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The late Prof. E. Metchnikoff.

8

produced in the potential gradient at a point on the earth’s
surface by lightning discharges, the approximate distance
of the discharge being in many cases determined by timing
the resultant thunder.

The method used in the determination of the sudden
changes of potential gradient serves also for absolute
measurements of the potential gradient and the earth-air
current. It depends upon the measurement of the quanti-
ties of electricity which pass between an exposed con-
dactor and the earth through a suitable measuring instru-
ment, such that the potential of the exposed conductor
neve; differs from zero by more than a few thousandths of
a volt.

A special type of capillary electrometer has been found,
suitable for the purpose. The exposed conductor has
generally consisted of what is substantially a mass of
earth with its flat upper sutface on a level with the sur-
rounding ground.

When a discharge to earth is sufficiently distant, its
electric moment—the product Q H of the quantity of the
electricity discharged and the mean height from which it has
been derived —may be taken as being given by §FD*, where
F is the resulting change in the electric field at the place of
observationand D isthe distance of the discharge. Observa-
tions of the effects of discharges at different distances, too
small for the above relation to bold, give information as to
the values of each of the factors Q and H.

The results of one thunderstorm (August 15, 1915) may
be interpreted as indicating that the discharges were
nearly all approximately alike, Q being about 33 coulombs
and H of the order of 10 kilometres; the range of varia-
tion in the dist of the discharges was not quite suffi-
cient to decide whether the discharges reached the earth’s
surface or not, but the value of Q is practically the same
on either view.

% Kinetic Theory of a Composite Monatomic Gas :
Diffusion, Viscosity, and Thermal Conduction.” By S.
CHAPMAN, ’

s« Further Observations on Protosoa in Relation to Soil
Bacteria.” By T. Goopey, D.Sc.

“ New Benneititean Cones from the British Cretaceous.”
By M. C. Srores, D.Sc.

' Phenomena Relating to the Spectya o Hydrogen and
Helium.” By T. R. MERTON and J. W. NICHOLSON.

1. A method has been found for the accurate determina-
tion of the photographic intensities of spectrum lines and
the reduction of such intensities to absolute values by
comparison with the continuous black-body radiation of
the carbon arc.

2. A study has been made of the relative intensity dis-
tribution in the spectra of helium and hydrogen under
different conditions of excitation.

3. It has been found that under certain specified condi-
tions there is a transfer ot energy from the longer to the
shorter wave-lengths in any given series, and that, under
such conditions, the associated series, and in pacticular the
Diffuse series, are relatively enhanced at the expense of
the Principal series.

4. It has also been found that the distribution of intensity
found in certain celestial spectra can be approximately
reproduced in the laboratory.

s. A study has been made of the separations of the
components of lines of the Balmer series of hydrogen, and
the mean values of the separations of the doublets con-
stitating the lines Ha and Hpg have been found to be
respectively 0°132 A.U. and 0033 A.U. These values are
consistent with the separations appropriate'to a Principal
series, and the first 18 in precise agreement with the value
deduced by Buisson and Fabry. .

 The Period of a Spherical Resonator with a Circular
Aperture.” By F. P. WHITE.

“Réle oy the Blood Fluids in the Intraleucocytic Di-
gestion.” By Capt. S. R. Douatras, M.R.C.S., L.R.C.P.

OBITUARY.

Pror. ELIE METCHNIKOFF.

WE regret to have to announce that the death of Prof. Elie
Metchnikoff took place at the Pasteur Institute, at Paris,
on July 15, after an iliness of some months.

. The late Prof. Metchnikoff was born of Russian parents
in 1845. His birthplace was Ivanavka, in the Russian
province of Kharkoff, and he received bis early education
first at the Lyyceé at Kharkofl, afterwards graduating at the
Unwgrmy. He then spent some time in Heligoland
studying marine organisms, and afterwards worked under
Leuckhart, first at Giessen and then at Gottingen.  After
some time spent in a laboratory at Naples he returned to
Russia and taught at Odessa and at Petrograd. In 1870
he was appointed Professor of Zoology and Comparative
Anatomy at Odessa. Twelveyears later, on the assassina-
tion of the Tsar Alexander III., he left Russia, going first
to Messina, where he began some of his most important
work on phagocytosis. This he continued for a short time
after returning to Odessa, where he established a new
bacteriological laboratory ; but his work had brought bim
to the notice of Pasteur, who offered him accommodation
;nd every assxst;nce at thc:i recently established Institut

asteur. ere he remained actively workin
toﬁxe time oahis death. Y g almost up
etchnikoff’s early work on pure zoology, whi

