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about £1,100. The Company has had altogether 32 
locomotive-carriages made ... The Vulcan, a train 
engine, ran no less than 4 7,000 miles before it required 
to be repaired; and the Firefly ran 50,000 miles. 
The greatest speed which the engines have been able 
to obtain on a level is 60 miles per hour, without a 
load." 

Death of Sir Edward Banks, 1770-1835 

On July 5, 1835, Sir Edward Banks died at Tilgate 
Lodge, Sussex, and a few days later was buried at 
Chipstead, Surrey, where both his tomb and monu
ment are to be seen. Born near Richinond, Yorkshire, 
on January 4, 1770, in a humble station of life, 
Banks raised himself to the highest position among 
civil engineering contractors, and "during 40 years 
was engaged on the erection of some of the most 
useful, extensive and splendid works of his time". 
His earliest experience was gained in canal con
struction in the north of England, partly under 
John Rennie and William Jessop. Probably through 
the latter he became connected with the Surrey Iron 
Railway from W andsworth to Merstham, and was 
thus brought into contact with the land-owning family 
of Jolliffe at .M:erstham. In 1807 he entered into 
partnership with the Rev. William John Jolliffe 
(1774-1835), who abandoned the Church for engineer
ing, and the partners were soon engaged on a 
succession of important works, which included the 
Waterloo, Southwark, London and Staines Bridges 
over the River Thames. They also carried out 
contracts in connexion with the ports of Howth 
and Goole, Deptford and Sheerness Dockyards, and 
with the improvement of the Rivers Nene, Witham 
and Ouse. The bridge over the Serpentine, Hyde 
Park, was built by them in 1824. On June 12, 1822, 
Banks was knighted for "the extraordinary exertions, 
industry, skill and perseverance he had displayed in 
the execution of the Waterloo and Southwark 
Bridges", this being the first instance of this honour 
being bestowed on a professional engineer. 

Alphonse De Candolle's Treatise on Botany 

Among the natural history works of lasting interest 
published in 1835 was the "Introduction a l'etude 
de la Botanique ou Traite Elementaire de cette 
Science" of Alphonse De Candolle, professor at the 
Academy of Geneva. A review of this work appeared 
in the July issue of the Records of General Science. 
"This work," said the review, "may therefore be 
considered the most complete treatise which has 
appeared on the subject, and it is written with great 
precision and clearness. It exhibits a great extent 
of botanical knowledge, and is accommodated to the 
present state of the science, as the author states the 
opinions brought forward in the most recent European 
works of botany, and candidly adopts those which 
appear to him of most weight. . . . The most curious 
and novel part of the work is that which relates to 
botanical geography. The most imperfect part of 
the work is that which trea;ts of the superior phe
nomena, which escape our physical explications, 
and which depend on unknown powers, which we 
are in the habit of designating by the obscure 
name of vital powers, because they are connected 
with the preservation and permanence of the species. 
. . . The explanation of all these phenomena, and 
many others, will, however attract the attention 
of botanists, and sooner or later, we may expect 
them to be elucidated." 

Societies and Academies 

DUBLIN 

Royal Dublin Society, May 28. W. J. LooBY and 
J. DOYLE : Fertilisation and pro-embryo formation in 
Sequoia. Fertilisation takes place in Irish material of 
SequoiagiganteainAugustofthefirstyear,beingrapidly 
followed by pro-embryo and early embryo develop
ment. The embryo is not completed until the second 
year, the winter being passed in the embryo-with
suspensor stages. The pro-embryo only occupies the 
lower part of the archegonium, with wall formation 
at the eight-nuclei stage, the complete pro-embryo 
showing a 2- 6- 6 or a 3- 5- 5 arrangement. 
Sequoia sempervirens, though forming a wall at the 
first division of the fusion nucleus as already recorded, 
leaves unused protoplasm at the top of the arche
gonium, the pro-embryo frequently occupying only 
one half of it. E. J. SHEEHY: Note on the effect of 
storage on the colour and on the free fatty acid 
content of a commercial sample of veterinary cod 
liver oil. Slight hydrolytic and very considerable 
oxidative changes occurred in veterinary cod liver 
oil stored under different conditions. Colour changes 
associated with increased free fatty acid content, 
and induced by contact with the material of the 
container, occurred. REPORT OF THE IRISH RADIUM 
COMMITTEE FOR THE YEAR 1934 : This includes 
reports submitted by medical users of radon supplied 
by the Committee, and records the treatment of 
441 malignant and 149 non-malignant cases. This 
is a considerable increase over the total number ( 466) 
recorded in the 1933 report. A tendency towards the 
use of smaller doses has, however, reduced the total 
quantity of radon issued from 12.996 mC. in 1933 to 
11,744 mC. in 1934. 

