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tremement di!uees," which was published in the 
" Bihang till Kong!, Vetenskapsakademiens Hand
lingar/ ' vol; viii., and was followed in the same year 
by the second part, eptitled "Theorie chimique des 
Electrolytes." These researches contain the germ of 
the theory of electrolytic dissociation, which, however, 
only received its complete statement in 1887, in the 
first volume of the newly founded Zeitschrift fur 
physikalische Chemie, 

The impression made on the unive rsity authorities 
by Arrhenius's thesis was not favourable. In' their 
view, apparently, it was neither very good chemistry 
nor very good physics, and only deserved the mild 
commendation "non sine laude approbatur." In
deed, the fundamental conceptions of the new theory 
were so much at variance with the current ideas of 
both physicists and chemists that it can scarcely 
excite wonder to find that a strenuous opposition 
was offered to the introduction of the notion of free 
ions into science. Had it not been for the warm 
advocacy of Ostwald, who was already a power in 
the domain of physical chemistry, it is not at all 
unlikely that the theory would have remained in 
abeyance (as did Avogadro's hypothesis for nearly 
fifty years) until the necessity for it became impera
tive. 

Happily, however, for the progress of science, the 
a ppearance o_f the theory synchronised with that of 
van 't Hoff's theory of osmotic pressure, which it sup
plemented by accounting for the apparent abnormali
ties displayed by electrolytic solutions. Armed with 
these two powerful weapons, Ostwald, by his writ
in gs, by his researches, and not least by his establish
ment of a school of physical chemistry in Leipzig, 
where, under his stimulus, the theories were prac
tically applied by his pupils to the elucidation of 
numerous problems in the physics and chemistry of 
solutions, gradually- overcame effective opposition, and 
secured a permanent, if somewhat reluctant, recogni
tion · of the new ideas. To this period belongs the 
fundamental application of the two theories by Nernst 
to the calculation of electromotive forces. The only 
parallel in physical chemistry to the activity and 
fertility of those days is to be found in the contem
porary development of radio-active research. 

We occasionally hear it sa id at the present time 
that the theory of electrolytic dissociation is "played 
out ," that it was useful for a season, but that it must 
now be superseded by something different and better. 
Not many years ago, similar statements were made 
regarding the kinetic theory of gases-that it had 
served its purpose, was very good so far as it went, 
and might be peacefully left to die a natural death. 
To-day the kinetic theory is far from moribund, and 
it seems to the present writer that a corresponding 
vitality is inherent in the theory of Arrhenius. Wide~ 
reaching and fruitful physical theories generally con
tain a well-defined notion which survives any change 
of form which the theory or its mechanical inter
pretation may undergo. Dalton's atomic theory con
t~ins the imperishable notion of fixed combining 
weights for the elements; Avogadro's theory contains 
the definition of molecular weight; and from these 
two together we obtain, as Cannizzaro showed, the 
modern atomic weight. vVhether we believe in atoms 
and molecules or not, these conceptions of combining, 
atomic and molecular weights will persist unaltered, 
and survive any upheaval in chemical theory. Simi
larly, Arrhenius's great positive contribution to 
physico-chemical science is the notion and practical 
definition of degree of ionisation . \Vhatever be our 
views of the origin and nature of ions, we must, in 
any quantitative investigation of the properties of 
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electrolytic solutions, have recourse to the notion of 
degree of ionisation. 

Arrhenius has since been active in many fields 
besides that of physical chemistry, notably in cosmic 
physics and in serum-therapy, bringing to bear in 
these branches of science the same clear-headedness 
and sublimated common-sense which enable him in 
the multiplicity of the details he so easily masters 
to detect the simple principles which coordinate and 
govern the whole. -The present volume, however, the 
sixty-ninth of the Journal which in its first volume 
contained the statement of his theory, is only con
cerned with his physico-chemical work, and is the 
fir-st of two volumes written in his honour by pupils 
and friends to signalise the completion of the fiftieth 
year, of his age and the twenty-fifth of his theory. 
To i,t physical chemists in all parts of the world have 
contributed, testifying to the universal esteem in 
which Arrhenius and his work are held, and a fitting 
intro.:luction is written by Ostwald, who relates the 
early history and development of the theory with 
many pleasant biographical and autobiographical 
details. }AMES WALKER. 

PROF. F. W. KOHLR .4.USCH. 

