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to Whewell for advice on various points, especially
in regard to textbooks, for he felt that the textbooks
used at Cambridge would be useless for his class at
Edinburgh, owing to the then low state of mathe-
matical knowledge among Scottish students. He
consulted Whewell on many points in natural
philosophy and mechanics, and towards the close
of his first session, on March 29, 1834, wrote to
Whewell : “I find the greatest advantage from
having been obliged to study these subjects in a
way necessary to convey a precise idea of them to
others ; which I feel that almost no other circum-
stance would have induced me to spend so much
labour wupon. ... A month hence, I shall have
finished my course, and then propose to escape for
a little relaxation. I shall probably go to London,
and hope to see you. I am certainly relieved at
having got well through so much of my course. The
responsibility I felt was oppressive. But my labours
have been more than rewarded by the efforts of my
pupils, and the obvious improvement in the method
and degree of study which has been the consequence.
I have given about twenty lectures to the more
advanced, going as far as ‘Poisson’s Demonstration
of the Direct Problem of Central Forces’, which,
humble as it may appear to you, is a step among

’ ¥y

us ‘hyperborean sages’.

Steam Road Carriages

In the first third of last century, steam road
carriages were made by many inventors, including
Trevithick, Gurney, Hancock, Church, James, Squire,
Magceroni and Dance, and some of the vehicles were
used for regular passenger services. Two other
pioneers were Richard Roberts and John Scott Russell.
A carrisge made by Roberts made an experi-
mental trip in December 1833, followed by a second
three months later. On March 29, 1834, the Man-
chester Advertiser said, ‘‘on Thursday the carriage
started from the works in Falkner-street at half-past
six in the evening under the guidance of Mr. Roberts,
with upwards of forty passengers. It proceeded about
a mile and a half up Oxford-road, namely, to near
the end of Nelson-street, where owing to an appre-
hension of a deficiency of water, a sudden turn was
made. The breadth of the road at this point was
insufficient to allow of free scope for the engine, and
about six minutes were occupied in making the tum.
The carriage then proceeded back to the works
where it arrived without accident just nineteen
minutes after starting. The maximum speed on a
level was twenty miles per hour.” On April 4 the
carriage was taken out again, but the trial was
stopped through the failure of the boiler tubes.

Of Russell’s carriage the Weekly Dispatch of March
30 said: ‘A new steam-carriage [Mr. Russell’s]
commenced plying between Glasgow and Paisley on
Wednesday. The carriage is attended by & supple-
mentary vehicle containing the necessary supply of
charcoal and water. The carriage is superbly fitted
up, holds six inside and twenty outside passengers,
and is hung upon springs, quite free of the boiler
and machinery. The boiler is extremely small and
occupies the space immediately below the carriage
while the boot contains the engines. The boiler
is capable of generating steam in twenty minutes.
The two engines fourteen horse power each situated
above the hind axle are connected with it by cranks
working at right angles to one another so as to
produce continuous rotary motion.”

