydrogen-oxygen 
mixtures is being examined. The influence of negative 
catalysts and of surfaces on these effects is gradually 
yielding information. Some of the earlier work on 
reactions depending on simple molecular collisions is 
being extended in the light of more recent knowledge. 
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Physical Society, April 17.-E. G. Richardson : 
Edge tones. If a fluid leaves an orifice as a jet and 
strikes an edge, two vortex streets arc formed on 
each side of the wake and maintain the jet in pendula
tion at a definite frequency. The tones so produced 
are examined from theoretical and experimental 
points of view, and relations connecting the fre
quency with (a) velocity, (b) distance from orifice to 
edge, (c) width of orifice, (d) form of the orifice, are 
tested. All the features of the phenomena can be 
explained in terms of the hydrodynamics of a viscous 
fluid, without compressibility being postulated in 
addition. 

Geological Society, May 6.-C. A. Matley: The 
geology of the country around Mynydd Rhiw and 
Sarn, South-Western Lleyn (Carnarvonshire). The 
region described includes a ridge of high ground which 
attains a height of 994 feet on Mynydd Rhiw. Much 
of the lower ground is covered by glacial drift. The 
sedimentary rocks are of Arenig and Lower Llanvirn 
age, and range from the Extensus Zone to a high part 
of the Bifidus Zone. The local base of the Arenig is 
found at only one small exposure, and there it rests 
on the mica-schists (Penmynydd Zone) of the Mona 
complex. In the Hirundo Zone, and extending into 
the Bifidus Zone, is the Rhiw volcanic group, in which 
four lava-flows have been found, as well as rhyolitic 
ashes and ashy sediments. Intrusive rocks are abun
dant, and range in composition from acidic to ultra
basic ; they are linked genetically by their common 
richness in soda, and can be considered, with the 
volcanic rocks, as varied members of one spilitic suite. 
They include the Sarn granite, numerous albite
dolerite sills, and the coarser-grained intrusions of 
picrite, proterobase, and hornblende-dolerite which 
are found only at the top of the sequence. These 
intrusions are discussed, and the possibility considered 
that they may be a single sill or laccolith broken 
and displaced by faulting.-E. Greenly and P. G. H. 
Boswell : An Ordovician grit from Anglesey, with its 
bearings upon palroogeography, and upon the tectonics 
of the Mona complex. The grits at the base of the 
Arenig beds at Berw, near Holland Arms, are excep
tionally rich in heavy minerals. Garnet, sphene, and 
epidote are abundant, as are ilmenite, biotite, and 
white mica. The felspars are orthoclase, albite, and 
olioclase. There are also small pebbles of Penmynydd 
Zone mica-schist, Gwna green-schist, and many of 
granitoid acid gneiss. The evidence both of minerals 
and rock-fragments points to the acid gneisses as the 
principal source, with contributions from the Gwna 
beds and the acid members of the Penmynydd Zone. 
The evidence fun1ishes unexpected confirmation of a 
tentative hypothesis, already put forward, that the 
gneiss of Holland Arms, instead of having been brought 
up from below, has been brought down from above, on 
an infold of the Newborough slide, from the inverted 
upper limb of the Bodorgan recumbent fold. 

