An Uneasy Courtship: Rhetorie and Reality
in the Relations between Academic and
Industrial Chemistry, 1770-1914

In his roolume work De Finduatric frangaie. poblihed in 1819, the
chemist LAC, Chapial Jooked back on bl & ceontury in which, as he
science had become established i the hean of indusrial acivity. In an acoount
rodolent with prid in the achicvements of French industey. in paricular during the
P Eopi, m...d paintod o rosy pictuse of the contsibution of science 10

csuring. 1t was a pietuse in which even the highly theoretical innevations of
b N 1 e i o, e ol vl Sty the
stans of o wpositve sciencen had been s impoctant for the chemical industry a¢
it had been for chemical scienee.

Chapaal’s ccount, in focr, spgests thar the roots of indusirial science lay
somewhere in the half contury berween 170 mnd 1820, And i is thit fmplication
of bis work which provides the starting poine for my own relexions. 1 begin, inevi

the theary of chemical affinities could have offered. But the point (Howeves
clwious) has 10 be made that the new depassure eould not have come sbout but
for the chemical work of Berthollet and Scheele which bad led.  few years earlier
10 the isolation and idemsifcation of ¢hlorine. Less obwiously, but mote Importantly,
we must revognize, 20 Barhata Whitncy Kepser has done, that contcmporary
THeeal sl pleped o i e ercesigng ¥ vpncma spyvosch 1 ki
and what would otherise have been a rusher random provedure based on tial and

amor
1 shall say right awsy thar 1 am convinced by the imphications”of Kepers
vidence. 1 belicve that in fudging the eficacy of science as 4 support for indusia
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practice, we have. w focus pot so mueh on the consequences stimalared by majoc
thoorctical breuktheoughs as on subiles, more clusive aspects of the intellecral smd
experimental *package” that science, at various times. has had 10 offer. One resson
why T favour dis solution 1 that if we try o test the tole of science by the touch-
wane of it theoretical contsbutiens u'nm i hxumr-\ hard 10 understand why
there has been such a long wradition of o
o it The dohis ikt Y threores ot ouly o Chopsals s bt
o of rheroric of the kind that was wed, riwtinely and ofien unreflessively. 10
justiy science throughout the eighteenth and ninetcenth centuries
oune, even the approach | sdvocate docs noc solve all the historia

graphical peoblems. We sill hove 10 face snd imcrpece the many programmatic
staremnents, in pamicular from chemist, usserting the utlitarise, importance of theory
and what we might loosely term "pure chemistry”, In the cady and mid-nincteenth
century, Justus von Lichig tn Germany. Jean Baptiste Dumas in France and ANC
Hofmnn in England were just three of Eusope’ leading chemists who argued for
the wility of chemistey for industrial peaceice but whe also insited o0 the mpor-
tance of the chemists remaining firmly i the realm of pure rescarch. Hofmann's
prescriprion was typically unequivecal: it was. that the chemist should seek “pure
truah’ and avoid becoming 100 closcly involved in the soutines of manofacturing

The cbviots question we have to ask. a5 historians, is whether this conception
of the chemist’s role commended ieself to the industrialists whose interests Hofmana
claimed to be serving from his academic labors y a1 the Royal College of Chemi-
sy in London, My clear impression is that it did not. At least in England, there
were fow signs of any serious recogii

rining factory in Laticashire in 1540,
be was in the vanguard of a process of impion hat was 10 be made painfully
slovw pot by a shortage of chemists but by the an that previdled among mans
facturess and, even more conspleuously, the simply edurated workmen who raled
the colour shops of the textile mills. Ax one selfeducated but highly successful
enlour chemist, John Mercer, recalled, the majority of managers and colous
Britain displayed 4 misiuse of jealousy and conrempr for chemiss who hud boen
fashioned in the universiies, in lgnorance of the ways and practices of the shop
oo

In the light of this evidence, 1 feel that we shoald think again about the way
i which the marringe betweeen acience. snd indusiry came 10 be consummared in
she chemical industry of the nincteenth ceprs. At least in Brivin, we have rejea
tedly bosn told, most notably by Masim Wiener, that onc of the grestest weakness
of the British cconomy was the tendency for the edcated classes and the universi
sics i which they were fhioned 10 disdain the alien world of mannfacruring
While the ancient universities of Oxford and Cambridge may have been open to
this. charge {though even there, | can think of impoman. individual excepiiond), it
does pot have even # disant ring of wwh when appled 1o the newer colleges that
began to emerge in London and the prosencial mapufacuring twwns from the mid-
century. How e be daimed thae the Roval College of Chemistry (founded In
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London in 1845) or Owens College Whe furure University of Manchesrer, founded
in 151 were hostike or even imdiiferent o the kiegeation of scieamific knowledye
with industrial pracsicer. It was one of their naons o drre. My own, very
view s that I we wan 0 understand the slowness of the engagement of academic
scicnce in the advance of idustry, we arc les bkely 10 find the impediments in the
faimgs of ucademne than i the suspicioa and bosility hat circulated smeng indu:
stralists and their emplayees

