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products of the bacterial growth. The tumors 
though small have been obtained repcatcdly on 
several lrinds of plants and there seems to Ite 
no reasonable doubt that they are due to the 
fleeting chemic.al stiitrulus which I have ap- 
plied. Judging from my experiments, which 
have been continued for some months, the 
inechanisrn of tumor growth appears to be 
wholly one of rl~anged osn~otic pressures 
brought about by the met aholism of the tumor 
parasite. A full paper will be published as 
soon as I have finished studying my serial sec- 
tions and have had t i ~ n c  to make suitable 
photomicrographs to illustrate it. 

shows how severe t11~  Gcrman comgetitiori iu 
microscopes was before the .war, although there 
are two good F ~ e n c h  makers--Nachet ancl 
Stiassnie. Tlie metallurgical microscope of TAe 
Chatelier has been developed hy Pcllin with 
considcrable succc~ss. The polarimeter in its 
present commercinl form was developed by the 
French rnalters Roliel and Laurent, arid ii; es-
sentially a French instrument, get tlie Ger-
man houses have almost obtained a monopoly 
in thc sale of the instrument outside France. 

T11e rnailufacture of binoculars is the n~ost  
successful of all the French optical industries, 
several large firrns (Balb~ecB, Baillc-Lrmaire, 
SociCth f ran~aise  d'Optique, Soci6ti. dcs Lune- ERWINF. 8 ~ ~ 1 1  
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QUOTATIONS 

T H E  OPTICAL INDUSTRY IN P R A N C E  


A REIIIES of a~%iclcs by various authors has 
recently been appearing in the 1Tti:vuo ginirala 
des Xcicnccs on the nietllods to be adopted for 
the development of French ~radt,  after the war. 
Amongst these have appeared two articles 
(May 30 and June 13) by BL. A. Boutaric on 
the French optical industry anti its future. 

I I e  points out that before the Napoleonic 

tiers, etc.) being ernployed in  tlicjr manufac- 
ture. As showing the large quantity of optical 
glass used in these glasses, i t  is statecl that the 
Soci6tC tlcs Lunctiers alone use about 200,000 
kilos of glass annually. 

Although French irlalrcrs showed several 
prism binoculars of the Porro type at  the 1867 
Exhibition, yet the manufacture of tliesc 
glasses passed almost entirely to Germany. 
Now, however, glasses equal to the best Cer- 
rrtan rnudrls arc being made in  France in large 
numbers for her army and those of her Allies. 
The original supremaqr of the French photo- 
graphic lens has passed away, because, in thc 
opinion of &I.Boutaric, the French malrers did 

wars France had bcrrx tlependent on Er~g la l~d  not use tlie new glasses and rilodrrn grinding 
for its optical glass, and i t  was as a result of' 
the British blockade that its manufacture was 
com~neneedin France. 

At the presei~t time the house of Parra-Man- 
tois rnailufactures practically all the special 
optical glasses made by Schott and Go., a ~ l d  
the French maliers undoubtedly are more suc- 
cessful than their eornpctitors in  the manufae- 
ture of the glass discs required for very large 
astronomical mirrors arrd objectives. I n  
every branch of optic;tl science French 
physicists have invented instrurlients and meth- 
ods for testing their qualities, but the French 
manufacturers have ilot done themselves jus- 
tice by an  efficient catalogue propaganda. If .  
Boutarie, when referring to tlie firm of Zeiss, 

methods, nor sufficiently avail thtmsclver of 
skilled tcrhnical Itrlowledge. I[. J. Richard 
has developed with great slrill and success a 
stereoscopic camera, the "Vcrascope," and also 
a very rapid carliera slmtter, but the niajority 
of tlie cameras used ill France have been iin- 
ported. The Itincinetograph, the inventioi~ of 
a Frenchman, Professor Marey, has been cer- 
ried to a high state of perlection by the fin-na 
of IAcrriaire, Pathi: arid Gaumont. To a certain 
extent France is dependent on outside sources 
for kinematograph film, but, on tbe other 
hand, she exports finished printed film to the 
annual value of £600,000. The lighthouse in- 
dustry, built orr the theoretical work of Fres- 
ne1, is a successful one, although i t  has had to 

