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Textile chemistry and industrial culture in the early
nineteenth century. Some historiographic reflections’
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1, Induitrial chensistry in the mid-nineseenth century: the case of Jobn Mercer

John Mercer (1791-1866) was 2 well known colourist in mid-nineteenth
century Lancashire. He was bor near Blackbum, north of Manchester, one of the
lesding areas of the textile industry, into 3 family of hand loom-weavers. The young
Mercer very soon hecame interested in natural dyes* and other chemicals used in
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the textile mills in the colouring of the new printed cortons, the calico-printings
known as “indiennes”. It was in this context of textiles and dyestuffs that John
Mercer became ‘experimental chemist in a local foctory in 1818, a position
which be was able o produce new colour formulas * In the 1820', he developed
new piens, and osganized menthly iformal mestings ¢ which he discussed
chemical problems with other specialists. Although he spent fc in @ single
industrial milicu and did not trasel abroad, he gained & considerable seputation &
an innovater, und intellectual tecognition as well, thanks to his inventions in the
use of nawral colours for cotton*

In 1844, he made & major contribution to the chemical treatment of textile
fibres: in all Ekelibood an sccidental discovery,” which was reported some years
later i histories of calico-printing: *

*.... [Mercer} first noriced the action of caustic soda on cottan; be was filtering
shrough six folds of finc cumbric some 60 T caustic [solution] when be found his
fiter cloth had undergone o remarkable change; ... He found, as be said in his
patent specifications in 1850, that the cowon .. had become [smaller] thicker and
closer, and had acquired greater strength and firmness, and had greatly sugmented
and improved porwers of receiving colours in printing and dyeing”.

In fact, not enly with n alkaline treatment did the cotton undergo this
spectacular change, Diluted sulphuric acid, o a solution of chloride of zinc,
produced similar effccts.” The fibre acrually became stronger and finer, and
acquired a surprising attraction for the natural colouring matter* The advantages
conld be seen simply by comparing a sample of cloth thar had been chemically
treated before dyeing with one that had not

In 1851, the English Journal of Design ond Manfactures,  revicw that
highlighted the acsthetic quality of the new industrial scale products, published an
article an the process of cotton mercerization named afier its inventor, The article
presented samples of mercerized and non mercerized cottons; the difference in
quality was plain to see®
Mercer displayed some mescerized sumples at the Great Exhibition of 1851,
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sehere he was awarded  prize. Bur despite this suceess, his treament of cotton
fibres remuined controversial, and the cost if the process deterred many calico-
printers from using it Mercers biographers, for the mest pari, sgreed that the
process:i *seemed to promise great resalts but, unfortunately, it has not tumed out

specialists dy of the acton of alkalne lyes an
cotton,” Johmln Carl Leuchs, the chemist-entreprencur of a German firm in
Nuremberg cluimed that his company had discovered mercerization, and several
anticles appeared to. this cffect in the fumous periodical Dingler’s Politechnische
Joumnal in 1847, Neventheless, evenmally ever, the German press acknowledged
that Meroer’s experiments had begun long befote, in 1844,

The spread of Mercer’s invention was not helped by the progressive
improvements in the mechanical operations of spinning and weaving, and by the
emetgence of new arificial colours in the second half of the century, Mercerization
with acid or busic treatment was not indispensable; the ‘spinning-weaving-finishing"
technological system could progress without it. Tn late nineteenth-eentury .
of textile chemistry, accounts such as the fallowing were common:

“The cost of this mercerizing process scems, howsver, to have hindered its
adoption in practice, and the results which were anticipated w flow from the
icovery biave not bésn realizend ro the exient vehich secmed probable when it vus
firse asnounced, shile the improvemants of spinning, which enshle finer and fuller
yarns 10 be produced, have in some measure rendered it unnecessary in 1 large
class of goods™

The raw matetials required in mercerization were also expensive. Caustic sodu
was vital 10 Meroer’s process, and since it was not mass produced ot that time, its
cost was probibitive. Nonetheless, when the price of soda cventually fell, s number
of modifications were introduced in Mercer's process, which were applicd and
developed in the industrial setting up 1o the twentieth century.