EDINBURGH 

Royal Society, June 3. T. NrcoL: Studies on the 
female reproductive system in the guinea pig : 
intravitam staining ; fat production ; influence of 
hormones. Special cells showing maximum amount 
of trypan blue occur in the endometrium only in 
large numbers at certain stages of the sexual cycle, 
and are practically absent in sexually immature 
animals. This condition, absent in ovariectomised 
animals, was produced by cestrin injections, but not 
by administration of corpus luteum hormone or an
terior pituitary. The fat deposit also appeared cyclic, 
and was produced artificially in ovariectomised 
animals by injection of corpus luteum extract, after 
sensitisation with cestrin. In the pregnant animal, 
around the embryo, cells, proved endometrial by 
development, absorb the dye and form embryotrophe. 
The results as a whole indicate that the function of 
cells absorbing the dye is histiotrophic. G. BoND: 
The endodermis in light-grown and etiolated shoots 
of the Leguminosre : a contribution to the causal 
study of differentiation in the plant. Priestley's 
observations on the promoting effect of etiolation 
upon differentiation of primary endodermis in the 
shoots of various members of the Leguminosre have 
been confirmed and extended in the present work. 
Light appears to be the particular environmental 
factor responsible for the non-development of the 
endodermis in these shoots under normal growth 
conditions. In other leguminous plants, the effect 
of etiolation was less marked. The development 
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under normal conditions of the basal endodermis in 
Vicia Faba, etc., does not appear to be entirely due 
to the differentiation of the first internodes in dark
ness occasioned by the soil or by the presence of the 
cotyledons. The initial development of these inter
nodes in the darkness of the ovary may also be 
responsible. R. A. RoBB and T. R. TANNAHILL: 
Lunar atmospheric inequality at Glasgow. An analy
sis of the Glasgow Observatory hourly barograph 
records, 1868-1912, rearranged according to lunar 
time, shows that there are significant diurnal and 
semi-diurnal variations of pressure ; for the 4,290 
days considered, during which the daily range of 
pressure did not exceed 0·1 in. of mercury, the 
variations can be represented by 0 ·0640 sin (6 - 267°) 
millibar, and 0·0156 sin (26 - 285°) millibar. The 
data were also subdivided in various ways as in 
Prof. Chapman's investigation of a similar nature. 
All subdivisions show characteristics similar to those 
for the total data as given above. 

PARIS 

Academy of Sciences, May 13 (O.R., 200, 1641-1696). 
ALFRED LACROIX : Stony meteorites fallen in A!r 
(Niger Colony). The examination of meteorites found 
95 kilometres apart indicates that these had a common 
origin. EMILE MATHIAS: The diameter of.the curve 
of densities. EuGENE BLANC : The idea of distance. 
pAUL ALEXANDROFF : Discrete spaces. GEORGES 
GIRAUD : Certain operations of the elliptic type. G. 
MIHOC : The determination of the contraction 
interval of the formula of the mean. BERNARD 
K w AL : Some remarks on the electrodynamics of 
Born and Infeld. JEAN VrLLEY: The classification 
of the energy losses according to the role of the 
irreversible operations. B. RosEN and M. DEsiRANT: 
The emission spectrum of the molecule CSe. JEAN 
TIMMERMANS and Lours DEFFET : Experimental 
researches on the physical constants of heavy water. 
The variation of the melting point as a function of 
the pressure. The fusion curve of heavy water is 
practically parallel to that of water, although its 
inclination is slightly less. No evidence has been 
found of the existence of polymorphic forms. RoBERT 
TREHIN and BORIS V ODAR : The absorption spectrum 
of liquid hydrogen chloride in the extreme ultra
violet. HENRI TRICHE : The quantitative spectrum 
analysis of calcium and barium in light alloys and 
in solutions, and various influences on the emission 
of the lines. ADRIEN KARL : Zirconium pyrophos
phate. Study of the properties of zirconium pyro
phosphate from the point of view of separating 
zirconium from iron and titanium. M. BACKES : The 
constitution of the aldols. PAUL GoLDFINGER and 
WLADIMIR LASAREFF : The reaction of the amines 
with heavy water. The results tend to prove the 
accuracy of the ordinary formula for the amines as 
opposed to that suggested by J. Thomsen. CHARLES 
DUFRAISSE and MAURICE LOURY : Research on the 
dissociable organic oxides. 1,1-Diphenylrubene, 
C30H 20 : the thermal decomposition of its photoxide, 
C30H 200 2 • This diphenylrubene is the first of the 
photoxides of this group which is not dissociable ; on 
heating, it forms a red resin without evolution of 
oxygen. MARCEL RoMET : The synthesis of the 
quinoline bases starting with oxymethylene deriva
tives of ketones. JEAN LOMBARD: Conclusions of a 
lithological study of the crystalline schists of central 
Oubangui-Chari. ARTHUR STOLL and ERNEST 
BURCKHARDT : Ergobasine, a new alkaloid from ergot 