In using words like “suspicion” and “bostliy”, T do not wish to mply thas
industrial amisudes. were bred simply of igmomace or blind animosity. There were
wood reasans for believing that the emphasis on precision and theney that charac-
terized the rsining of an scademic sciemust ad lirtle place i the rough and ready
s hm...... the exaple of chomisiry, | donbr whether even
the introduction of anifictal dyeseaffs, following WH. Perkin's discovery of mave
i 1836, sy s scop o s s il h s s
pely and uniguely inculcated &1 8 university labormory. It is seprificant that the
Leaders in the ald. radition of aaturul dyes. and dycing — Carille Kocchlin and A
Schlumberger in Mulhouse and Chasles O'Nelll in. Manchester, for cxmple —
remmained a6 leaders in the new age of the aniine dyes; their rather approximate
methods and simple facilities comimued 10 be perfectly sbecpuate

Of conrse. it would be absurd 1o sugaést that pothing a1 all had changed. In
e 19605, o anall ambr of chenists with: skill in advanced analysis found & new
role a8 cxpert witnesses in legal cases, of which the liigation wimounding the red
aniline dye fuchsine i France was the outstanding example. But it was only in the
108 and 18505 that chenvical manufacrurers began o open the way to chemists
in numbers significant enough to justily and encourage expaasion. within the univer.
sties. A wudy of the Bayer company in Germany has shown how Lute even this
important manofscturer of dyestufls and  pharmacesical products significantly
extended its Isboratory facibites. In 1877, Bayer employed only seven chemists, loar
of them engaged in mutine quality comred and 15 on colour testing, By the mid
1650, the numbes hacl riten to almess iy, bun it was only aftés (891, when the

company opened its firsi purpose bt teseatch Liborstory (ie. o lbaraeory dedi-

o e he aeaech for e dyes 1 osher ssbsances, a opposed to.contrl snd
testing) thac Bayer became an employer of chemisis on o lage scale. Betwen 1690
and the eve of the first world was, the sise of Bayer’s “anmy” of chemists incressed
five-fold from about ity w over 260

One conclusion 10 be drswn from this s that scademic chemisury made its
ark in industry i @ rathes late stage. Bayer was alrcody esablished us  legler by
the time it embatked on the phase of its heavies invesument in liboratosies and the
<hemists who manned them. Chemisery, n otber words, wan 3 0ol iy the consols
dation of an alicady strong position ruther than in the creation of the position in
the first place. Another conclusion tha emerges from the study of Bayes, In pami-
cular that by Geonge Meyer-Thurow, is that we should beware of supposing tha the
work of even the research laborstory war-of  kind that regulaly yeocrated marke-
1able e producs. In the years fust before the firsi word war, only two.per cont
of the new compoands that emerged fiom the rescarch laborstory were ever

cotnmercially. The main function of Bayer’s dyestulfy sescach I this
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period was 1o identify new compounds, mase of them in the buge fumily of the az
dyes, were then patented. not fin the great majerity of cases) with 1 view to
exploitation but rather 1o impede their exploirarion by other companics. The Libe

ruzory, in fact, was an important sirtegic weapon £ 4 policy of defensive pasemring

These comments o the integration of research in indusry in the late nine
weershy an early rwentirh centuries ate offcred as yet another elesieat [n o much
loager cautionasy tabe. My aim has nor been o deny the imponance of seience for

sl sucoess: 38 carly as the cighecenth century, chermistry in paricular plainly
bud @ role, even if i theorerical coniribution was slight. 1 have sought vather 10
pait 10 the diversity of ways in which science could bocome invodved in industry
and 10 the circumstances which, st various times, bave impeded tbe process. In that
diversiy snd i those ciscumseances, there lics what 1 offer us my mest importanm
waming. 1t is tha, in working towards an hiswrical account of the relations
benween science and
perceptions of the wavs in which chemical knowledge can and should advance
wiley. The madern conception of in-bouse. ehemical research as a fount of sophi.
sticated new products ar processes devised in 3 welbfounded laborsiory sl
principle, for commetcial exploitation is # late-comer in the

back in the cighteconh century. Our task, &3 historians, is to unravel thase rooss. As
we do so, we should non be surprises if they bear lithe resemblance 10 the fruie
that we see acounl s, in vimually any. sdvanced chemical company; today
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