In spite of the problems it encountered, Mercer’s discovery stimulated
conkideable theoretical debite among chomists and dyers on the chemistry of
textile fibres; * it led 10 a great increase in chemical analyses of cotton, linen, silk
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and wool,* and microscopic ehservations of the bres, and fuclled the controversy
suscounding the search for a convincing theory for the complex relations berween
fibre and colour! Mercerization thus became one of the comerstones of the
flourishing textile chemistry in the science-based industry of the second half of the
ninescenth century, and the name of Mercer has been ussociated ever since with the
foundation of n new discipline,

There is na doube about Mercer's achicvements with practicil problems in
cotton and calico-prining; bt what can we say of his contributions in papers and
meetings oa “difficult’ subjects such as atomic weights, chemical canalysis or
molecular arrangements? Lyon Playlair (1818-1898), a pupil of Justus von Licbig.
stayed in the Lancashire area a5 a chemist for two years and became Mercer's
friend; he recognized his merits, but left o doubt about the intellectual superiority
of the well edueated ncademic chemist* Mercer leamed clementary chemical
procedures only from reading popular chemistry books, and had no conventional
training " Nonetheless, he developed  chemical malysis of the composition and
behavioar in solution of a bleaching powder, und studied virious oxides und
peroxides for generating different colours™ He also commented on some resuls
on diffusion’ in an atempt 1o link chemical hydration with mobiliy, iscosity and
capilltiy He ofen applied these concepts 1o e relton berwecn colours and
fibres in the dycing and printing processes

In spitc of his practical wses of chemical equivalents in some analytical
experiments, Mercer was also aware of different atomic problems of marrer. He
presentcd some conchusions on the possible empirical formulas of nitrogen oxides
in 1843, and often discussed atomic and molecular aggregation with his academic
friend, proposing 4 set of two dimension arangements for different merallic
oxides His theoretical concems even touched on the problem of atomic weights
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a3 a criterion for el hemical elements In 1846 Mesccr

heavy imvolvement in manufacturing, and his lack of time to think about piietin
chemistry’» however, these demands on bis time did not stop him expressing his
ideas on thearetical problems, which made a large contribution to his practical
tests in the factory, and enhanced his public reputision.

2. New cheanical practices; photograpby

Mercer's actual contribution 1o the new field of photography is unclear, but
there is some cvidence thar he began experimenting s eatly as the 18205
Nevertheless, bis name never appeass in histories of the subject, not even in studies
of the forerunners of the official history (which began in 1839, with the first
exposures. o light of copper plaies: covered with & lsyer of silver. sensitized with
wapous hodinie crystals, by Louis Dagucrrc).?
Unfortunatcly, there is no furder information sbout Mercer's early chromatic
experiments, but the majotity of the sumples. preserved were produced using 4
procedun: desciibed by Mesces himself in a Jetier to. the chemist Lyon Playfair
some years luter, in 1847
“1 found that if a paper or cotton cloth is smeared with a solusion of pemitrate
or perslphate of iron [11T] with conain, quantities of oxalic and tanaric scids,
dricd in the dark, than cxposed to the light (solar) and immediately dipped in
salution of red prussiate [iron I containing a little free sulphuric acid ... where
the light has caused de-oxidation [iron II], the blue is fixed, and where the
peroxide remains unchanged there is no colour. The cloth or paper must be
washed immediately in water ... The picrurc is a reverse bluc prine ... An cxposurc
of 20 seconds on  dull rainy day sufficed 1o produce a good blue when the paper
v passed theough the red prussiate bath™
This method. was based o the chemical and photochemical propertics of &
family of blue dyes, Prossion Bluc snd. Tirnbull's blue, colouring matters that were
widely used in dyeing and elico printing These dyes contain iron in ity two main
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degrees of oxidation Fe(ID/Fe(TI1), depending upan their exposure to light, s Mescer
wars well wware®* The impartance of the fustness-of colours fixed on cloth and the
routine of repested cxperiments with exposures to sunlighe were probably infloenial
in linking Mercer’s intcrest in- photogeaphy with dyeing and printing. With the
application of the so called *discharge-resist”™ proces, mrkh used in the everyday
work in the calico-printing factories, he was also able to exchange colours on the
cotion prinis 1o provide 4 huge runge of monochrome pherographs through dyeing

Mercer also saw photographical experiments s a way of measuring light. He
touk grea plessare i esting different coloors and exposures.? a5 be wrore in
857

“far the lasttivs o thireé yéars T havs occasioally amissed piyself with making
photographic experiments, not as an artst, but rather a5 u chemist. Some of my
ol e nteresing. One i  smple methnd of cssuing the cheesical poe of
the solar rays ..