CAMBRIDGE. 
Philosophical Society, May 18.-J. D. M'Gee: The 

charges of recoil atoms in relation to surface conditions. 
The charge carried by a-ray recoil atoms of radium D 
escaping from a source of radium C is one posit,ive unit 
when the source is deposited on a clean nickel or 
platinum surface. The direct method of collecting a 
beam of particles from a source in a Faraday cylinder 
and comparing the charges received by it, when the 
recoil atoms and a-rays were successively eliminated 
from the beam, was used. The charge carried by a 
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Tecoil atom can_ then be compared with that carried by 
an a-particle. The charge carried by a recoil atom is 
influenced by the work-function of the surface from 
which it escapes. The cause of earlier conflicting 
results has been traced to the presence of high energy 
ions.-J. E. I. Cairns : Conduction along thin metallic 
films. Experiments on the electrical conductivity of 
thin films of cadmium and nickel showed good agree
ment with the theory of Ehrenberg and Honl, if it be 
assumed that for very thin films aggregation of the 
metal into small crystals with intervening gaps 
occurred. The ageing of cadmium is anomalous and 
can only be attributed to internal rearrangement 
among the crystal aggregates forming the film. Nickel, 
however, shows regular behaviour, and in every case 
after deposition its conductivity decreased, usually 
reaching a steady value in 4-5 minutes. Composite 
films consisting of a low work-function metal upon a 
higher one gave interesting results.-N. Feather : 
Concerning the success of the absorption method of 
investigating the high velocity limit of continuous 
j3-ray spectra. Simple absorption measurements, 
interpreted on the basis of the range-energy relation 
for homogeneous particles, lead to satisfactory esti
mates of the maximum energies represented in the 
continuous spectra of many j3-ray bodies. Calcula
tions show that this empirical result follows from the 
known form of the absorption curve for homogeneous 
particles, the known relation between extrapolated 
range and energy for such particles, and the most 
general considerations regarding the characteristics of 
measuring instruments usually employed.-P. S. H. 
Henry : The specific heats of diatomic gases. A short 
summary is given of the theory of the specific heats of 
diatomic gases on classical and on quantum mechanics. 
This is followed by a description of a flow method of 
measuring specific heats due toP. M.S. Blackett, and 
some results obtained with it for air, nitrogen, oxygen, 
and methane between "20° C. and 350° C. are shown. 
These disagree markedly with the results of sound 
velocity measurements, and are in closer, though not 
exact, accord with theory.-E. L. C. White : A method 
of continuous observation of the equivalent height 
of the Kennelly-Heaviside layer. Wireless 'echoes' 
from the Heaviside layer are observed in the form of a 
stationary pattern on a cathode ray oscillograph 
screen, from which the height of the layer at any 
instant is seen at a glance. 

EDINBURGH. 

Royal Society, May 4.-L. R. Cox: A contribution 
to the molluscan fauna of the Laki and Basal Khirthar 
groups of the Indian Eocene. The paper describes 
the molluscan fossils collected by Lieut.-Col. L. M. 
Davies from the Laki group (Lower Eocene) and 
lowest beds of the Khirthar group (Middle Eocene) of 
several districts in north-western India, supplemented 
by material from other collections in the British 
Museum. The work of d 'Archiac and Haime ( 1854) on 
mollusca from these beds is also revised. Forty-five 
gastropod and 54 lamellibranch species, mainly from 
the Laki group, are described, 16 gastropods and 7 
lamellibranchs being new to science. Few species 
range up from the underlying Ranikot group, but 
this may be due partly to a change in facies. The 
difference between the faunas of the Laki and Khirthar 
groups is less pronounced, many species occurring in 
both series. Thirty-five of the gastropods and 28 of 
the lamellibranchs described are known only from 
India, and the gastropods include certain genera not 
known from other countries ; one genus is described as 
new. Several of the species recorded occur also in 
southern Europe, and one or two as far afield as 
Jamaica ; a few very widespread forms occur also in 
northern Europe. The affinity of the fauna with that 
of the Eocene of Egypt and, more especially, of Somali-

No. 3215, VoL. 127] 

