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but prophesy that the future is more than n?w that 
the public is beginning to In educatiOn. It 
will demand. and its wants wtll be supphed. 
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THE GERMAN ASSOCIATIO.V r!T CASSEL 
THE seventy-fifth meeting of the German Assodation for 

the :\th·ancement of Science and :\ledicine took place 
in brilliant weather in the picturesque town of Cassel. By 
Sururday evening, September 19, members and associates 
began to arrive, and on Sunday a large number of gaily 
coloured " rosettes " were visible in the streets. Advantage 
was taken of this gathering of men of science to present to 
Prof. Graebe, of Geneva, an address on the completion of 
the twenty-fifth year of occupancy of his chair of chemistry, 
and l\1. :\!oissan, of Paris, on behalf of the Chemicul Society, 
conveyed to him the Lavoisier medal of the Institute of 
Fran ce. Prof. Graebe, who, in conjunction with Prof. 
Liebermann, of Berlin, achieved the first important chP.mical 
srnthP.sis-that of artificial alizarine--was an old assistant 
o"f Prof. v. Baeyer, of :\funich, who then occupied the chair 
of chemistry in the Gewerbc Akademie in Berlin. Prof. 
v. Baever, in his opening address, directed special attention 
to the· cooperation of men of science with technologists, 
which was the fruit of this important synthesis-a cooper
ation which has had enormous influence on the develop
ment both of German science and industrv. The rector of 
the University of Geneva followed, and he mentioned that, 
during the twenty-five years of Prof. Gracbe's tenure of 
the chair, he had published 196 memoirs on chemical sub
jens, while more than 400 papers were published by workers 
in his laboratory. Prof. :\Ioissan, who, as delegatP. of the 
Academic des Sciences, handed to Prof. Graebe the 
Lavoisier medal, referred in an eloquent speech to the great 
influence which Graebe's work has had in developing 
synthetical organic chemistry, and after the presentation 
of addresses from the Roval Academv of Sdcnces of Bavaria, 
from the German Chenl"ical Societ}•, from the Societies of 

1 In 1902 r2-4 13ool. was paid. 
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Geneva and Frankfort, and from the Cniversity of 
Lausanne, Prof. Graebe received from the chairman a gold 
plaque, engraved with his portrait, and from M. Afl!e 
Pictet on behalf of his old students, a bound copy of hts 
own papers. Dr. Brunck, on beha_lf of the ." Bad_ische " 
Chemical Company, of which he 1s 
addP.d a tribute to Graebe from the pomt of vtew of 
technology, and in an eloquent reply Prof. _Graebe ex
pressed his gratitude and. stxty of the 
audience remained to a dmner g1ven m honour of Prof. 
Graebe at which numerous toasts were drunk, and the 
proceedings were kept up until a late hour. 

members and associates met for the first time on 
Sunday evening, September 20, in the grounds of the 
Hessian Brewery, where a large hall had been adapted for 
the purpose of the general meetings, and on Monday _morn
ing after words of welcome from Prof. Hornstein, of 
Ca;sel, the local secretary, from President von Trott zu 
Solz from the mavor and others, the president of the 

Prof. nln 't Hoff, returned in the name 
of the Association. An address was then delt•·pred by Prof. 
Ladenburg on the influence of science on our views ?f li_fe. 
The address treated of the gradual development of 
knowledge and its opposition by the church; the necess1ty 
of education in the phenomena and laws of nature, and the 
insignificant position of man among natural 
the doctrine of the immortalitv of th<' soul and the d1cta 
of science on the subject. He. contended that Christianity 
alone had been unable to induce mankind to accept the 
doctrine of liberty, equality, and fraternity, and that this 
doctrine, indispensable for our future must be 
the future object of scientific endeavour. I he general 
opinion of the audience appeared to be that Prof. Laden
burg's address was unnecessary, and that he had assumed 
for science an infallibilitv similar to that claimP.d by the 
Apostolic See. The second address, by Prof. Ziehen, ?f 
Ctrecht treated of impressions and sensations, and thetr 
connecti'on with the surface of the brain. Sensations may 
be termed positive or negative, according as they produce 
pleasant or unpleasant emotions, and their intensity depen?s 
less on the degree of of o,f, the bratn 
affected than on the capacity for d1scharge or com
munication with other regions. " ?\ egative " sensations are 
more numerous than positive: . the lerturrr attempted to 
prov<' this by ,the fad that, in l;erman, words un
pleasant arc more numerous than . those der;ote 
pleasant sensations. But up to now tt. had been tmp?sstblP 
to brirlge the gap between the mechamsm of the bratn and 

