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T wenty-five years ago the number of industrial con­
cerns employing even a single chemist was very small, 
and even he was usually engaged almost wholly upon 
routine work. Many concerns engaged in business of 
a distinctly chemical nature had no chemist at all, and 
such a thing as industrial research in any proper sense 
scarcely came within the field of vision of our manu­
facturers. Many of them have not yet emerged from 
the penumbra of that eclipse, and our industrial fore­
m en as a class are still within the deeper shadow. 
Meantime, however, research has firmly established 
itself among the foundation-stones of our industrial 
system, and the question is no longer what will be­
come of the chemists. It is now what will become of 
the manufacturers without them. 

In the United States to-day the microscope is in 
daily use in the examination of meta ls and alloys in 
more than 200 laboratories of la rge industrial con­
cerns. An indeterminate but very great amount of 
segregated research is constantly carried forward in 
small laboratories, which are eithe1 an element in some 
industria l organisation or under individual c·ontrol. 
An excellent example of the qua lity of ,vork to be 
credited to the former is found in the development of 
cellulose acetate by Mork in the laboratory of the 
Chemical Products Company, while a classic instance 
of what may be accomplished by an aggressive indi­
vidualism plus genius in resear ch is familiar to most 
of you through the myriad and protean applications of 
Bakelite. The rapidity of the reduction to practice of 
Baek eland 's research results is the more amazing when 
one considers that the distances to be travelled between 
the laboratory and the plant are often, in case of new 
processes and products, of almost astronomical dimen­
sions. 

R eference has already been made to the highly 
organised, munificently equipped, and splendidly 
mann ed laboratories of the Du Pont Company, the 
General Electric Company, and the E astman Kodak 
Company. There are in the country at least fifty other 
·notable laboratories engaged in inclustrial research in 
special industries. The expenditure of several of them 
is more than 300,000 dollars each a year. The United 
States Steel Corporation h as not hesitated to spend 
that amount upon a single resear ch, a nd the expenses 
of a dozen or more laboratories probably exceed 
roo,ooo dollars annually. One of the finest iron re­
search laboratories in the world is that of the American 
Rolling Mms Company. 

The steel industry in its many ramifications promotes 
an immense amount of research, ranging from the 
most r efined studies in metallography to experimenta­
tion upon the gigantic scale r equired for the develop­
m ent of the Gayley dry blast, the Whiting process for 
slag cement, or the South Chicago electric furnace. 
This furnace has probably operated upon a greater 
variety of products than siny oth er electric 1urnace in 
the world. Regarding the steel for rails produced 
therein, it is gratifving to note that after ·two and 
one-ha lf years or more no reports of breakage have 
been r eceived from the 5600 tons of standard rails 
made from its output. 

Industrial research is applied idealism. It expects 
rebuffs, it learns from every stumble, and turns the 
stumbling-block into a stepping-stone. It knows that 
it must pay its way. It contends that theory springs 
from practice. It trusts th e scientific imagination, 
knowing it to be simply log-ic in flight. It believes 
with F. P. Fish, that "during- the next generation­
the next two generations- there is going to be a 
development in chemistry which will far surpass in its 
importance and value to the human race that of elec­
tricity in the last few years- a development which is 
going to revolutionise methods of m a nufacture, and 

NO . 23 I 5, VOL. 93 l 

more than that, is going to revolutionise methods of 
agriculture"; and it believes with Sir William Ram­
say that "the country which is in advance in chemistry 
will also be foremost in wealth a nd general pros­
perity." 

Modern progress can no longer depend upon acci­
dental discoveries. Each advance in industrial science 
must be studied, organised, and fought like a military 
campaig n. Or, to change the figure, in the early 
days of our science, chemists patrolled the shores of 
the great ocean of the unknown, and, seizing upon 
such fragm ent s of truth as drifted in within their 
reach, turned them to the enrichment of the intellectual 
and m ateria l life of the community. Later they ven­
tured timidly to launch the frail and often leaky canoe 
of hypothesis , and returned with richer treasures. 
To-day, confident and resourceful, as the result of 
many a rgosies , and having lea rn ed to r ead the stars, 
organised, equipped, they set sail boldly on a charted 
sea in staunch ships with tiering canvas bound for 
new El Dorados. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BIRMl~GH,rn. - The Citv Council has r enewed the 
annual grant to the Cnivers ity. An a mendment by a 
Socia lis t member opposing the renewal, on the ground 
that the elementa ry education of the city and the 
t echnical school were being s tarved , was defeated by 
seventy votes to twenty-nine. 

Dr. J . E. II. Sawyer has been appoin ted assistant 
to the cha ir of medicine. 