Societies and Academies

Loxpon

Institute of Metals {(Annual General Meetmg), March
7. G. A. Hankins and C. W, Arpous : Minimum
dimensions of test samples for Brinell and diamond
pyramid harduess tests. The metals investigated
include copper, brass, aluminium and steel. A width
of test-specimen of 4} times the diameter of the
impression is satisfactory for accurate Brinell tests.
For Brinell tests, the limiting value of the ratio of
thickness of test sample to depth of impression for
accurate results appears to be a characteristic of the
test material ; a value of the ratio of 6 is required
for mild steel, about 15 for copper and more than
20 for spring steel. For diamond pyramid hardness
tests a limiting value of the ratio of test-sample
thickness to impression diagonal of 1} gives results
which are practically independent of test-sample
thickness except with soft copper and soft brass.
I. G. SzaTeEr : Note on the influence of gases in an
8 per cent copper-aluminium alloy on normal and
inverse segregation. In a sand-cast ingot, 3 in. in
diameter by 3 in., segregation is inverse with very
gassy melts but normal with degassed melts. GILBERT
Riaa : The diffusion of zinc and iron at temperatures
below the melting point of zinc. When clean rolled
zin¢ sheet is heated in close contact with clean iron,
diffusion commences at below 300° C. and is fairly
rapid at above 380° C. ; it proceeds by the formation
of cones of diffusion products, which spread out from
isolated points where the contact between the metals
is most perfect, and gradually penetrate into the
zinc and across its surface. Two well-defined layers
of diffusion products are formed, a thin layer of
constant thickness (about 0-08 mm.) containing about
17 per cent iron being next to the iron, and a thicker
layer containing 0~11 per cent iron outside this. On
continued heating, the thin layer moves towards the
zine, being continuously converted into the zinc-rich
layer ; this would seem to indicate that the principal
diffusion constituent is the iron. H. G. Govuasa,
H. L. Cox and D. G. SopwrtH: A study of the
influence of the intercrystalline boundary on fatigue
characteristics. With the object of studying the
process of fatigue in relation to crystalline boundaries,
tests under alternating torsional stresses have been
made on three specimens of aluminium each con-
gisting of two erystals. The distribution of slip bands
showed that the effect of the boundaries on the
distribution of stress was extremely slight, each
crystal of each specimen behaving as if it alone
composed the whole specimen. It appears that the
presence of intercrystalline boundaries may con-
siderably strengthen the constituent crystals against
fatigue ; but that the effect of the boundaries on
the distribution or even on the amount of slip is
very small. It is probable that the major effect of
the boundary may lie in some restriction of strain
that it imposes. C. E. Pmarson: The viscous
properties of extruded eutectic alloys of lead-tin and
bismuth-tin. Elongations up to 2,000 per cent have
been obtained in tensile tests employing prolonged
loading. An apparatus designed to maintain a
constant stress on the test-piece during extension
shows that deformation takes place at a uniform
rate which is greatest in freshly extruded rods and
decreases with age or on annealing. The viscosity
is not that of simple liquids, but resembles that shown
by some disperse systems in which the wviscosity

© 1934 Nature Publishing Group



MARCH 24, 1934

NATURE

471

coefficient is a function of the stress causing flow.
The locus of viscous flow is found to be at the inter-
crystaflline boundaries. E. W. FerrL: A note on
some formulse concerning viscous and plastic flow in
soft metals. In particular, the flow of the metal in
a prolonged ball-hardness test is compared with the
flow in tensile test-pieces under a constant stress
per unit area of cross-section. A. PORTEvVIN and P.
BastiEx : Castability of ternary alloys. The ability
of a molten metal or alloy to fill & mould completely
is termed ‘castability’; it can be determined by
ascertaining the length of a spiral cast-iron mould
filled by the metal under predetermined casting
conditions. The castability of a pure metal is a
linear funetion of the difference between the pouring
temperature 6 and the melting point ¥ ; the slopes
of the castability (6 —F) curves vary with the
viscosity of the metal. The castability of binary
alloys varies with the solidifieation range and with
the mode of crystallisation, being greater when poly-
hedral crystals separate than when the primary
crystals are dendritic,. Maximum castability occurs
with the eutectic composition and minimum at the
limit of solid solubility. The castability of ternary
alloys generally varies inversely with the primary
solidification range.

