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~Q0am people have thus far been devoted almost exclusively, and with remarkable
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INPORTANT PACTORS IN THE DEVELOPUENT OF A RESEARCH LABORATCRY | g '*7

An ad%ess by Professor John U, Nef,Sr. (@ﬂﬁmﬁb
on the occasion of the exercises in cormection with the A
opening of the Kent Chewical ILaboratory, Jan. 151894, 1“7 ‘zﬁi

|

awﬁ¥?~mflﬁﬂ§ff
There can be no doubg that the great energy and ability of the”imer -

success, to the material development of the country. This, as Professor Hale
showed very clearly in his convocation address last June, was a necessity of
the situation; the intensity with which this work has been done and the mar-
velousbachievemeﬂts in a material respect, have been alike the wonder and

the envy of the o0ld world. At the same time, however, the criticism is made
that Awerica has goumparitively little‘to show in the way of asctual achieve-
ments in arts, literature, or science - which must be regarded as very im—v
portant factors in the history of a country. So vigorousYy has been the work
of developing the material interests of the country, and so alluring the
opportunities in this direction to men of enterprise, that it is no wonder,
and indeed quite natural, that other things should, for the time being, be
epparently lost sight of. Americans have been accused of being worshippers
of gold to the exclusion of every ideai thing except religion. Certain it is
that when Iouis Agassiz told people that he had to devote himself to science,
and head consequently no time to make money from his discoveries,‘he wes re-—
garded as an interesting curiosity,

As a consequence of this state of affairs it was natural that ecducation,
including tie study of the sciences, was re_arded solely as a means to a prac-
tical end. The majority of the ablest men were anxious to get through with
their general school work as soon as possible and thus be able to devote thedr
entire strength to the great material opportunities at hand on every side.

Tithin the last fifteen years a most remarikable change has taken place
in respect to higher education in this countyy. This has been in the realiza-

tion that g university has a two-folgd function: the first, being to teach or
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to dmpart known facts; the second function, which had before been overlooked
or much neglected, beging to enlarge the boundary of knowledge in arts, 1lit-
erature, and science. It has become perfectly clear that the standing of a
university in the world depends chiefly on the ideal achievemants of the

men connected with it, i.e., on the work done by them in enlarging the boun-
dary of human knowledge. Although this point may now be generally recognized,
more is required than this. The men in the new movement are pioneers, and
the difficulties in the way are enormous; it is absolutely necessary that a
portion of the energy and ability which have hitherto been applied &l most
exclusively to the material advauncement of the cointyy, be diverted intd
university or into ideal channels. That the tendency of la te is in this
direction, is a most interesting and cheering fact, The pionmer work in
developing the material resources of the country has been practically acc-
omplished, and in a most wonderful manner, and it is this latter fact that
has long ago led some of the keenest minds of Turope, ammng others the great
‘chemist Le&big, to predict great things of this country when once it has
recognized the importanee of ideal as well as material achievements. That
the country has been awakening to its possibilities in the former respect,

is apparent on all sides.

=

he foundation of Johns Hopkins University, of Clark Universtity, of
the Leland Stanford, Junior, University, of the University &if Chicago, and
the establishment of graduate schools at Harvard and Columbia, are evidences
of this. The foundation of the Art Institute, of the Thomas Orchestra, and
of the Columbian Musemm in this city, are local evidences of this tendency.
The chief pride of everyone in the World's Columbian Ixposition has been

its great artistic success, and the resultahb educational effect.

!
When a magnificent building, such as the one we are formally dedicating

J

|
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this evening, is erected and equipped by a citizen of Chicago, Mr. Sidnsy A.
Kent, to be devoted to the cause of chemical science, this is a matter in
which not only Chicago, Illinois, the United States, but the whole scientific
world has reason to rejoice. Here is what Du Bois Reymond, has justly called
another teuple to be devoted to the cause of science, which is international
in its interests and not limited to any age or country. lMueh will therefore
be expected from those whose prifilege it will be to work in this building
for the cause of chemical science.

There is one lesson which the past has taught and which is of vital

pure
importance, namely: "The spirit of/scientific research must be fostered with

the utmost care."