mentions especially that it '"has s~~rroundedface lreen corlipctition from English and Ger- 
its products with a scientific propagar~da.~' E e  man makers. 
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M. Boutaric points out that although in 
nearly all optical matters French savants are 
the pioneers, yet tho French optical industry 
is very small as compared with the German. 
I n  an interesting paragraph he endeavors to 
analyze the reasons for this success. "Here, 
as in everything else, the Germans have been 
saved by their deep sense of business. The 
German industry demonstrates by a wise pub- 
licity the worth of its goods, sometimes excel- 
lent, but sometimes also copies of our models 
and inferior to ours; their catalogues, well 
edited and illustrated, are published in many 
languages, and give full details of the instru- 
ments they describe, their travelers, men of 
parts, Bnowing intimately their instruments 
. . . and trying to satisfy the wishes of their 
customers." 

M. Boutaric points out that the collaboration 
between the man of science and the manufac- 
turer is far more close in Germany than in 
France. I n  the former the man of science is 
in intimate touch with the works, and is well 
paid for his services. The foreman and ap- 
prentices are trained in the theoretical side of 
their subject in classes they are obliged to at- 
tend. In  the firm of Zeiss half the time spent 
by the workers in the technical classes is 
counted as time spent in the works. No steps 
are neglected to perfect the organization as a 
whole; everything is done to make the machine 
independent of a single individual. In 
France the success and reputation of a firm 
have too frequently depended on one individ- 
ual. That some steps are being taken to 
strengthen the optical industry in France is 
shown by the fact that a large factory has been 
built by La SociBtB fran~aise d'optique, 
formed in conjunction with the firm of Lacour- 
Berthiot, for meeting the competition of the 
best German firms. M. Boutaric urges that if 
the future of the industry is to be assured, new 
blood must be introduced, young mechanics 
trained, and a school of optics founded. This 
school, for which M. Violle has pleaded, should 
be divided into a t  least two sections: optics 
proper and photography. I n  it practical 
classes on glass grinding, etc., should be give11 
in conjunction with theoretical work.--Xature. 
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A S y s t e m  of Physical Chemistry. By W. C. 
McC. LEWIS.New York: Longmans, Green, 
and Go., 1915. 19 X 13 cm.; 2 vols. Yp. 
vii ,+552; xiv +523. Price $2.50 net, each 
volume. 
In  the preface the a u t h o ~  says : "The scien- 

tific treatment of any set of phenomena con- 
sists in applying the minimum of general prin- 
ciples or theories which can afford a reasonable 
explanation of the behavior of matter under 
given conditions; and predict its behavior 
under new conditions. The principles referred 
to as far as physics and chemistry are con- 
cerned are the kinetic theory and thermo-
dynamics. I n  the kinetic method of treatment 
emphasis is laid upon the actual molecular 
mechanism of a given process; in the thermo- 
dynamic method the emphasis is laid upon the 
energy changes involved. Both methods should 
be familiar to any one who undertakes the task 
of original investigation. . . . 1 have there- 
fore divided the book into three parts, in which 
the phenomena exhibited by systems in equilib- 
rium and not in equilibrium are treated first 
from the 'cbssical ' kinetic standpoint only; 
then independently from the thermodynamic; 
and finally from the standpoint of thermo-
dynamics and the new or 'modified ' principles 
of statistical mechanics." 

One obvious criticism of this plan is that 
the same subject is treated more than once, 
which seems a pity. The author has covered 
an enormous amount of ground. H e  takes up 
electrochemistry pretty thoroughly; he has one 
chapter on colloid chemistry, another on 
Nernst's heat theorem; a third on photochem- 
istry, and a fourth on the quantum theory. I n  
a sense i t  is therefore a pretty comprehensive 
treatise on physical chemistry, covering some- 
thing the same ground as Nernst's " Theoret-
ical Chemistry " but in more detail. The plan 
of the book is an ambitious one; but the task.  
was rather more than the author could handle. 
The treatment is essentially not critical and 
the reviewer finds the book much less interest- 
ing and inspiring than Mellor's "Chemical 
Statics and Dynamics." 

WILDERD. BANCROFT 