But probubly Mercer's most odginal contribution — the one which would
carn him a place in the history of photography — was his experimental study of
various metals that provide different colours: depending upon their degree of
axidation and their combinations with different natural dyestuffs. Some ‘metallic
bases’, or mardants, of Jead, sinc, tin. mercury, silver, gold or mangsnese were
combined aftet exposure to sunlight to natural dyestuffs such as madder, cochineal,
logwood, mureside, quercitron Batk, prussies, chromates, cte. These were clear
cxamples of th berween and dycing and cal e
itactrs i i i v Gildonct e el TRShie i Doiebtgs
converged in technical branches of the prodhuction of colour, such as photography
and textile dycing and printing in the first decades of the ninetcenth cennury

3. The social stsins of the indusirial chemsst,

Mercer’s rise from humble origins 10 social and scientific eminence is not
without parallels in eadly Victorian Britain, a society in which certain individuals
were able to improve their social position due to their scienific discoveries.'! *
George Stephenson, inventor of the locomotive, was taught in the mine, the engine
bouse and the tramway, Hargreaves of *Spinning Jenny' fame was  couton weaver,
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Arkwright of the circular carding machine was a barber, Crompton inventor of the
Mule was a weaves, Mercer was (also) # weaver . * ¥

Mercer's social ascent probably began in 1841, when Lyon Playfair camse to
Lancashire to broaden the ‘chemical life’ of the district” Although Playfair was not
in the area long — only rwo years — he advocated closer connections between
chemistey, dyeing and printing, and gathered togheter a group of some thiny
people interesicd in the subjet in monihly meetings a1 bis home, ar Whalley, » small
town near Grear Harwood, and later in the pub, the ‘Whalley Arms’. In this way,
the practical knowledge of the factories was linked with chemical experts traines) in
ciries in the forefront of science %

In Section 11 of the programme at the Grear Exhibition of london in 1851,
which focused on innovations in different chemicals, almost half of the exibits were
cannected with prioting and dyeing processes.”” Merces showed his own samples in
Section IV exiile fibres), and asted as » juror in Section 11 (chemicals). Queen

Victoria received a collection of Mereer's printed handkerchicfs, ™ and ac this
public celebration of the narion's prosperity he was introduced 10 academic and
political circles. Lyon Playfair, the Special Commissianer of all the Jurmenties, was
again largely respossible for Mercer’s social recognition* In 1852 Mercer was
dlected Fellow of the Royal Sociery; ® in 1849, he had become a member of the

published in the late nincreenth contury end the first decades of the twenticth
century® In spite of the difficulty of making mercerization a commercial success, the
ehemical modification of textile fibres was studied by later chemists,® and samples of
‘mescerized cotton were distributed amon textile factorics.
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Mescer's ability to amass practical and theoretical knowledge was especiall
admircd (cven by Playfais, in spite of his feelings of superiority}, Edward Baines,
the English chemist who wrote a famous History. of the Cotion manufacture i
Britain in 1835, saw Mercer “as an ingenuous. individual posscssing a store of
knowledge and facts unknown to scientific chemists™ %

Others saw Mercer's life and achicvements as “the bistory of a man, whose
name a5 2 calico printer, industrial chemist, and inventor, is known to scientific
men throughout Europe. There is nothing in his life which is not ar least a subject
of laudable emulaion to you, He was simple, sober, pious and genial in his
personal intercourse” +

Exen as late a5 1944, the Manchester Scerion of the British Society of Dyers

und Colourists, founded sixty years before,® inangurated the “John Mercer
Lecure”. In & meeting at the Grand Hotel of Manchester, on 19 May, under the
title *Science in an Old Industry”, Mercer's figure was taken a5 a model for dyers
and printers in their scarch for an idcal balice between science and indusiry. The
authors of the first John Mercer lecture, McCulloch and Hibbert, were members of
4 company with a direct descendant of the firm of which Mercer was an employee,
annd later u partner. During the speech they declared:
“.... again we can turm to Mercer, for the broader lessons of bis experience lie apen
w us, and they embody nealy all we need 10 know a3 industrialists in order to gain
and hold premier place. Today we ure being pressed from all quarters to recognize
the beneit that comes when scientific theory is ullied 10 industrial practice ... Why
are we slow o learn the lescon fully? Ts it that the Beitish are practical peaple and
that the history of the last one hundred and fifty years confirms them in their belief
in their own ourlook?”#