A chemical laboratory is judged by the scientific world chiefly by the
gquality of its scientific publications, and by this is meant the results of
original work, carried out in the }aboratory, which positively advance the
science or open new fields therein. While it is true, to a great extent,
that the power of scientific investigation is inborn and not acquired, it is
also wertain that a proper atiosphere must exist for its development. It
requires inspiration and example to kindle into flame the spark which may
exist in menf beginning their life-work. That the inspirgtion and exanmple
must come from their instructors is evident. We have abundant proof that the
men who have been great sclentific discoveress have been those who have de-
voted themselves to the science for its own sake, never considering for a
moment the material benefits that might result to them therefrom. They have
been men who,,like Agassiz, had no time to make money, or to patent or take
advangjage of their discoveries, which belong to the world. They have loved
and worked for their science with the same fervor and enthusiasm that men

fight for a country's cause. There is no one thimg which, in the estimation
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of many, is at present exerting a more pernicious influence over chemical
science in Germany than the fact that so many discoveried made by uniwerstty
instructors have been patented. The result is obvious; it tends to mske men

work, not for the cause of science, but for mzterial objects, and the conse-

guence must be, if persisted in, the loss of prestige that Germany has so long
held in chemical science. The state, owing chiefly to the pioneer work of
Liebig, has done mush to foster the cause of chemical science by erecting and

equipping magnificent laboratories for instruction and research. The men
whose priviitége it is to be connected with such laboratories, who hold 1life
positions, and vh ose familiés, in case of death, are provided for by govern-

pensions, surely have most ideal possibilities before them, and they

0
&

ment
can devote themselves, unhampered by cares, to the cause of science; and it
is but just that the state, which has done 8o much for them, receive the ben-
efit of any discoveries that may, by chancey turnyout to be of practical/
value.

If the question were asked what factors are of importance in order that

¥his country may in time do its share in advancing the cause of chemical
science, or even, in time, take the lead over other nations in this subject,
the answer would be thé&t we must have, fiorst of all, men whose heart and
soul are in their work, and whose whole life and strength are devoted to the
science purely for its own sake. The obstatles and difficulties to be over-
come are tremendous, but no greater than those which the pioneers in the
development of the material resources of the country have had to overcome,

And who ever accomplished anything in the world without intense effor$? The
road to fame end fortune is alike beset with great difficulties, and that mantj
who is afraid of or appalled by difficulties is a weakling and édoes not see

his opportunity.
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It is/@enerallyfédmitted that the one factor which has made the German
university what it is today is its docent system. This system, briefly stated,
is the following: A man, in order to become an instructor in the uniwersity,
must, after he has taken the degree of doctor of philesophy, devote one or
more years to independent investigation. The result of his work is presented
in the form of a thesis, called "Habilitations-Schrift," which, if accepted,
gives him the title of docent, and the right to offer lectures in the univer-
sity. During the period in which the instructor remains docent, her Eeceives
no compensation from the university except such as he may draw from the atten-
dance at his lectures, which is generally pgerely nominal; many of the docents
lecture publice or gratis. A man may remain docent for many years, very often
from four to eight years. His promotion depends chiefly on the gquality and
quattity of his investigations.

There are two universities in this country which have adopted the docent
system, namely, Clark University and the University of Chicago. These require,
however, of a candidate merely that he shall have the degree of doctor of phil-
osophy, and not that he shall present a "Habilitations-Schrift." This is due
sigply to the exigency of the situation. PFifteen years ago it was exceedingly
rare that men worked on in a university in this country, after recéiving a
bachelor's degree, except in the professionsl schools: law, medicine and theo-
logy.

Today this is changed, but it is now very unusuel for men with the de-
gree of doctor pf philosophy to Wbrﬂ on independently. In order to encourage

his, the University of Chicago has wisely adopted the docent system. The
appointments are open to men having the above qualifications, and are annual
appointments. The appointee has the opporturity to offer lectures in his

chosen department, but his chief work is that of self developuent and investi-
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gation. There is no one factor which compares with this docent system in im-
portance, in the development of the future American university, and of great
men who by their work will make Americans proud of their country. A man who
presents a thesis for the degree of doctor of philosophy, whéther here or in

Germany, has his subject suggested to him by the instructor, and carries out

the work generally under his guidance and instruction. He is not therefore

|
|

entirely independent in his work, and has not yet developed a field of research |
work strictly his own. He is perhaps enthusiastic in his work, and sees poss-
ibilifitees before him. He is, in consequence, at the most critical znd im-
portant period of his life; and if an opportunity can be open to him to devote
his main strength and energy, for some years to come, to scientific research

and to self-development, it is a godsend to him who is really anxious and cap-

able of doing something for science and his country.

