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The commonly acczpted version of Carnot’s method is therefore
an injustice to the celebrated author of ** The Motive Power of
Heat.”

PARIs.

Academy of Sciences, May 29.—M. de Lacaze-Duthiers in
the chair.—Studies on diffraction gratings ; focal anomalies, by
M. A. Cornu. Gratings, although trustworthy enough to be
used for determining wave-lengths of light, yet present various
anomalies which might cast some doubt upon the rigour of the
optical principles upon which their construction is based. In
order to study these merturbations in detail and to eliminate
the attendant errors, M. Cornu constructed a machine for the
automatic ruling of Tines spaced according to fixed laws, so as
to produce and exaggerate at will the anomalies whose origin
was to be verified. Thus the systematic error in the position
of the focus of spectrum images was reduced to two distinct
and purely geometrical causes : In plane gratings, to the exist-
ence of a feeble curvature of the ruled surface; in a plain or
curved grating, to the existence of a regular variation in the
distance apart of the lines. In most cases these two causes co-
exist, which makes the laws of the optical phenomenon highly
comp]ex —On the volatilisation of silica and zirconia, and the
reduction of these compounds by carbon, by M. Henri Moissan
(see Notes).—Preparation in the electric furnace of some re-
fractory metals: tungsten, molybdenum, vanadium, by M,
Henri Moissan {see Notes).—On the preparation of zirconium
and thorium, by M. L. Troost. An intimate mixture of zir-
conia and finely comminuted sugar charcoal, the former being
in excess, is strongly compressed into small discs and placed in
a carbon retort. It is then subjected to the action of the
voltaic arc supplied by a current of 35 ampéres and 7o volts,
the retort being placed in a closed chamber traversed by a slow
current of carbonic acid, so as to prevent the air from burning
and retransforming the metal into zirconia. The reduction is
immediate, and gives rise to smail metallic masses which are
not pure zirconium, but a true carburet of zirconium, correspond-
ing to the formula ZrC,. If the carbon retort is lined with
zirconia the ingot is gradually freed from carbon, and leaves the
pure metal behind. This has a steel-grey colour and is ex-
tremely hard. It scratches glass deeply, and is untouched by
the best files, In air it is unaltered at ordinary temperatures.
At a red heat it oxidises at the surface if containing little carbon,
but burns brightly if containing much. It is not attacked by
acids except by hydrofluoric acid, which acts even if greatly
diluted. Thorium is prepared in an exactly similar way from
the chloride. The reduction takes place more readily, giving
rise to a carburet, ThC,. The metal is very brittle, and less
hard than zirconium. It decomposes water in the cold, evolving
hydrogen and a hydrocarbon of pungent odour. In contact
with air it gradually swells up and forms a powder which burns
with greater rapidity and brightness than zirconium.—Observa-
tions on the volatilisation of silica, & propes of M. Moissan’s
communication.—On the phenamte of Saint-Christophe en
Oisans, by MM. A. Des Cloizeaux and A. Lacroix.—On
ordinary differential equations which possess fuandamental systems
of integrals, by M. Sophus Lie.—The total solar eclipse ob-
served at Fundium (Senegal) on April 16, 1893, by M. N.
Coculesco.—On geometrical properties which only depend upon
spherical representation, by M. C. Guichard,—On surfaces
with lines of curvature plane in both systems and isothermals,
by M. Th. Caronnet.—Theorems relating to analytical func-
tions of z dimensions, by M. G. Scheffers.—On a general
property of fields admitting of a potential, by M. Vaschy.—On
the densities of some gases and the composition: of water, by
M. A. Leduc.—On the rigidity of liquids, by M. J. Colin.—
Action of acetic anhydride upon linalol ; transformation ianto
geraniol, by M. G. Bouchardat.—A general method for the
analysis of butters, by M. Raoul Brullé. —On the physiology of
the crayfish, by M. L. Cuénot.—Mechanism of the hyperplasic
process in epithelial tumours; applications, by M. Fabre-
Domergue.—Researches on the modifications of the excretion
of urea in the course of certain surgical maladies, and especially
alter great operations ; consequences from the point of view of
therapeutics and treatment after operations, by M. Just Cham-
pionniere.

BERLIN.

Physical Society, May 12.—Presidents, at first Prof.
Kundt, and later Prof. du Bois Reymond.—Dr. E. Pring-
sheim gave an account of his further researches on the ¢
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cause of the emission of light by heated gases. By the method
already employed for sodium (see NATURE, vol. xlv., p. 312)
he had recently tested the vapours of lithium, thallium, and
potassium. At the highest temperature, at which nickel was
fused, the vapours of these metals similarly gave an emission-
spectrum following on the absorption spectrum as long as
reduction processes were excluded. They at once showed their
characteristic spectral lines as soon as the salt used, or the
silicate formed from the metal in contact with the surface of the
porcelain tube, was reduced either by hydrogen, by the metal
itself, or by iron. The experiment of Dewar and Liveing, in
which, by heating lithinm with potassium and sodium in an
atmosphere of hydrogen in an iron tube, they obtained the
lithium-line, was explained by the speaker as due to the above-
named cause, viz., a compound is formed of iron and lithium,
which is then reduced and exhibits both emission and absorption.
Dr. Pringsheim concluded from his experiments in support of
his views that the four elements—Ilithium, sodium, thallium,
and potassium—are not luminous when simply heated above
the temperature of the flame in which they ordinarily exhibit
their characteristic spectra. He believed rather that they only
show emission and absorption spectra when they are in the
nascent state resulting from processes of chemical reduction,
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