of rye, soluble in water. This alkaloid has the formula 
C19H230 2N 3 and on account of its solubility in water 
and slight solubility in chloroform can be easily 
purified. RENE MARTIAL: The cephalo-hrematic 
parallelism and its consequences from the point of 
view of race. ALPHONSE LABBE : A new function 
of the coupling organ of the Silicoderms. RoBERT 
WEILL : The division of anucleated and highly 
differentiated cellular elements : the multiplication, 
by fission, of the colloblasts of Lampetia pancerina. 
JULES AMAR : The regeneration of the nails. CAMILLE 
CHARAUX and JACQUES RABATE: Persicoside. A 
glycoside isolated from the bark of the peach tree, 
the of hesperetol, c •• H24011- AuGUSTE 
and RENE SARTORY, JACQUES MEYER and FREDERIC 
ARNOLD : Preliminary study in defined synthetic 
media of the cultural factors necessary for deter
mining the fertility of the soil by means of Sterigmato
cystis nigra. CONSTANTIN LEV ADITI and ARON 
V AISMAN : The curative and preventive action of 
4'.sulphamido-2,4.diaminoazobenzene in experimental 
streptococcic infection. 

AMSTERDAM 

Royal Academy (Proc., 38, No. 5, April 27, 1935). 
H. R. KRUYT : Action of electrolytes on hydrophobic 
colloids. To explain the action of electrolytes on a 
sol it is necessary to distinguish between those ions 
which are potential-determinative and those which 
are not. J. LE HEux and A. DE KLEYN: Reaction 
of the eye muscles to two simultaneously applied 
stimuli, together with a contribution to the question 
of the labyrinthine genesis of miner's nystagmus. 
A. P ANNEKOEK and S. VERWEY : The Stark effect 
of hydrogen in early type stellar spectra. The profiles 
of the hydrogen lines depend largely on the surface 
gravity and allow of a certain identification of white 
dwarf stars. W. H. KEESOM and Mrss A. P. KEESOM : 
New measurements on the specific heat of liquid 
helium. New measurements at 19 and 25 atmospheres 
pre_ssure. W. H. KEESOM and C. W. CLARK: The 
atomic heat of nickel between 1·1 and 19 ·0° K. There 
is a large heat capacity above that calculated from 
Debye's law which is given by 0 = 0·001744 T. 
L. S. ORNSTEIN : Mean values of the electric force 
in a random distribution of charges. A. A. NYLAND : 
Mean light-curves of long-period variables (23). X 
Aurigre. The light of this star varies with a period 
of 163 days and an amplitude of 4·21 magnitudes. 
F. M. JAEGER, R. FoNTEYNE and E. RosENBOHM: 
The exact measurement of the specific heats of solid 
substances at higher temperatures (18). On the use 
of Dewar vacuum vessels for the control of the 
cooling rate. T. J. PoPPEMA and F. M. JAEGER: 
The exact measurement of the specific heats of solid 
substances at higher temperatures (19). The specific 
heats of zinc, magnesium and their binary alloy 
MgZn 2 • The molecular heat of MgZn 2 is less than that 
calculated by assuming the atomic heats of the 
constituents are additive. W. HuREWICZ: Contribu
tions to the topology of deformations (2). Homotopy 
and homology groups. C. S. MEYER: Some further 
integral representations of the Whittaker function. 
P. E. VERKADE, J. VANDER LEE and K. HoLWERDA: 
Researches on fat metabolism (6). Experiments with 