sensations and perceptions. 
In the afterncon the sections and in the evening thP 

opera of " Tannhiiuser " was performe? in the th_eatre. 
September 21 was devoted to sec.t!Onal and .'n the 
ev<'ning the members and nssoctatcs dtned together m the 
" Fcsthalle," and many toasts were proposed. On the 
morning of the next day addresses were delivered by Prof. 
l'enck, ·of Vienna, on geological time ; by Prof. Schwalbe, 
of Stra ssburg, on the early history of man ; and by Dr. 
Alsberg, of Cassel, on inherited degeneration as a con
sequence of social influences. On the morning of Sep
tember 24 the medical side of the congress was represented 
bv Dr. Allan i\!acfadven, who gavP an address on intcr

toxines · bv Dr. Paul Jensen, on the physiological 
action of light;' ari'd by Dr. Rieder, on the curative results 
obtained bv treatment with light. 

Later in· the morning, in order to open a discussion on 
th<' place of mechanics in our views of nature, papers ":ere 
read bv Dr. Schwarzschild, of Gi:ittingen, on astronomical 
mechanics, bv Prof. Sommerfeld on technical mechanics, 
and by Prof: Otto Fischer on physiological mechanics. 
Dr. Schwarzschild began by stating tha t ?\ ewton 's law of 
gravitational attraction still remains the leading factor in 
astronomy' and every observation only serves as a confirm
ation of its correctness. It has been proved to be correct 
to two parts in one hundred millions. The chief aim of 
astronomical mechanics is to reprcsent exactly the actual 
path of the planets. But the classical " of the 
Heavens" fails, ,fit is applied to very long periods of time. 
The formul<e which are applied would, if extended, point 
to a destruction of the planetary system. There arc, how
Pver, two reasons for believing that such a conclusion would 
be incorrect. The problem of " secular disturbances " was 
solved by Lagrange, and that of " commensurabilities " 
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has made great progress during the last thirty years. 
Under the last head may be grouped periodic and asymp
totic paths, the problem of the in the asteroids and 
the ring of Saturn, and the theory of the libration of the 
moons of Jupiter and Saturn. these are carefully 
considered, they appear to point to the stability of the 
planetary system for all time. This conclusion is, indeed, 
rendered less general by Poincare's proof of the divergence 
of series in the theory of disturbances, but it can neverthe
less be shown that, during a long period of time, for which 
it is possible to give a lower limit, t'hanges in the planetary 
system are unimportant. The problems which still face the 
astronomer who undertakes similar investigations were 
exemplified by Lcxell 's comet and Darwin's paths. 

Prof. Sommerfeld, in indicating the direction in which 
m<>chanics comes into technical use, spoke of the confirm
ation of experimental principles and the greater usc of 
theory. He ga,•e im account of the teaching of mechanics 
in the universities and l'olytcchnika of Germany, entering 
somewhat into detail as regards the order of presentment of 
various conceptions. Dr. Otto Fischer discussed .the 
necessity of determining the dimensions, the mass, the 
centre of gravity, and the moment of inertia of various 
portions of the living body, and the effects of external and 
internal forces in altering these properries. 