included the study of the embryotol;y of Ctenoxghou a:l(;
the investigation of the Cecidomyia larva, proved him to
be an acute observer and an enthusiastic and painstaking
worker. It is, however, as a pathologist that his name
will live. While at Messina his attention was directed to
the study of the function of the colourless corpuscles or
phagocytes of the blood and lymph, and he showed that
they possess the power of engulfing and destroying many
micro-organisms. He believed that phagocytes have been
evolved by natural selection in the animal organism, and
he worked out the theory that immunity to infective
disease is due to the activity of the phagocytes of the
animal. He evolved a theory of inflammation which
finally destroyed the older ontological conceptions, and his
work on the dynamical side of histology may almost be
said to have opened up a new era. At the Pasteor
Institute he made a special study of the bacteria of the
alimentary canal, and he advocated the vse of soured milk
as a cure for intestinal troubles, thus introducing the
“tame” lactic acid bacilli to overcome the * wild”
microbes, as he called them. Metchnikoff’s work on
longevity attracted much attention. He believed that one
of the prime causes of senile degeneration is autointoxica-
tion, and he advocated direct measuces against intestinal
putrefaction to lengthen life. He laid stress upon the dis-
tinction between the average longevity of a species and its
nq;m'al specific longevity, which he believed differed very
widely.

Prof. Metchnikofi's publications include an epoch-
making d_icnssion of Intracellular Digestion, which
appeared in 1882, and a monograph on “The Struggle cf
the Organism against Microbes,” in which the theory of
phagocytosis was explained in detail. In 1892 he wrote
a treatise on the * Comparative Pathology of Inflamma.
tion,” in which it was shown that inflammation is tte
result of the collection of bosts of scavengers at an injured
or diseased part. His greatest work was entitled * Im-
munity in Infectious Diseases” (1901), and contained a
complete exposition of his theory of immunity. A popular
work entitled * The Nature of Man,” published in 1903, in
which bis views on longevity were discussed, Ilttlc,(ed
much attention and was widely read. Metchnikoff was
highly esteemed by the scientific men of all nations, and
scientific societies had bestowed many honours on him,
He reccived the Nobel medal and prize for his work on
immunity, and the Copley Medal of the Royal Society.
The value of bis secvices to humanity needs no empbasising.
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He possessed in a high degree all the attributes of the
truly great scientific man. is imagination was vivid, but
he was a careful experimenter and spared no pains in the
accumaulation of facts upon which to base his theories.
He was full of enthusiasm for the acquisition of knowledge
for its own sake, but at the same time the benefits to
humanity of the application of scientific methods and
knowledge were never absent from his mind. In spite of
his advanced years he had been working at the Pasteur
Institute on questions relating to the health of armies, and
his death will be deeply felt by all who have at heart the
advancement of knowledge and the progress of civilisation.

NOTICES OF BOOKS.

A Senior Experimental Chemistry. By H. E. DunsTaAN,
D.Sc. (Lond.), F.C.S., and F. B. Thore, D.Sc.
(Lond.), F.C.S. London: Methuen and Co., Ltd.
1916. Pp. xiii. +522. Price ss.

STUDENTS in the upper classes of schools and in technical

colleges will find this a useful text-book. It covers the

whole of inorganic chemistry, but is not intended to be
used by beginners, nor is the arrangement of the subject
matter that which the teacher or student would naturally
follow. The first part is entirely theoretical and deals
satisfactorily with the laws of chemical combination, the

gas laws, solutions, electrolysis, thermo-chemistry, &c.

The course of experimental work provided is good,

although in some cases the directions given would require

supplementing, as, for instance, when the student is simply

told to “ reduce it in a current of coal-gas in Experiment 3.”

After the theoretical part a systematic treatment of the

elements classified in accordance with the Periodic System

follows. Good detailed accounts are given of the pro-
petties of the elements and of their chief compounds, and
many experiments, such as the student could perform for
himself with comparatively simgle apparatus, are described.

Many useful schemes and tables are provided, and the

book will undoubtedly be of great assistance to candidates

for examinations. Qualitative analysis and some volu-
metric work are included, so that a complete course of
practical as well as theoretical work is provided.

CHEMICAL NOTICES FROM FOREIGN
SOURCES.

Comptes Rendus Hebdomadaires des Séances de I’ Académi
des Sciences. Vol. clxii. No. 21, May 22, 1916.
Effect of Temperature on the Structure of Paraffins.
—Thadée Peczalski.—The density of pure paraffin varies
from 0°848 to 0'875, but the author has found that some
specimens have a density higher than o0'goo. This may be
supposed to be due to the presence of impurities, or
another explanation may be given. The author has
observed that when paraffin is heated in a test-tube for
some time to a temperature below its meltingpoint it
undergoes transformations, excavations becoming ap-
parent throughout its mass. A paraffin of density 0'875
had density o°goo after being heated for twenty-four hours.
It also became translucid, while it was almost opaque
before heating. The transformation is accompanied by
a great diminution in the electric conductivity. Micro-
scopic examination shows that heating induces crystal-
lisation of the superfused parts, increases the size of the
crystals, and possibly changes their orientations.
Existence of a New Group of Lines (Series M) in
High Frequency Spectra.—Manne Siegbahn.—The
tesearches of Barkla and others have shown that the high
frequency spectra of the chemical elements are compesed
of two groups of rays (Series K and L) which differ con-
siderably in their power of penetration. Many authors
have supposed that other series (J, M, &c.) exist, but
hitherto no experimental confirmation of this supposition
has been brought forward. In a series of systematic re-