During the last thirty years any number of young men have gone to Ger-
many to study chemistry, and have come back with their doctor of philesophy
degree. Why 1s it that so flew of them have done anything for science sinmce
their return? The chief reason is, that they have gone into the work of teach-
ing immediately. To be sure, if they cared to, many might have found time and
opportunity for research; but, first of all, they found absolutely no sympathy,
appreciation, or expectation for this kind of work, and were forced to stand
entirely alone, and the difficulties in the way were enormous. And as their
chief strength was devoted to teaching, and above &ll, because they had not de-
veloped any field of research strictly their own before beginning their life
work ol instruction, they have lost their interest in the iumportant matter of
doing sometling for science.

What is the reason that wmany men have been and are still going to Germany
to study chemistry? Simply in oréer to come in contact with and to receive in-

struction from men who have made the science of clhienistry what it is today.
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' To come in contact with a great man is a privilege never to be forgotten; he
inspires both as a teacher and as an investigator. If we ever expect to check
this exodus to Germany we must hawe our universities fill d with men who are
doing important work in advancing their subject. llen will go where thereis
XXX life, activity, and enthusiasm; and nowhere is this more marked than in
& productive chemical laboratory.

Supposing,for an instant, that these possibilities existed in this coun-
try, there are many reasons why incalculably more good can be done than by
having our young men go abroad. The men in the universities here understand
the conditions of education in the country more fully, and also, as a conse-
guence, could appreciate and help those who come to them for instruction and
resegrch more fully than any other country can; and thef most important point
of all is that they could exert a stronger and much more direct influence by
lmproving and inspiring the more elementary work in the high schools and coll-
eges.

Finally, a word may be said as to the possibilities in science in the
future, and the desirabiltyyf of young men of energy and ability taking up work
in it. No man need fear, as did Alexaﬁder the Great in his youth, that there
will be no worlds left to conquer. The possibilities in science and the result—
ant good to the world are beyond all imagination. This matter cannot be pre-
sented more forcibly and remariably than hes been done by Joseph Priestlgy, the
father of the chemistry of gases, in 1774, in the following words:

"If extensive and lasting fame be at all an object, literary, and es-
pecially scientific, pursuits are preferable to politicel ones in a variety of
respects. The former are as mueh more favorable to the display of the humen

faculties than the latter, as the system of nature is superior teo-any political

By stem upon earth. . }?KW“@f‘r”*%nﬁx*ﬁw* U

L
i

1 L.
i

e
2
%

\ "If extensive usefulness be the object, science has the same advanjage
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over politics. The greatest success in the latter seldom extends farther than
one country and one particular age; whereas , a successful pursuit of science
makes the man a benefactor of all mankind and of every age. FHow trifling is

the fame of any statesmen that this country has ever produced, to that of TLord

Bacon, ol Newton, or of Boyle; and how much greater are our obligations to such
men as these, than to any other in the whole Biographia Britannica; and every |
country in which science has flourished can furnish instances for similar ob-
servations.”

He then quotes a passage from the letter of the not too enthmsiastic
philosopher, Beccaria, of Turin, who writes: "I am sorry that the political

world, which is so very transitory, should take the great Franklin from the

World of nature, which can never change nor fail,"

"I own," says Priestley, "it is with peculiar pleasure that I quate
this passage respecting this truly great man, at a time when some of the in-
fatuated politicians of this country are vaihly thinking to build their
wretbhed and destructive projects on the ruins of his established reputation;
a reputation as extensive as the spread of science itself, and of whichf it is
saying very little indeed to pronounce that it will last and flourish when the
names of &all his enemies shall be forgotten."

That these predictions lmve proved true has long ago been evident. Amerd.
ica honored and remembered one of its great wen, Benjamin Franklin, at the
Columbian Exposition, by placing his statue before the FElectricity Building,

chiefly because of his achievements in physical science.
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