On the morning of September 25 Sir William Ramsay 
lectured on the periodic system of the elements, Prof. 
Griesbach on school hygiene, and Prof. von Behring on 
the fight against Ramsay spoke of the 
various attempts which have been made to ascertain whether 
mass and inertia, on the one hand, arc invariable, or, on 
the other, whether the atomic weights show signs of vari
ation. On the whole, the evidence is negative. He then 
described the spontaneous change of the emanation from 
radium bromide into helium, and concluded with some 
speculations as to the possible formati on and decomposition 
of what are at present regarded as elementary bodies. The 
subject of school hygiene, though a very important one, has 
little scientific interest, but the lecture of von Behring was 
listened to with the greatest attention. Prof. von Behring 
has a large estate at where experiments on 
tuberculosis are carried out on animals. For example, he 
has rendered it very probable that vaccination of cows with 
the tuberculosis antitoxin renders their milk immune, and 

the milk, in its turn, may render human beings 
1mmune. He believes to have shown that infa nts 
tuberculosis through milk, and that even before birth the 
skin of infants is penetrable by the tubercular bacillus. If 
such infants are nourished on the milk of cows which hav,. 
been injected with tubercular bacillus, the milk contains an 
antitoxin, and the tendencv towards tuberculosis is obviated. 
Ile ad,•ocatcd the view th"a t adults seldom acquire tubercu
lous diseases unless they are early predisposed to receive 
them by infection as infants. But this tenrlencv can be 
t'ombated by feeding infants with milk from co,\'s which, 
through vaccination with tubercular matter, have developed 
the suitable antitoxin. 

Prof. van 't Hoff, the president of the Association, then 
concluded by giving a short account of the most important 
papers which had been communicated to the sections, after 
which he thanked the town of Cassel, in the name of the 
Society, for its hospitable reception . 

The German " Naturforscherversammlung, " unlike the 
British Association, includes many sections which treat of 
medical subjects. Only those lectures which are of general 
interest are delivered before the Association as a whole. 
The proceedings of the medical sections will doubtless find 
their way into the medical journals, and only the proceed
ings of scientific interest will be treated of here. Through 
the courtesy of the president and of Prof. Rassow, of 
Leipzig, abstracts of the more noteworthy of the papers in 
each section were furnished to the writer. 

Of the mathematical section, it was merely stated that 
in all five meetings were held, in which twenty-eight papers 
were read, three being of some length. It would appear 
that mathematicians are too modest to thrust their views on 
the scientific brethren, or perhaps they doubt if they would 
be understood. 

The most noteworthy papers in the phvsical section 
were, first, a confirmation by Prof. Rubens ' of Maxwell's 
theory by experiments on the optics of metals-their re
fractivity, and behaviour to electric currents; and, second, 
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a paper by Prof. !\ernst, in which he described and showed 
his iridium apparatus, by means of which a temperature 
of 2000° C. has been attained, and determinations of vapour 
density carried out. !\ernst's " furnace" consists of an 
iridium tube about 10 inches long and inches diameter. 
By mea ns of a powerful current which passes through the 
walls of the tube the temperature can be raised to any 
desired degree, short of the melting point of iridium. A 
small " bulb " of iridium, similar to that used for Victor 
Meyer's density apparatus, hangs inside the tube, and 
attains the temperature of the iridium tube. :-<ernst's 
balance, by mo>ans of which a couple of milligrams of sub
stance can be correctly weighed to within a half per cent., 
eonsists of a glass fibre suspended by a quartz tibre at right 
angles to it; from one end hangs a small iridium capsule 
cc•unterpoised by a small weight; the other end of the glass 
fibre projects over a mirror-scale; the balance acts partly 
by torsion of the quartz fiLre, partly like a steelyard. The 
density of vapours of " non-volatile " substances is deter
mined exactly as with a Victor Meyer apparatus, and while 
that of sulphur was found to correspond to S., that of 
phosphorus gave negative results in an of 
nitrogen, due, no doubt, to the formation of a compound 
of phosphorus with nitrogen, stable only at a high tempera
ture. Nernst also described his method of measuring high 
temperatures by noting the intensity of the radiation from 
the interior of the tube. 