In the alimentary tract the 
two fatty acids are liberated at the same rate from 
oc-lauro-[3y-diundecylin and from the corresponding 
mixture of trilaurin and triundecylin. W. J. RoBERTS : 
A new procedure for the detection of gold in animal 
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tissues: physical development. Detection of gold 
in animal tissues by physical development in a solu
tion of gum arabic, silver nitrate, hydroquinone and 
citric acid. Mrss M.A. KENNARD : Clinical and histo
logical observations on a case of primary cortical 
degeneration of the cerebellum. A case of progressive 
ataxia showed complete degeneration of the Purkinje 
cells of the cerebellum. A. DE BucK and N. H. 
SWELLENGREBEL : Further studies on and discussion 
of the results of cross-mating the races (varieties) of 
Anopheles maculipennis. Crossing experiments with 
Anopheles from Sweden and Holland showed that the 
varieties were identical in the two countries. H. J. 
MAcGILLAVRY: Remarks on Rudists. 

SYDNEY 

Royal Society of New South Wales, May 1. R. J. 
NoBLE : Some aspects of problems associated with 
the preservation of health in plants (presidential 
address). Reference was made to early records of the 
occurrence of plant diseases in New South Wales and 
to the urgent need for more general adoption of 
established measures of control in order that there 
might be greater stability in agricultural production. 
The conditions of health and disease are not always 
readily differentiated. Submerged infections, delayed 
development of symptoms and virus-masking are 
phenomena of academic interest and practical 
importance. Variability and plasticity of host and 
pathogen and the significance of factors in the 
enviromnental complex were discussed. Synergic 
and antibiotic phenomena are being more widely 
recognised in local problems. Climatological factors 
were reviewed in relation to plant quarantine and 
spray forecasting services. Virus diseases were 
discussed in relation to plant responses, and the 
question was raised as to whether any groups of 
symptoms are comparable physiologically with those 
resulting from other causes. 

RoME 

Royal National Academy of the Lincei, March 17. T. 
BoGGIO: Integration of Helmholtz's hydrodynamic 
equations. A direct integration of these equations, to 
obtain Cauchy's integrals, is given. F. TRICOMI: The 
inversion of Laplace's transformation. MANIA : 
Conditioned problems of the calculus of variations. 
R. L. GoMES: The deduction of Lorentz's formuloo. 
D. GRAFF!: The effect of a variation in mass on a 
planetary orbit. R. L. GoMES : Considerations on 
the fundamental equation of Louis de Broglie's 
"NewConceptionofLight". L.SOBRERO: Functions 
analogous to potential in mathematical physics. G. R. 
LEVI and D. GHIRON: Action of arsenic acid and 
arsenates on hydrogen peroxide. In small proportions, 
arsenic acid has a stabilising action on hydrogen 
peroxide, but at higher concentrations the ion As0 4"' 

exhibits a specific decomposing effect. L .. MusAJO : 
Investigations on xanthurenic acid (2). The results 
of experiments in which various animals were fed 
with fibrin show that, with the albino rat or rabbit, 
xanthurenic acid, quinurenic acid and quinurenin are 
eliminated in the urine, and with the dog, quinurenic 
acid and quinurenin, without xanthurenic acid. L. 
MusAJO and F. M. CHIANCONE: Investigations on 
xanthurenic acid (3); genesi!s of the acid. In 
the rat, xanthurenic acid is formed from trypto
phane, probably with intermediate formation of 
quinurenin. 

Forthcoming Events 
[Meetings marked with an asterisk are open to the publie.] 

Sunday, June 30 
BRrriSH MuSEUM (NATURAL HISTORY), at 3 and 4.30.

Miss M. R. J. Edwards: "Protective Colouring and 
Mimicry".* 

MUSEUMS AssOCIATION, July 1-4. Forty-sixth Annual 
Conference to be held in Brussels. 

SoCIETY OF CHEMICAL INDUSTRY, July 1-6. Fifty-fourth 
annual meeting to be held in Glasgow. 

July 2 at 10.45.-Edwin Thompson : "National 
Water Supplies." 

At 3.-Commander J. L. Bedale : "Some Problems 
in Chemical Engineering which arise in H.M. Navy." 

July 3, at 9.30: Sir Harold Hartley and Dr. A. J. M. 
Smith : "How Food is Transported by Rail and Sea". 

July 4, at 10.-Dr. E. F. Armstrong: "The Past, 
the Present and the Future" (also presentation of the 
Medal of the Society to Dr. Armstrong). 

