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a stîîdent, for it generally deterinines tic special lina ai
his fut ure career. The 4 thenme' is uisually takien fror
the partîcular braîîc i ofich subjcct at whiîchll e pro
fessor liîiisclf is working; but, as tic scientîfic naine
aîîd piositioni of the proiessor depends, not 01113 on li5
owîî wcirk, but, to a large extexît, au the work issuing
froin is lIaboratory, he is carefîti uot ta lîilit Iimiiself ta
too narrow a range of Isis science. Of course it us the
lies! for aIl if t i studetit suects for limiself a suitable
1 tliciiie,* suggested ta lîjuni by lits lectures or practical
work, or front lsis lîvate study ai the lîterature ai the
science. But tItis seldoîin liappens. for the youing stu-
dent is itot yet abile ta discern the bearirig of special
questions, aîîd lacks knawledge lîow ta work taeni out.
Sollîetifies t it îot very often, îndec<l,) ha poinîts out ta
lits professor ii a gerieral way the kînd ai probleins lie
would like tu wvork at, anîd the professor suggests ta
hitt a special problei out of tItis range of suhjects.
Duzing tic workîng out of lits cliosen subject tlîe stu-
dent Icarsis generally îîîuclî more tItan lie hias lîcard at
lectures. hivcry part o! the investigation forces hini to
ravise uIl scientîlîc faunsdations of the operatians lie
Perforsits. )uîring tItis îîîîîe the incidentaI short lec-
titres givei b3r thle professor on lits daily rouind front one
ta atiothler of tiue.tdv.ticed students are most effective
indcepening and strengthening the student*s kiiowvledge.
As tîtese explatiatory reinarlcs arc generally heard not
only b)y the studeuit wliose work lias caised, tlieni, but.
also Iy a nuznlýer ai fellow-studeuîts workîng near, a
faîrly wîde range o! scîeîitific questi'ins are dealt wiîh
in tlicîr liearing. Often tliese sîîîall lectures develop
thîemiselves into discussionis, aîid, as for miyself, i judge
frot tlle frcqucncy of sucli discussionis bctween the
stuidents wlivtler the session wîll turn out a rood one
or not.

*1If the jîrilfé-sor thin<s the work sufficiently coin-
p1cte ta lic uiscd as a dissertation, tue student proceeds
to the close of lits studies. lie prepares huiisclf for
the exaiîiination, wlîiclî is conducted Iby the very pro-
fessors wlîose lectures lie lias, lîcard and in wliasc labo-
ratt-riurs lie lias wvorked. Tihis exainination varies santie-
wliat iii differenit îinivessities, but in no case is it citlier
very l-,ng or exte'nsive; indeed. ît is flot considered as
vrry imtportanît. For we are aIl aware what an uncer-
tain nieat.s of dc.teniîîiing a nian*sknawledge and capa-
bilities, an cxaiiatian is. and how rituels its issue de-
penids uilon accidentaI circuîîistances. Part ai titis
luntcrtaiiit% nI rcinîol'à 11 the fact thiat tire plofessor
and tlle pisid kiin cach isîer, tre.icqtiaitited with
otie anal licis mîosirs vf expression and scientific views.
Tîe mîaîin ptirpose of the exaîttinatton is ta inducc tic
studruit tu . i~dci lits lhîiui ledge tu a greater extcnt itan
is, %oveied by te Niajet of lis diss>ertation , but indecd
it liapipeis, very scldtiin thât a student wlîose work is
considered Ntullieîcset doces nol pa>sý the exainination.

..\Ve lx.t e no great fear that tlîîs systei iay
inthutc a lit ifessur tt s trrat lits ois sa pupils ini tooa lenient

«%l.'. îit] %o I(lwcr lise sîandaid of tic doctor"s degrec.
Tli- %wN a tise %%lieui surtt abutsts uscd tu occir, liuit
ilieri u-î onans su--l pul'ist indignation tîtat tic

abuses ceased to occur. Event at tia present day simi-
lar instanîces occasionaily occur, Niut, as before remarked,
thc position af tie professor depends in stich degree
upon tie value of the dissertations worked out uinder lus
suipervision that sucli deviations front the right way
correct theniselves in tie course of time. The uîost
effective instrumtent for that purpose is the publication
of ail dissertations and the consequent public cotutrol
over ihemn ; and for tlîîs rcason publication is, 1 believe,
conîpulsorîly prcscried, in aIl German universities.
\'ien the student has finished his -ourse lie is still
entirely free to chocisr between a scicntific and a techni-
rai career. This is a very imîportanît point in our edu-
cational systeni ; it is made possible by the circuimçtance
that the occupation of a technical chenîist in works is
very olten almost as scieîîtific in its character as in a
university lab'iratory. This is connected wvitlî a rernark-
able feature in the developînent of t,'»chnical chernistry
lii Gerniany-the very point tipon which the important
position of clienical mantîfacturein titis cotintry depends.
The organîzation of Ille power of invention iii manu-
factures and on a large scale is, as far as 1 kinow, unique
in tire iorld*s Iîistory, and st is dia very înatrow of our
splendid dcvelopiîîeît. Each large w~ot k lias the greater
part of its cientific staff--and tih " arc often miore than
100 doctores phil. In a single mi.iiitfctr-occupied
nat in tie managemient of thea manuifactutre, but in
îîîalciîg inventionîs. The rescarcli laboratory ii stich a
îvork îs oîiiy different fruits crne iii a university b)y its
beîng more splendidly and sunîiptuotuslýy fitted titan the
latter. 1 have lîcard front the buisiness managers of
sucli works tlîat tlîey have flot tuîîfreqtieiitly mxen wlîo
have workcd for four years w~ithiout practîcal succcss;
but if tlîey know tiieni ta possess ahilsty they keep theuît
notwithstanding, and in most cases wiîh ultiiîiate suc-
cess sufficient Io pay the cxpeiises of tire formier result.
less yaars.

41It scins to tie a point of tie grcatest importance
that the conviction of Uic practical îîselulness of a then-
retical or purcly scientific training is fully uîiderstood
in Gernaany by the leaders of great manufactories.
Whtn, some years ago, 1 lîad occasion ta, preside at a
mleeting, consistîng af about two.îhirds practical men
and one-third teachiers, 1 was nîuchi surprised to observe
the unliesîtatîng belief of Uic formier in the iusefulness of
entirely ilîcoretical investigations. And I know a case
wlîere, quite rccently, an -extraordinary *professor of a
university lias been offéred a very large salary ta induce
hni ta enter a works, only for the purpose of uîider-
taking researches rcgardîîîg tie practîcal use of sorte
scicntific nîethods wlîich hie lias been working at with
consîderablc succcss. No special instructions arc gîven
ta hîni, for itis taken for granted that lic hiniseli will
find tic nîost pronîising methîods; o-nly, in order ta, ini-
crease lits interest in tie busi'iess, part of bis reiuinera-
lion lias b-cen made proportional Io the commercial suc-
cess, of lits future inventions. Froni this cîcar uîtder-
standing oi the commercial imiportance ai science by
the dircctors of industrial estabiilîsînents, tlîcre science
itsclf gains anotiier advantagc. A scientific man cain