In the section of applied mathematics, Dr. Otto Thilo 
spoke of the necessity of a knowledge of mechanics for the 
investigator. By help of preparations and models he demon
strated the relation of sinews to bones, especially those 
which co niine the motion to one plane, the mechanism for 
getting over the " c.lead-point," and those for restraint , so 
that muscular power is saved, for example, when a man is 
standing erect. He further went on to demonstrate the 
mechanism by which the pressure of air in the swimming
bladder of fishes is communicated to thP. brain. His con
tention was that even biologists must be instructed in 
mechanics if they wish to study the movements of living 
organisms. 

In the chemical section, Prof. Biltz spoke about the pre
cipitation of colloids by salts. He advanced the theory that 
a colloidal solution consists of a t'olloid suspended in an 
electrolyte; when a precipitant is added a new form of com
bination occurs, for instance :-

Electrolyte- colloid+ colloid-precipitant= 
colloid- colloid-precipitant+ electrolyte. 

The precipitation of the iodine-starch substance by means 
of alumina was illustrated, and also of the meta-phosphoric 
acid-albumen couple. Prof. Ostwald suggested that the 
precipitation dt'pends on the relative velocity of the two re
actions, and that that reaction which takes place mo,;t 
rapidly gives rise to the formation of stable substances. 
Prof. \\'edekind showed isomeric organic ammonium salts 
containing radicals c>f high molecular weight, and Prof. 
Ladcnburg also read a paper on asymmetric nitrogen. Prof. 
\\'all ach mentioned a new instance of optical isomerism, in 
which, if the molecular weight of the substituting group is 
low, no isomerism is noticeable, but if high, isomerism exists, 

CH3 on 
For example, the compound j<-·-- gives us iso-

meridcs (the benzene nucleus 
while the similar compounds 

CHs CsHs 

H li 
is here seen in perspective), 

CH3 

and :<_· _-
H II CO. C6H, 

arc isomeric. 
Prof. !'\ ernst read a paper on the theory of ozone form

ation. The potential difference between thc system 
0,, O,lelectrolyte!O, is 0·57 volt, and this corresponds with 
the heat of formation of ozone, for the couple has practically 
no temperature-coefficient. lie calculated that if oxygen is 
heated to 6400° it should contain to per cent. of ozone, at 
3230° I per cent., and at 2183° O·I per cent. In the sun 

oxygen must be wholly in the state of ozone, owing to 
high temperature and the enormous gravitational 

pressure. Prof. Abegg spoke of two cases of heterogeneous 
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equilibrium, and other papers treated of the ring formula 
for benzene, the use of the spectroscope in the derermin
atic;n of atomic weight (Runge), fluorescence and chemical 
cuostitution (Richard :'11eyer), &c. 

In the oi applied chemistry, Prof. Konig spoke of 
determination of fibre, cellulose, and lignin in plants, 

and cf the derompositioil of fodder by microbes, and Dr. 
}larquart, of Cassel, gave an account of Dr. Schenck's 
red-phosphGrus. This variety is produced at a compara
tively low temperature-about tXo0-by heating a solution 1 
of yellow phosphorus in phosphorous bromide. It is pre
cipitated out of the solution, and must be filtered off and 
washed with carbon disulphide to free it from yellow 
phosphorus. Its point of inflalllmation is that of ordinary 
red phosphorus, bur it is in a state of such fine di,-ision 
as to be readily set on fire by rubbing if it be mixed with 

chloratt·; at the tin1c it gin··s off no fun1es, 
and is then·fore harmkss to opcrati\·es who dip matches. 
The light red powdPr is soluble in caustic soda (lcr it prob-·; 
ably contains an atom of replaceable hydrogen), and is ; 
reprecipitared by acids. Dr. spoke especially of ! 
the future of this substance in the manufacture of matches 
which ignite when rubbed on any surface, and which, at 
the same time, arc without danger to workpeoplc. 