Paris

Academy of Sciences, January 29 (C.R., 198, 409-
512). E. JoueurT : (eneralisation of the problem of
the refraction of adiabatics. ARMAND DE GRAMONT
and DaniEnL BERETZEI : A property of triode valves.
CHaRLES NIcOLLE, PAUL GRouDp and MMme. HELENE
Searrow : The exceptional presence of the murin
virus in the urine of rats experimentally infected with
this virus. In two experiments out of ninety-three,
positive results of infection by urine were obtained.
Louis Roy : The focal image of stars. Mye, Hirna
GERINGER : A general method of theoretical
statistics. Francesco Severi: The general theory
of correspondences between two algebraic surfaces.
Paur, Lfvy: A generalisation of Rolle’s theorem.
M. Hamovicr : Fundemental formule in the theory
of hypersurfaces of & Finsler space. ROBERT GIBRAT :
The solutions of a fairly general class of singular
integral equations. JeEaN LERAY and ALEXANDRE
WEINSTEIN : A problem of conformal representation
set by the theory of Helmholtz. PauL BoOISSEAU :
New integraphs and differentiators. P. SoNIER:
Charged and compressed thin plates. E. CrAUSSE :
Contribution to the study of the vibration of a
metallic tube immersed in a liquid in a transitory
state. C. Popovict: The analytical explanation of
air pockets. W. M. Ersasser: The equations of
motion of a neutron. N. Savryrow : The canonical
transformation of Lagrange equations on the move-
ment of several bodies. J. ErLsworta : The varia-
tion of the period of the double system, R. Canis
Majoris, with eclipses. Supplementing the theory of
Tisserand with the effect of aberration, the spectro-
scopic and photometric results can be satisfactorily
explained. Froriax La PorteE: The use of radio-
goniometric bearings at a great distance. E, Bag-
RILLON : Geometry of the vessel. HExtension of the
metacentric method by the wuse of metacentric
sections, Av. Proca: The quantic mechaniecs of
photons. Pauli’s approximation, L. (GOLDSTEIN :
The theory of elementary corpuscles, Eriero
Perucca : The conductivity of metallic films in an
electric field. Using extremely thin films of gold and
platinum, deposited by cathode sputtering on quartz

threads, variations of resistance with variations of
an external electric field were measured. For certain
thicknesses of film the change in resistance amounted
to 40 per cent, CH. LAvaNcHY : A general method
for calculating high voltage electrical networks inter-
connected in a state of permanent equilibrium. G.
CarpENISEANU : The anodic oxidation of the lactic
ion to the pyruvic ion. Study of the conditions under
which the anodie oxidation of sedium lactate to
pyruvate can take place, The yields of pyruvate are
always emall. Lxon CaepeEcomMME : The use of
vacuum cells for the comparison of feeble light
intensities. @ Guy EwmscEwiri®k: The chemical
action of light on vinyl iodide. Vinyl iodide on
photolysis gives acetylene, ethylene and iodine as
primary products. In the presence of oxygen, besides
iodine, formie acid, formaldehyde, glycoilic aldehyde,
carbon monoxide and dioxide and some acetylene are
produced. Jeax Lours DestouceEs: Theoretical
remarks on the emission of corpuscular rays (B-rays
or positrons) and on the symmetry between corpuscles
and anticorpuscles. L. DomancE: The densities of
aqueous solutions of hydrofluoric acid. The deter-
minations were made in a gravity bottle of bakelite,
a material which was proved to be unattacked by the
acid. Data are given for twelve strengths of acid
between 5 and 54 per cent. E. Cawars, Muie. G.
CavqQuir and P. PEYROT : The molecular diffusion of
light in liquids. Jures GUERON : The hydrolysis of
solutions of stannic chloride. R. CEARONNAT and L.
DeEcLAUDE : The criteria of purity of erystallised
digitaline (digitoxoside). The authors regard the
specific rotatory power as the best criterion of purity.
G. Darzexs and MaxencE MEYER: New methods
of preparation of diethoxyacetone and the B-sub-
stituted aw«-diethylines, MarceEL GoODCHOT, Max
MoussEroN and RoBERT GRANGER : The action of
hypochlorous acid on active 1-methyl-Ag-cyclohexene.
REN® JACQUEMAIN : Some tertiary alcohols derived
from mesityl oxide. V. LeBrDE¥F and G. CHOUBERT :
New observations on the minerals of Niari (A.E.F.)
basin. L. BARRABE : The outerop of the ancient base
of the Petites Antilles in the island of Désirade
(Guadeloupe). J. Bravac, A. MicHEL-LEvy and M.
THORAL : A basic conglomerate in the Cambrian of
the Monts de Lacaune and on the pre-Cambrian age
of the granitic formations of the Mendic near Grais-
sessac (Hérault). C. Davzkre and J. BoueeT : The
variations of the conductivity of the air in caves.
Although the temperature and hygrometric state of
the air in caves remain very nearly constant, the
electrical conductivity of the air undergoes variations
of considerable amplitude. J, Gavzrr: The study
of the atmospheric ozone at the Pic du Midi by direct
vision of the sun at the horizon. The data given were
based on spectrophotometric observations. Husert
GARRIGUE : The radioactivity of the air of the house
at the Observatory of the Pic du Midi. Ltox LEMMEL :
The spectroscopic study of the wood of the “Pino
Sylvestre” of Rascafria (Spain). In addition to the
elements which would be expected, the presence of
boron, lead and silver was proved. Groreks Dg-
FLANDRE : The existence on the flagellz of lateral or
terminal filaments (mastigonemes). HersErT H.
JaspER and ANDRE Przarp : The relation between
the rapidity of a striated muscle and its histological
structure. J. VELLARD, Oswino Pewnwna and
MreuELOTE Vianwa : The comparative action of the
poisons of Lachesis atrox and of Naja tripudians in
experimental sarcoma in the rat. P. BRUERE:
Proportions and distribution of manganese in the
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grain of wheat. THEODORE POSTERNAK : A hexose
phosphoric acid obtained by the hydrolysis of starch.
G. Ramox and E. Lemirayer : Infectious ansemia
of the horse. MarcENac: The anthelmintic power
of certain chlorine compounds of butane in cylicosto-
mosis of the horse. Dichlorbutane and chlorobutene
have powerful anthelmintic properties and possess
advantages over other products ususally prescribed for
the treatment of cylicostomosis of the horse.