IT is with great regret that we have to record the 
dea.~h of the eminent physicist, Prof. F. W. 

Kohirausch. 
Kohlrausch was born in October, 1840, at Rinteln 

on ~he W eser. · His father, Rudolph Kohlrausch 
(1809-1858), \vas a physicist of great distinction who, 
in conjunction with Wilhelm Weber, carried out for 
the first time a determination of the ratio of the 
electromagnetic to the electrostatic unit of electric 
quantity, a nd thus laid one of the corner-stones of the 
absolute system of electrical measurement. It was, 
therefore, na tural that the son's a ttention should be 
early directed towards physical science. He studied 
at Gotting en and Erlangen, graduated Ph.D. in 1863, 
and in 1866 was appointed Professor Extraordinarius 
at Gottingen. After about a year a s professor of 
physics at the School of Technology at Frankfort-on
the-Main, he was appointed, in 1871, to a similar 
post at the Grand-ducal Polytechnic at Darmstadt. In 
1875_ he became professor of physics in the University 
of Wurzburg, and was transferred thence to Strassburg 
in 1888. He was appointed president of the Phy
sikalisch-Technische Reichsanstalt at Charlottenburg 
in 1895, and, in the same year, was elected a 
member of the Academy of Science of Berlin and also 
a Foreign Member of the Royal Society of London. 
H e was made honorary professor of physics in the 
University of Berlin in 1900. He resigned his post 
at Charlottenburg in 1905. He was elected an honor
ary member of the Physical Society of London in 
1906. He died at Marburg in January of this year. 

Kohlrausch was the author of a great number of 
papers giving the results of experimental investiga
tions in many branches of physics, but the subjects 
which chiefly occupied him were the metho<ls of mea
suring magnetic and electrical quantities. Among 
his contributions to this branch of science we may 
mention his .method for the absolute measurement of 
the horizontal component of the earth's magnetic field 
and of the strength of an electric current, by simul
taneous observations of the deflection of the needle of 
a tanj;ent-galvanometer and of a suspended coil where 
both mstruments are traversed by the same current. 
Another important set of experiments; published in 
1874, had for its object the determination of the abso
lute va lue of the " Siemens unit" of electrical resist
ance. The result which Kohlrausch arrived at, though 
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afterwards shown to be appreciably in error, was of 
considerable importance historically, since it directed 
attention to the necessity of examining further the 
result obtained in 1863 and .. 1864 by Maxwell and his 
coadjutors for the British Association Committee on 
Electrical Standards. 

In 1871 Kohlrausch introduced a method for mea
suring the electrical resistance bf electrolytes founded 
upon the employment of alternating currents gener
ated by the revolution of a magnet inside a coil of 
wire, the relative positions of magnet and coil being 
like those in an ordinary galvanometer. In this way 
the disturbing effect due to the polarisation of the 
electrodes was in a great measure, if not entirely, got 
rid of, and the results obtained were a great advance 
in respect of accuracy upon those previously obtained. 
In later modifications of the method the alternate 
~urrents of an induction-coil were used. This investi
gation formed the starting point of a long series of 
researches· into the conducting power of electrolytic 
solutions. The examination of a great number of 
soluble salts in aqueous solutions of different concen
trations showed that, although the conductivity 
decreases with decreasing concentration, the ratio of 
conductivity to concentration increases, at first nearly 
uniformly, but approaches a definite limit for each 
salt when very small concentrations are reached, that 
is, when the solutions are very dilute. It was further 
found that, when the proportion of salt in solution was 
expressed in terms of the equivalent mass of the salt, 
the limiting (maximum) value of the above ratio 
varied within comparatively. narrow limits for a great 
number of salts. Another important result of 
Kohlrausch's experiments was the establishment. of 
a simple relation between the conductivities of dilute 
solutions and the mobilities, as deduced from Hittorf's 
measurements, of the ·ions into which the respective 
salts may be supposed to be broken up when dissolved. 

Kohlrausch rendered an extremely valuable service 
to the teaching of experimental physics by the publi
cation, in 1870, of his "Leitfaden der praktischen 
Physik." This was the first, and, in the writer's 
opinion, the best of numerous works of the same kind 
that have since appeared in various countries, designed 
to guide students of physics in a systematic course . of 
practical work in the physical laboratory. The high 
appreciation it has met with is shown by the number 
of editions that have been called for-it reached the 
eighth in 1896; it was translated into English by 
Messrs. T. H. Waller and H. R. Procter soon after 
its first appearance, and a second English edition was 
published in 1883. G. C. F. 