UNIVERSITY OF BRISTOL, July 2-5. Conference on "Some 
Aspects of the Metallic State", to be held in the H. H. 
Wills Physical Laboratory. 

Official Publications Received 
GREAT BRITAIN AND IRELAND 

The British Science Guild : Engineers' Study Group on Economics. 
First Interim Report on Schemes and Proposals for Economic and 
Social Reforms. Pp. 44. 1s. The Annual Report of the Council of 
Management 1934 ... 1935, presented at the Annual General Meeting 
held at the Royal Society of Arts, London, on Wednesday, 12th June 
1935. Pp. 23. 1s. (London: British Science Guild.) 

Home Office. Reports of the Poisons Board in regard to the Poisons 
List and Draft Poisons Rules prepared in accordance with the Pharmacy 
and Poisons Act, 1933. (Cmd. 4912.) Pp. iv+62. (London: H.M. 
Stationery Office.) 1s. net. 

Transactions of the Royal Society of Edinburgh. Vol. 58, Part 2, 
No. 14 : The Anatomy of the Adhesive Apparatus in the Tadpoles of 
Rana afghana Giinther, with Special Reference to the Adaptive 
&diftcations. By J nanendra Lal Bhaburi. Pp. 339-349 + 1 plate. 
(Edinburgh : Robert Grant and Son, Ltd. ; London : Williams and 
Norgate, Ltd.) ls. 9d. 

OTHER COUNTRIES 
N yasaland Protectorate : G.eological Survey Department. Colonial 

Development : Water Supply Investigation. Progress Report (No. 4) 
for the Year 1934. Pp. 16+3 plates. (Zomba: Government Printer.} 
2s. 6d. 

Report for the Year 1934 of His Majesty's Astronomer at the Cape 
of Good Hope to the Secretary of the Admiralty. Pp. 13. (Cape of 
Good Hope : Royal Observatory.) 

Memoirs of the Asiatic Society of Bengal. Vol. 9, No. 7 : Geo
graphic and Oceanographic Research in Indian Waters. Part 7 : The 
Topography and Bottom Deposits of the Laccadive Sea. By Lieut..· 
Col. R. B. Seymour Sewell. Pp. ii+425-460+plates 9-10. (Calcutta: 
Asiatic Society of Bengal.) 2.13 rupees. 

Meddelelser fra Kommissionen for Danmarks Fiskeri- og Havunder· 
segelser. Serle Fiskeri, Bind 10, Nr. 1: Cod Marking Experiments in 
the Waters of Greenland. By Paul M. Hansen, Ad. S. Jensen and 
A. Vedel Timing. Pp. 119. (Kebenhavn: C. A. Reitzels Forlag.) 
3.00 kr. 

Ceylon. Part 4 : Education, Science and Art (F). Administration 
Report of the Director of the Colombo Museum for 1934. By A. H. 
Malpas. Pp. F26. (Colombo : Government Record Office.) 25 cents. 

Whither Public Relations Work? An Examination of the De
velopment and Sociologic Aspects of Public Relations Technics. By 
William A. Hamor. Pp. 24. (Pittsburg, Pa. : · Mellon Institute of 
Industrial Research.) 

Summary Proceedings of the Twenty-uinth Meeting of the Indian 
Central Cotton Committee, Bombay, held on the 28th and 29th 
August 1934. Pp. 129. (Bombay: Indian Central Cotton Committee.} 

The Indian Forest Records. Vol. 20, Part 16 : A Stand Table for 
Sal (Shorea robusta) evenaged High Forest and Coppice. Pp. 18. 
(Delhi : Manager of Publications.) 12 annas ; 1s. 3d. 

CATALOGUES 
Botany, Gardens and Gardening, Agriculture and Herbals. (Cata

logue No. 588.) Pp. 36. (London: Francis Edwards, Ltd.) 
B. D. H. Chlorotex Outfit : for Determination of Free Chlorine in 

Brinking,Water and Swimming Pools. Pp. 12. (London: The British 
Drug Houses, Ltd.} 

Cambridge Thermo-Electric Pyrometers for Temperatures up to 
HOO" C. Pp. 6. (London: Cambridge Instrument Co., Ltd.) 

'Temperature Humidity and Pressure Controllers. (List No. R/8.) 
Pp. 64. (j;.ondon: Negretti and Zambra.) 
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