COPENHAGEN

Royal Danish Academy of Sciences and Letters, Oct. 20.
Ta. MorTENSEN. The marine fauna of St. Helena,
It is demonstrated through the study particularly of
the echinoderms, based on collections made during
investigations at St. Helena in 1929, that the marine
fauna of the island originated from three different
sources : North Africa-Mediterranean, West Indies
~Brazil, and South Africa~Indian Qcean, the
various forms having been transported to the island
by means of currents, either as pelagic larve or as
adults, on floating Alge. The island has never been
in conmexion with either Africa or South America,
The statements of the existence of manatees at St.
Helena in recent or pleistocene times-—which would
seem to prove the existence of former land-connexion
—rest on misapplication of the name ‘manatee’
to sea-lions {see also NATURE, March 17, p. 417).

November 17, Jons. LinpuARD : The so-called
muscle action current experiments on individual
musele fibres show that the action current does not
occur when separate fibres are directly stimulated. On
the other hand, when the motor end plates are directly
stimulated, whether in normal combination with
undamaged muscle fibres, or separated from the
man mass of fibres, the action current occurs.

December 2, HararLp Borr: The uniform con-
vergence of Fourier series. A general theorem con-
cerning integration of exponential-polynomials.

January 12. ErLis STrROMGREN : The use of purely

mathematical and of numerical methods in the
problem of three bodies.
Forthcoming Events
Monday, March 26
VicToria INSTITUTE, at 4.30.—G. R Garr: “The Cradle

of Mankind”.
Rovar GEOGRAPHICAL Sociery, at 5.30.—“A Survey
Ship on the Coast of Labrador” (Geographical Film).

Tuesday, March 27
ROYAL AERONAUTICAL SOCIETY, at 8.30.—Annual General
Meeting.
Rovar SocieTy OF ARTS, at 4.30.—Miss Margery Perham :
“‘Some Problems of Indirect Rule in Tropical Africa’.
(Joint Meeting with the African Society.)

Wednesday, March 28

Rovar METEOROLOGICAL SociEry, at 5.30.—Prof. W.
Schmidt : “‘Micro-Climatological Work in Austria’.
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