searches on the spectrum of uranium the author has
observed a new group of lines which correspond to the
hypothetical series M. Owing to the great sbsorption of
these rays by air the spectrograph had to be placed in a
vacuum, and the crystal employed was a plate of gypsum.
The examination of the elements Th, Bi, Pb, Tl, Aa
showed that the series was represented in spectra of all
of them.

New Method of Estimating Fluorine.—F. Pisani.—
When thorium nitrate is added to a solution of an alkaline
fluoride, slightly acidified with acidic acid or by nitric
acid, a precipitate of thorium fluoride is obtained
(ThF,+4H20). It is gelatinous like alumina and very
voluminous, and so heavy that it rapidly settles. The
supernatant liquid is limpid, and the end of the reaction
may be ascertained by pouring it oft into a conical flask.
Too large an excess of the reagent must not be added, for
in & concentrated liquid thorium nitrate may dissolve a
little of the precipitate. When the amount of fluorine
present is known roughly it is best to weigh the necessary
quantity of solid reagent and dissolve in water. The
reaction is very sensitive, and less than o‘or per cent of
fluorine can be detected by it. As thorium fluoride loses
a molecule of water at 100° it can be weighed after desic-
cation and the amount of fluorine deduced. It is better
to incinerate with the filter and heat strongly ; thus the
thoria, ThO;, is obtained which gives the amount of

fluorine in the ratio Tho, Insoluble fluorides can be

fused with sodium carbonate and phosphates containing
fluorides with silica and sodium carbonate.

MISCELLANEOUS.

Institute of Chemistry.—Pass List," Yuly (1916) Ex-
aminations.—The results of the Examinations of the Insti-
tuts of Chemistry recently held in London have now been

ublished. Five candidates passed the Intermediate
xamination, viz.:—A. C. Francis, Miss P. L. Garbutt,
A. J. Hall, B.Sc. (Lond.), H. J. Hegan, B.Sc. (Lond.),
and J. Sandilands. Nine candidates passed the Final
(A.I.C.) Examination, viz.:—In the Branch of Mineral
Chemistry: E. G. Macintyre, B.Sc. (Glas.), and A.
Stewart, B.Sc. (Glas.); in the Branch of Organic
Chemistry : P. J. Brannigan, M.Sc. (Q.U.B.), T. Hop-
kins, B.Sc. (Lond. and Wales), D. Madden, A.R.C.S.1.,
James Ogilvie, B.Sc. (Edin.), and E. E. Wells, B.Sc.
(Lond.); in the Branch of the Chemistry (and Microscopy)
of Food and Drugs, Fertilisers and Feeding Stuffs, Soils,
and Water: H. E. Cox, B.Sc. (Lond.), and T. L.
McEwan, B.Sc. (St. Andrews). One candidate examined
for the Fellowship also took the Chemistry of Food and
Drugs, &c., and passed: ]. Wood, M.A , B.Sc. (Aberd.).

NOTES AND QUERIES.

The Weed called “Couch.”—(Reply to H. M. Gledstone).—
Mr. Gledstone will find an article on the composition and agricultural
value of couch and couch ashes in the 1897-8 volume of the soumal of
the Bath and West of England Agricuitural Society, by John Hughes,
F.1.C., Agricultural Analyst for Herefordshire.

ALFRED JORGENSEN
LABORATORY FOR THE PHYSIOLOGY AND
TECHNOLOGY OF FERMENTATION.

30, FRYDENDALSYEJ, COPENHAGEN, Y., DENMARK,

STUDENTS’ BEOTION.—For Beginners and Advanced Students with
Practical (Brewers, Distillers, &c.) or Scientific purposes in view.

ANALYTIOAL AND PURE CULTURE BEOTION.—All kinds of
Research Work. Pure Cultures: Brewers’, Distillers’, Air,
Vienna, Wine Yeast, &c. ; Lactic and Acetic Ferments, Starters
(for Dairies, &c.). Methods and Cul for Manuf; of
Beers containing a Low Percentage of Alcohol.

New Methods for Distilleries and Factoriesof 4:ir-grown and Viessna
Yeast, including such as use Molasses. Increased yields. Yeast
of better keeping properties.

Prospectus and further particulars om applicatson to DIRECTOR,