In the section of geophysics, Dr. :'>lansing exhibited an 
apparatus for determining the Pbb and flow, and also the 
direction and velocity, of currents, and likewise the pressure 
in deep water. The apparatus is electrically connected with 
a ship, and registers for thirty days. The advantage over 
apparatus which only in shallow water is obvious. 
Dr t\ippolt read a paper on terrestrial magnetic variations, 
citing observations made partly by himself, but mainly by 
others. The curves which lw obtained point to changes 
which occur simultaneously at different spots of the earth's 
surface; he interprets such changes as significative of 
changes i11 the internal nucleus of the earth, and of dis
placements of the relative positions of the earth's crust 
and the magma which he believes to exist in the interior. 
Prof. Krebs treated of subaqueous volcanic regions, and 
suggested that they may be points of connection between 
the sea-water and the earth's internal magma; he advo
cated that their position and nature deserv<> careful in
vestigation on account of danger to passing ships. In 
another paper Dr. Krebs believed he had found an explan
ation of the inundations in Silesian Austria, in certain long 
areas of low barometric pressure from which regions of 
low pressure in Silesian Galicia can be deduced. 

Dr. \Volkenhauer, in the geographical section, spoke of 
the• oldest German maps, which he ascribed to the fifteenth 
and sixte•·nth renturiPs. The oldest maps arc by Erhard 
Etzlaub; those of Cuza, which W<>rc formerly believed to 
have !wen published in 1491, appear to be as late as 1530. 
The attendance in this section was very small, owing to 
the me••ting this year of geographerH at Cologne. 

In the botanical section the most important papers were 
by Prof. Kohl, who offered a proof that the central bodies 
of the Cyanophycex cells JH>s;;ess the properties of cell 
nuclei, and he expressed the belief that in tlw closely allied 
Schizornycet;c a similar proof could be found. Xumerou? 
experiments on Mycorrhizen, an account of which was given 
by Prof. :\!iiller, proved that the existencP. of fungi on the 
roots of plants must be regarded as a case of parasiti,· 
existence, but not of symbiosis. Prof. Drude, who has 
made numerous experiments in the botanic garden at 
Dresden, contended that mutation cannot be sharply dis
tinguished from variation, as De Vri<'s believes, but that 
the difference is only one of degree. To prove his conten
tion, hP exhibited living specimens of , Oenothera. 
Lamarchiana, grown from seed which De Vries had given 
him. 

In the zoological section only one meeting- was held, at 
which lectures were delivered by Prof. Klunziger, Dr. 
Thilo, Dr. Eysell, and Dr. Basse. They were illustrated 
by demonstrations, but appear not to have contained any 
specially new matter. 

The anthropological section excited a good deal of 
interest. Among the more important p;tpers was one by 
Prof. Hagen, in which he demonstrated that the eight I 
months' fa?tus of the Malay and l\Ielanesian races differed 
from the European fa?tus by the shortness of the body com
pared with the limbs, and the greater diameter of the body I 
!n the region of the false ribs, &c. The Melanesian fcetu« 
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showed peculiarities from which he deduced the conclusion 
that the genus man became differentiated from other 
mammals at a very early period of history. On the other 
hand, Prof. Schwalbe, from investigation of the frontal 
sutures of apes and their comparison with these of man, 
contended that there is a dose relationship to be observed 
between man and old-world apes. Prof. Gojanovic-Kram
berg-er had examined human remains rec·ently discovered 
in Croatia-the so-called Homo crapinensis-and con
cluded from his researches that in the Ice age two racPs 
were alive; the differences in the form of tlw jaws and teeth, 
the shape of the collar-bone, the upper arm and parts of 
rh,-, skull, were addurPd as proof of his view. One of these 
races, he believed, showed analogy with thP. owner of the 
1\Pandcrthal skull and the skeleton from the grotto oi the 
Spy, so iar as the morphological relationship could be 
traced. 