Mr. H. ;\ . Scarborough has been r ecommended to 
the Commissioners of the Exhibition of 1851 for a 
r esearch scholarship. 

Prof. Bostock Hill is to represen t the University at 
the congress of the Royal Sanitary Instit1.1te in July 
next. 

CAMflR!DGE.-The work submitted by Mr. T. \V. 
Price , of C la re College, entitled "Osmotic Pressure of 
Alcoholic Solutions," has been approved by the Degree 
Commit tee of the Special Board for Physics and 
Chemistry as a record of original research. 

OXFORD.-Under the existing constitution of the 
University, certain seats in the Hebdoma dal Council 
are limited to the heads of colleges a nd professors 
respectively. A statute providing for the abolition of 
"orders " a nd for throwing the whole of the seats open 
to m embers of Convocation of fiv e years' standing, 
which had been passed by small m ajorities in Congre­
gation, was submitted in its fin a l stage to Convoca­
tion on March Io. The proposed statute \Yas sup­
ported by Prof. Geldart, and opposed by the rector of 
Exeter, and the warden of \Vadham. It \Yas 1·ejec ted 
on a divis ion by 97 to 83. 

The preamble of a statute providing fo1- the estab­
lishment of an additional professorship of chemistry, 
to be ca lled "Dr. Lee's Professorship, " passed Con­
gregation without a division. 

THE presentation of the portrait of Sir vVilliam Ram­
say, K.C.B., to University College, L ondon, a nd of the 
replica to L ady Ramsay, ,viii be made on vVednesday 
next, March 18, at 4-30, in the Botanical Theatre. 

THE a ppea l made by Girton College for 80001. by 
January I, 1914, to meet conditional promises of 
12,oooL from a n anonymous benefactor and 4000/. 
from Rosa lind Lady Carlisle, has been completely 
success ful, a nd the purpose of the appeal, which was 
the extinction of a mortgage debt oi 24,oooZ:, has now 
been achieved. The donation , we learn from the 
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Times, included 10001. from t he Drapers' Company 
a nd 5001. from the Clothworkers' Company. 

THE presidency of Johns Hopkins University, Balti­
m ore, which has been vacant since the resignation of 
Dr. Ira Remsen in 1912, has been filled by the appoint­
ment of Dr. Frank J. Goodnow, recently professor of 
administrative law at Columbia University, New York. 
In choosing an expert in this su bj ect to succeed a 
chemist, Johns Hopkins has precisely followed the 
example of Harvard a few years ago , when Prof. .-\. 
Lawrence Lowell took the place of Dr. C. ,v. Eliot. 

THE Local Lectures Summer :VIeeting will be held 
this year at the University of Cambridge on July 31-
August 24. The new l:niversity examination halls 
a nd lecture-rooms will be used. The ina ugural lecture 
will be delivered at 8 p.m. on July 31 by Sir J. J. 
Thomson. The lectures will be grouped round the 
general subject, "Some Aspects of \1odern Life," and 
a mong the courses announced we nc ,;ce one by Dr. 
L. Doncaster on heredity in a nima ls a r.d man. Forms 
of entry and further information about the meetings 
will be supplied by the R ev . Dr. Cranage, Syndicate 
Buildings, Cambridge. 

LAST year Messrs. H a rrods , Ltd . , established a 
schem e of scholarships providing the holders with a 
year's training at their stores in commercial English, 
ha ndwriting, arithmetic, French or Spanish, short­
hand, typewriting, business routine, and salesmanship, 
with free meals. The scholarships are awarded on 
the nomination of shareholders; the nominees must be 
bet \\·een the ages of fifteen and eig hteen years, have 
had a fair education, and be able to pass a medical 
examination. They will secure a commercial educa­
tion in which practice and theory will be combined; 
for the mornings are given to class instruction, and 
t he afternoons to work in the d epar tm ents, the holder 
of a scholarship being- attach ed to a different depart­
m ent each month. This arrangement has worked 
admirably during the past year. Fifty scholarships 
will be available in September nex t, a nd the test 
examination for the nominees will be held in June or 
July. Messrs. Harrods' enterprise in establishing this 
system of training young people in the principles and 
practice of business-building is to be commended, and 
,ve believe it will achieve notab le success . 