SIR CH11RLES TODD, K.C.M.G., .F.R.S. 

FEW men have lived a fuller life or given more 
freely of their best than Sir Charles Todd, whose 

death we deeply regret to record. It is only about 
three years ago th.at he retired from active service, 
but he was then above eighty years of age and his 
career had been unusually long. His scientific life 
dates back to 1841, when he entered the Royal Obser
vatory, Greenwich. The instruments, as those who 
used them, have passed away, and he must have been 
the last survivor of the little band who worked with 
the old meridian transit and circle. There he acquired 
a, training in scientific methods which he was des
tined to turn to such useful account in promoting the 
interests of a new colony. In South Australia he 
found his work, and · there his memory will be trea
sured. Fbr it was his fortune to organise two 
departments, the Post Office and the Meteorological 
Service, which have contributed in no small degree to 
the grow.th of that thriving settlemen,t. 

It is not given to many to see their exertions and 
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plans so speedily and completely successful as did 
Sir Charles Todd, or to fill simultaneously the three 
important positions of Postmaster-General, Superin
tendent of Telegraphs, and Government Astr-0nomer. 
But it will be admitted that he filled this trinity of 
offices with credit to . himself and to the advantage of 
others. The Post Office was practicaJly his own 
organisation, which, continually growing with the 
requirements of the Colony, proved itself equal to the 
increasing demands. It was in connection with the 
establishment of the Telegraph Service, and its grow
ing needs, that he made that remarkable ride of 2000 

miles across the arid interior of the continent of 
Australia, from Adelaide to Port Darwen. The energy 
and intrepidity of the man were well illustrated by 
this memorable venture. No wonder that he loved to 
tell of that day, when he sat on the ground near 
Mount Stewart, . amid uncomfortable surroundings, 
but forgot all in the sense of successful achievement, 
when., .with a little pocket relay, he .connected the wires 
and held communication with the extreme north and 
south of the island. 

As Government Astronomer, it will be remembered 
that Sir Charles Todd took part in organising the ex
peditions for the observation of the transit of Venus, 
that he kept the 8-inch refractor steadily at work, and 
did what lay in his p.ower to maintain an interest. in 
astronomy. Still greater was the service he rendered 
in promoting a meteorological and climatological ser
vey-so necessary in a new country, where the 
climatic conditions are of vital importance to the 
incoming settler. For something like forty years he 
maintained the meteorological service, and has left 
to his successor a complete and well-equipped organi
sation. 

His talents were admirably fitted for the field in 
which they found scope. He knew how to inspire 
others with· the tireless · energy that' carried him 
through · so many difficulties; his geniality secured 
him many friends and willing workers that enabled 
him to accomplish so much ; his life and history are 
written in the progress of the colony during the last 
fifty years: Amid the regrets of those among whom 
he laboured so well and so long, he will be remembered 
as one whose services gained the approval of his 
sovereign and the cordial appreciation of his scientific 
colleagues, and especially as a typical specimen of that 
class which, great in resolve as in achievement, has 
given strength and impulse to our Colonial Empire. 

NOTES. 
Ar the meeting of the Paris Academy of Sciences on 

January 24 Lord Rayleigh was elected a foreign associate 
member in succession to the late Prof. Simon Newcomb. 
Lord Rayleigh was elected a ·correspondant of the academy 
in 1890. 

M. EMMANUEL DE MARGERIE has been elected president 
for 19m of the Paris Geographical Society, and M. H. 
Deslandres and Colonel Bourgeois vice-presidents. 

DuRING his recent visit to St .. Petersburg, Sir Ernest 
Shackleton was presented with the Constantine gold medal 
of the Russian Geographical Society. 

THE Lettsomian lectures on " The Cerebellum and its 
Affections " will be delivered by Dr. J. S. Risien Russell 
at the Medical Society of London on February 7 and 21 and 
March 7. 

AT the close of a public lecture by Dr. Sven Hedin in 
Rome on January 30, the King of Italy handed to him 
the large gold medal •.vhich has. been conferred upon, him 
by the Italian Geographical Society. 
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