On .. of th<> sections dealt with the teaching of mathc
mari,·s and science in schools, and there Prof. Grimscll 
clenumstrated the use of new apparatus designed to illus
trat·e tPrrr·strial magnetism and the rnechanica' equivalent 
ol hear, and he showed a lantrrn which gave good images 
with an ordinary incandescent gas flame. Prof. Schotten 
gave a lecture which was largely attendrd, and at which 
much discussion took pl.1ce on the suitability of zoology 
as a school subject. \\.hile most of the speakers agrf"ed 
on its being eas.ilv taught and useful, doubt was expressed 
-whether it was wise to add another subject to the already 
heavy load which a (;erman boy is expected to carry. On 
the whole, the lattPr opinion was the more widely held. 

After the meeting the members made excursions to objects 
of interf"st in thf' neighbourhood of Cassel. About seventy 
chemists a·nd physicists visited Giittingen and inspected the 
laboratories of Profs. ?\ernst, Voigt, Rieke, and Wiechert; 
the last has been created onlv a few vcars, and is den>ted 
to the investigation of the problems of '' terrestrial physics." 
It is furnished with seismographs, instruments for investi
gating terrestrial magnetism, atmospherie electricity, &c., 
and good work is already being done in it. It is a hand
some building at some distance from the town, and it may 
·be held up as an example of the way in which the Germans 
leave no stone unrurned to be first in the investigation of 
natural phenomena of all kinds. Some of the associates, 
chiellv medical, visited Marburg, in order to inspect Prof. 
von Behring's institute for the study of tuberculosis. The 
buildings and eguipm•·nt must be charactP.rised as magni
ficent. Here, again, is an instance of the cooperation of 
the scientific man and the manufacturer, for Dr. von 
BP.hring was for long scientific adviser to the firm of 
lliichst, whieh erPctPd the laboratories, and undertook the 
manufacture of the antitoxin serum. \:Vould that a similar 
spirit of cordial cooperation between English men of science 
and " practical " men could become more common . 

\V. R. 

FORTHCOJ£1:\'G BOOKS OF SCIENCE. 
MR. F. :\LC:\1\ (Paris) gives notice of:-··" Essai sur lc 

Langage inthieur et Ia Fonction endophasique a 
I 'Etat normal et dans lcs tats patholog-iques," by Dr. G. 
Saint-Paul; "Travail et l'laisir," by Dr. Ch. Fcre; " La 

pratiquP de Kant," hy V. Delhos; " !\lanuPI 
d 'Histologie pathologique," by Cornil, Ranvier, Brault et 
Letulle, Tome iii.; " \fccanisme et Education des Mouve
ments," by G. Demeny; " Les Defenses de Ia Vie," by Dr. 
J. Laumonier; "Histoire de 1'1-labillement et de Ia Parure, 
depuis les Temps prchistoriques jusqu 'a nos J ours," by 
L Bourdeau; " Traite de Sylviculture-Exploitation et 
Amenagement des Bois," by Prof. P. :'llouillefert; 
"L'Education," by C. A. Laesant." 

!\Ir. George Allen promises:-·-" Ideals of Science and 
Faith," nine essays by Sir Oliver Lodge and various other 
writers, edited by Rev. J. E. Hanel. 

Mr. Edward Arnold's announcements include:-" The 
Chemical Svnthesis of Vital Products and the lnter
rdations between Organic Compounrls," by Prof. R. 
:'11eldola, F.R.S. ; " The Strength and Elasticity of Struc
tural :'II embers," by R. J. \:Voods: " Tlw Evolution 
Theory," by Prof. A. \\'eismann, translated by Prof. J. A. 
Thomson, t\VO volumes, illustrated; " 1\' ature Study," by 
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