land is closer than with that of Europe.-H. Boschma: 
On the identity of Sacculina triangulariB and Sacculina 
injlata. Specimens of Sacculina triangulariB (Anderson, 
1862) on Cancer paguruB from the Firth of Forth 
were examined, and it is concluded that S. triangulariB 
is identical with S. inflata (Leuckart 1859) on HyaB 
coarctatuB. The valid name of the species is therefore 
S. injlata. This species differs from S. carcini by con
stant specific characters.-S. Williams: An analysis 
of the vegetative organs of Selaginella grandiB Moore, 
together with some observations on abnormalities 
and experimental results. The plant of S. grandiB 
consists of a dichotomously branched shoot showing 
a basal decumbent portion bearing rhizophores, an 
erect dichopodial axis, and a distal fan-shaped region 
with middle-shoots. The apex of the stem possesses 
two four-sided initial cells. Branching is dichotomous 
and at each branching an angle-meristem is formed. 
The latter gives rise to rhizophores at the basal 
branchings and to middle-shoots at distal branchings. 
Roots arise endogenously in the tips of the rhizophores. 
The root apex has three initials : a calyptrogen, der
matogen, and a common initial for plerome and 
periblem. Abnormal developments of the middle
shoot and proliferations of vegetative and cone apices 
occur, and it is also possible to obtain such deviations 
from the normal by experimental methods. The 
general morphology of the plant is discussed and it 
is concluded that the rhizophore is an organ Bui 
generiB, indifferent in nature.-L. M. Milne-Thomson: 
Operational solution of the homogeneous linear equa
tion of finite differences by generalised continued 
fractions. Given a homogeneous linear finite differ
ence equation of the second order, a continued frac
tion, constructed from the coefficients, can be made 
to yield a solution of the equation in terms of the 
initial values of the dependent variable. By associat
ing a suitable operator with the co-ordinates of a 
point in space of m dimensions, the notion of con
tinued fractions is generalised to this space and an 
operational solution of the linear difference equation 
of the mth order is obtained.-Dr. A. C. Aitken: 
Further numerical studies in algebraic equations and 
matrices. The paper follows up a similar paper of 
five years earlier, simplifying the former methods by 
using the dual properties of symmetric functions, and 
proposing now to evaluate all the roots of an equation 
by subjecting the coefficients to a uniform repeated 
process of cross-multiplication and division. The 
process is a special case of the method of finding the 
latent roots of a matrix by raising the matrix to high 
powers. The numerical work suggests a theorem in 
matrices which is demonstrated, namely, that the 
rational canonical form of a matrix can be transformed 
at once into the- classical irrational canonical form, 
the transforming matrix being of alternant type.-
0. Meksyn : Electromagnetic phenomena in a uniform 
gravitational field. The radiation of an electron 
moving freely in a uniform gravitational field is 
evaluated. The electromagnetic equations can be 
rigorously solved for this case. The result obtained 
is Larmor's value for the rate of radiation. The cal
culation is based on Poynting's theorem and the 
geodesic propagation of light. The result obtained 
shows that the principle of equivalence can be applied 
to the evaluation of radiation, if allowance is made 
for the quantum properties of light. 

DUBLIN. 

Royal Irish Academy, April27.-J. K. Charlesworth: 
A tentative reconstruction of the successive margins 
of the quaternary ice-sheets in the region of the 
North Sea. The outer limit of the British drift is 
composite. During the Saale-upper older drift period 
the ice margin over the North Sea was cusp-shaped. 
During the period of the newer drift of Britain-
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Brandenburg or \Varthe stage of nort,h-west Europe 
-when the edge of the Scandinavian ice lay off the 
west coast of Norway, the British ice formed an in
dependent piedmont mass over the western half of the 
North Sea.--A.Muskett, E. N. Carrothers, and Hugh 
Cairns: Contributions to the ftmgus flora of Ulster. 
A report of work carried out from 1923 to 1931, records 
312 species and 9 varieties new to Ulster, thus bring
ing the total up to 916, besides adding 78 species 
and one variety to the Irish flora. Short notes are 
included for each species, giving details of place and 
date for each record.-K. G. Emeleus and Olive Hall : 
The spectrum of the cathode glow in nitrogen and 
other gases. The arc spectrum of nitrogen (N· I) 
appears strongly in the light of the cathode glow of 
a low voltage d.c. glow discharge, in spite of the fact 
that it is otherwise somewhat difficult to excite. An 
explanation of this is offered, based upon Kallmann 
and Rosen's work on interchange of charge between 
slow positive ions and neutral particles, which also 
accounts for the cathode glow spectrum in a number 
of other polyatomic gases and mixtures, but fails to 
explain adequately the thicknes.'l of the cathode glow. 
The bright flecks which form at points where a dis
charge strikes to the rear of the cathode have been 
shown to be local plasma type discharges. 

Royal Dublin Society, April 28.-W. R. G. Atkins: 
Some experiments on the accuracy obtainable with 
gas-filled photoelectric cells. Even using N. R. Camp
bell's method of postglow discharge measurements 
the results obtained with a cresium cell 
were unreliable at high voltages, though reasonably 
accurate for low illumination at 12 volts anode 
potential without glow discharge. With a G.E.C. 
potassium cell the sensitivity afterglow discharge de
creases at first by 2-3 per cent per minute. Measure
ments made immediately after the discharge agreed 
to within 2 per cent with current about 5 !J.G, anode 
potential 59 volts ; agreement was not quite so good 
at 166 volts.-P. A. Linehan and S. P. Mercer: A 
method of distinguishing certain strains of New Zea
land perennial rye-grass (Lolium perenne L.) by 
examination of seedlings under screened ultra-violet 
light. Seedlings of the valuable Hawke's Bay district 
New Zealand perennial rye-grass may be distinguished 
from the inferior strains from other districts by grow
ing them on white filter paper and examining under 
screened ultra-violet light. Only a very small per
centage of the Hawke's Bay seedlings render the 
paper fluorescent, whereas a large percentage of seed
lings of other varieties do so. 