AN article in the Westminster Gazette of l\larch 3, 
by the Berlin correspondo>11t of our contemporary, 
reveals a growing demand in Germany for more 
universities . It is alleged that existing universities 
are overcrowded owing chiefly to the invasion of 
foreign a nd of women students, and the more general 
need of university education for officials. The num­
ber of such institutions is sma ller tha n it was a centurv 
ago. Cologne, Trier, Dui sburg, H elms tedt, vVitten­
berg, Frankfurt-on-Oder, :Mainz, Erfurt, Altdorf, and 
Ingols ta dt have all been university towns. Since the 
empire was founded th e number of students has in­
creased fourfold. In 1880 there were 30,000 students; 
in r905, 42,000; and last year more than 60,000. There 
a re 5300 foreign and 3500 wom en s tudents, and about 
4000 non-student auditors. The agitation for new 
universities came to a head last year when Hamburg, 
F rankfurt-on-Main, Dresden, Posen, Cologne, and 
some smaller towns proposed to establish universities. 
The impulse in some cases was the d esire of existing 
specia l and technical high schools to expand into 
universit ies with full university status, but with a 
1·educed number of faculti es. The advocates of new 
universities complain that the universities have recog­
nised with ill-will the increasing specialisation of 
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science; a nd that specialisation is now hopelessly 
a head of them. Some reformers want not onlv 
specia lisation within universities, but specialisation of 
the insti tutions themselves. E ach university, whik, 
k eeping its faculties and its general culture system, 
should a im at a predominant position in a particular 
branch of science; and should be specially well sup­
plied with professorial chairs, seminaries, libraries, 
a nd collections bearing on its specia lity. 

SOCIETIES AND ACADEMIES. 

LONDON. 

!loyal Society, ~larch 5.-Sir \Villiam Crookes, pres i­
dent, in the chair.-Harold Wager: The ac tion of light 
on chlorophyll. \Vhen chlorophyll is decomposed by 
ligh t, at least two distinct substances a re formed, one 
of which is an aldehyde or mixture of a ldehydes, and 
the other a n active oxidising agent, capable of bring­
ing about the liberation of iodine from potassium 
iodide. The decomposition of chlorophyll appears to be 
due directly to the action of light and is not an after 
effect of the photo-synthesis of carbon dioxide and water. 
It takes place only in the presence of oxygen, and it 
appears to be a case of photo-oxidation, for oxygen 
is used up so completely in the process tha t chlorophyll 
can be used instead of pyroga llol and caustic potash 
to determine the amount of oxygen in a given amount 
of a ir: In the absence of oxygen no bleaching takes 
place. Carbon dioxide is not necessary to the photo­
decomposition of chlorophyll a nd is not used up in the 
process , even when present in considerable quantities. 
-C. H. Warner: Formaldehyde as a n oxidation pro­
duct of chlorophyll extracts.-Franklin Kidd : The 
controlling influence of carbon dioxide in the matura­
tion, dormancy, and germination of seeds. Experi­
m ents are described showing that germination of 
seeds can be completely inhibited by carbon dioxide in 
the atmosphere (20-30 per cent., va ryi ng with the 
temperatures used). This inhibition is not accom­
pa nied -by injury. The seeds germinate at once after 
remova l from inhibitory CO2 pressures. Experiments 
in the fi eld showed that this act ion of CO, mav 
actua lly occur in nature. If a qua ntity of gree~ plarit 
material is buried deep in the ground, seeds planted in 
the soil over this decaving m ateria l a re inhibited in 
their germination by th"e CO, produced beneath them. 
This is of agricultural significance, a nd the fact that 
in the case of m·ustard seeds suspension of vitality 
continues, even after the external CO, has been re­
m oved, suggests an explanation of the common occur­
r ence of dormant seeds of this pla nt in fields, and 
possibly of other natural cases of delayed germination. 
--J . Hammond and F . H . A. Marshall: The functional 
corre lation between the ovaries, uterus, and mammarv 
glands in the rabbit; with observations on the restrou:~ 
cycle.- Dr. J . F . Gaskell : The chroma ffin e system of 
annelids a nd the relation of this system to ·the con­
tract ile vascular system in the leech, Hirudo medi­
cinalis. The possession of a chromaffine svstem, con­
sisting of cells which take a yellow sta in \Vith chrome 
salts, is a common property of a lmost a ll m embers of 
the vertebrate kingdom. The presence of this reaction 

1 is coincident with the secretion of the pressor sub­
stance, adrena lin, and is probably dependent upon it. 
Even in the lowest vertebrate, P ctromyzon, the system 
is well developed, being diffusely though segmentally 
arranged throug-hout the 'body. Chromaffine cells 
ha ve also been observed in certain annelids by Sommet 
a nd Poll, reaching their highest d evelopment in the 
Hirudinea; the reaction is given by six nerve cell s in 
each segmental ganglion. The conclusion is drawn 
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