CRACOW. 

Polish Academy of Science and Letters, Jan. 5.
Mlle. M. Kaczynska : Retarded luminescence in 
carbon dioxide. The time during which the light per
sists in the observation tube may reach 8 sec. : this 
time diminishes as the pressure of the gas in the tube 
increases.-A. Skapski: The charcoal adsorption of a 
weak electrolyte in saline solutions.--E. Kurzyniec : 
Study of the system caleium-bismuth. From the 
thermal analysis of calcium bismuth alloys it is con
cluded that the system contains two components, 
Ca3 Bi2 and CaBi3.-K. Dziewonski and L. Stern
bach : Researches on the ketones, acetyl derivatives 
of the bromonaphthalenes.--W. Swietoslawski, A. 
Piltz, and F. Kraczkiewicz: Methods of synthesis of 
sui phonic derivatives of naphthoq uinonechlorirnines.
A. Elkner : Researches on the basophil conjunctive 
tissue in the human larynx.-F. Rogozinski: Experi
mental rickets. Comparison of some diets producing 
rickets.-L. Sitowski and St. Runge : Spiroptera 
microstoma in the stomach of an embryo of the horse 
aborted at seven months. 
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Annual lteportK on tho Proi(ress of for 1930. Issued by tho 
Chemical Society. Vol. 27. Pp. 389. (london.) 103. 6d. net. 

British Science Guild. The Annual Ueport of the Council of Manage
ment, 1930-31, presented at the General Meeting of Members, held at the 
Offices of the Western Electric Company, Bush House, Lundon, '\V.C.2, 
on Tuesday, 12th May 1931, at 6.30 p.m. Pp. 27. (London.) Is. 

Transactions of the Optical Society. Vol. 31, No. 5, 1929-30. Pp. 
24l-208+xvi+vi. (London.) lOs. 

A Hst of Otlicial Chemical Appointments. Compiled by direction of 
the Council of the Institute of Chemistry and under the supervision of 
the Publications Committee. Seventh edition, revised and enlarged. 
Pp. 402. (T,ondon: Institute of Chemistry.) . 

Journal of the Indian Institute of Science. Yol. 13A, Part 15: 1. 
Jliochemistry of Tan-Liquor Fermentation, by 1'. D. Dalvi; ii. Note on 
the Estimation of Tannic and Gallic Acids, by P. D. Dalvi. Pp. 171-195. 
(Bangalore.) 1.4 rupees. 

The Indian Journal of Veterinary Science and Animal Husbandry. 
Vol. 1, Part 1, March. Pp. vii+62+5 plates. (Calcutta: Government 
of India Central Publication Branch.) 2 rupee.s; Bs. 6d. 

The Ross Institute and Hospital for Tropical Diseases, Putney 
Heath, I,ondon, S. W.l5. Annual Report and Accounts for 1980. l'p. 
84. (london.) 

The Carnegie United Kingdom Trust. Seventeenth Annual Heport 
(for tho Year ending December 31st, 1930) approved by the Trustees on 

March 6th, 1931. l'p. ii+l03+8 plates. (Dunfermline.) 
The Journal of the Institute of Metals. Vol. 44. Edited by G. Shaw 

Scott. l'p. xii+880+50 plates. (london.) 318. 6d. net. . . 
Home Olllce. Criminal Statistics, England and Wales, 1929 : StattstJcs 

relating to Crime, Criminal Proceedings and Ooronms' 
for the Year 1929. (Cmd. 3853.) Pp. xxxii+I97. (London: H.M. 
Stationery Olllce.) as. 6d. net. 

Journal of the Society for the Preservation of the Fauna of the Empire. 
New Series, Part 13. Pp. 56. (Hertford: Stephen Austin and Sons, 
Ltd.) 

J.i'OREIGN. 

Transactions of the San Diego Society of Natural History. Vol.(;, No. 
19: He port on a Collection of Land Birds from Sonora, Mexi< o. By A. J. 
van Rossem. Pp. 237-304. Vol. 6, No. 20: A New Subspecies of the 
California Boa, With on the Genns Lichanura. By Laurence :M. 
Klauber. Pp. S05-318+plate 21. Vol. 6, No. 21: A Molluscan Species 
new to tl1e recent West Coast Fauna. By Don L. Frizzell. I'p. 819-
324 +plate 22. (San Diego, Calif.) 

U.S. Department of Agriculture. Miscellaneous Publication No. 115: 
Information for the Guidance of Field Men and Cooperators of the 
Bureau of Biological Survey engaged in the Control of Injurious Rodents 
and Predatory Animals. Prepared under the direction of Paul G. 
Redington. Pp. 8. 5 cents. Technical Bulletin No. 233: .Ap<Jnteles 
thompsoni I,yle, a Braconid Parasite of the European Corn Borer. By 
Arlo M. Vance. Pp. 28. 10 cents. (Washington, D.C.: Government 
Printing Office.) 

Mellon Institute of Industrial Research. Bibliographic Series, Fourth 
Supplement to Bulletin No. 2: A List of the Books, Bulletins, Journal 
Contributions, and Patents by Members of the Mellon Institute of 
Industrial Research during the Calendar Year 1930. By Lois Heaton 
Pugsley. Pp. 10. The Activities of Mellon Institute during 1980-31. 
Pp. 14. (Pittsburgh, Pa.) 

Proceedings of the American Philosophical Society. Vol. 70, No. l. 
Pp. 102. (Philadelphia.) . 

U.S. Department of the Interior: Geological Survey. Bulletm S2?: 
Nitrate Deposits! in Southeastern Californi$, with Notes on Depos1ts 10 
Southeastern Arizona aud Southwestern New Mexico. By L. Noble. 
Pp. v+I08+19 plates. 45 cents. Professional Paper 165-D: Geology 
of the Bi¥ Snowy Mountains, Montana. By Frank Reeves. (Shorter 
ContributiOns to General Geology, 1930.) Pp. ii+l85-149+plates 85-88. 
20 cents. Water-Supply Paper 687-C: Water-Power Resources of the 
1\[cKenzie Uiver and its Tributaries, Oregon. By Benjamin E. Jones 
and Harold 1'. Stearns. (Contributions to the Hydrology of the United 
States, 1980.) Pp. iv+91·124+plates 2-9. 15 cents. Water-Supply 
Paper 645: Surface Water Supply of the United States, 1927. Part 5: 
Hudson Bay and Upper Mississippi River Basins. Pp. v+ 115. 20 cents. 
(Washington, D.C. : Government Printing Office.) 

Ministry of Agriculture, Egypt: Technical and Scientilic Service. 
Bulletin No. 105: A Study on Sodium Fluo-silicate with Special Itefer
ence to its Toxicity to Farm Animals. By Rizk At tilt. Pp. ii +S8. 
(Cairo: Government Press.) 4 P. T. 

CATALOGUES. 

Catalogue of Important Zoological, Bottnical and Horticultural 
Works. (No. 16.) Pp. 20. (London: John H. Knowles.) 

The Nickel Bulletin. Vol. 4, No. 5, May. Pp. 125-160. (London: 
The Mond Nickel Co. Ltd.) 

A List of Apparatus for Cable Testing. Pp. 31. (London: X-Rays, 
Ltd.) 

Biographies and Memoirs: a Catalogue of Autobio
grapllical Books, Letters and Journals, H1storteal and Crimmal 
and Family Histories. (Catalogue 537.) Pp. SU. (London: FranciS 
Edwards, J,td.) 

Analytical Reagents, Standards and Tests. Third edition, rewritten 
and enlarged. Pp.l35+xviii. B. T. L. Monthly Bulletin. No.1, May. 
Pp. 4. Price J,ist of Analytical Heagents. l'p. 1. (London: Hopkms 
and Williams, Ltd.) 

Catalogue of Lewi:rs .Medical and Scientific Circulating Ubrary. 
Supplement, 1928-1930. Pp. 112. (London: H. K. Lewis and Co. Ltd.) 
2s. net (1s. net to Subscribers). . . 

A Catalogue of Book Bargains. (No. 527.) Pp. 16. (London: Wilham 
Glaisher, I,td.) 
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