Mercer represented the dream of the industrialist: to assimilate academic science
a5 @ way of obuaining social prestige and broader possibilities to improve the
efficiency of technical proces af w time in which a second chenical revolition and
the symhetic dyes industry had transformed the old picture of the early Victorian
years, Dr. Cronshaw, the president of the Society of Dyers and Colourists, introduced
the speakers, and paid wibute 1o Mercer as an example of 4 deep involvement in
industry combined with significant conteibutions 1o science, It was again a sort of
mythology of the humble, now applied 0 dignifying the professional status of the
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twentieth-century industrial chemises, During the Second World War# Mercer's
example was evoked when ... the word rescarch .. (was] on everybody's lips, and
the potential infuence of ciene snd scicmists on ndusuey [ .. receving general
recogaition”. Mercet was perceived s a sort of mythical British pioneet of the
application of scicaific rescarch to industiy.

Even later, in 1950, during the Jubilee of the British Cotton and Wool Dyers
Association, Mercer was formally remembered 3 2 great contributor o textile
chemistry, and, in spitc of the incressing production of artificial fbres® mer-
cerizmion was prsised us onc of the associsticn's major endeavours, Indced, one of
the pioncers of the history of chemical technology, Dr. Sidncy Edelsicin, worked
wid she US, amy on the eve of Workd Ws 1l on she developmnet of 8 cesical
et for fibres, revi tent o century later®

The German coal-tar dyestuff mdmrn which flourished in the last decades
of the nincteenth century, pravided professional experts 1o give. technical
sssistance to the British textile firms for the finishing process, This blocked the
it st st Pl s A e e
1944 specch in Manchester (I quote): “the necd foreseen by Mercer and others
for scientific personnel within the industry ws thus. partially sstisfied from
ounside, and may well have prompred hard-pressed industrisliss of lh: time 0
allow this to suffice. 10 slowing daw th cientists
ey Sk Vot g5 i R b e
knowledge and industrial practices, and Mercer was seen again as an ideal bridge

4. How shouid the bistory of nineteenth-century industrial chemists be weitien?

The example of John Mercer will shed light on the socis] role and involvement
of ninsteenth-century industrial chemists. Mercer worked in a context in which
comman. problezns were shared fn the Whalley meetings, and in trips to other
countries; foreign experts. were invited, and great wttention was paid to scientific

nts in citics such as Glasgow, London or Manchester. He was one of
those emblemutic individuals who embraced 3 coneept of ‘chemist” that was s
combination of theory, practice and. social recognition, a combination thar is
difficult to gencralize o sundardize™ Mercer was not an enteeprencut, nor

4 R MacLio, = The chesnists g to War: The mobibzation of ciiian chesmists and the
Brish. w.mmn 1914-1918e, Amnais af Scirce, 30, 1993, 435481,
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traveller in search of intemational innovations in calicoes; nor was be an academic
chemist like Playiair with & university degree and outsuanding professors w0 work
with ond imitate. He did not have bourgesis tastes, or bourgeois ideas of
refinement

As James Donnelly mentioned in his recent paper on the History of the British
alkali indusiry,” in the years before 1850 complex, private routes of waining were
widely developed, but there was linle standardization, institutional protection, ot
division of functions. In. conirast, many professionals in the second hulf of the
century were trined. in new institutions sble to standardize the practice of
chemistry, which beeame increasingly routinized.

Mercer's context was still a world of ‘amarcurs’;  the scientific arena of caly
Victorian Britain was made up by a complex: mix of laic professionalism, active
social gioups, people of humble origins, manufactures-scientists, religions dis-
senters, local elites, and political radicals ** Mercer, like the other figures in the
circle of calico-printers in Lancashire, presents problems o historians tempted to
rake simplistic ‘photographs’ of the past, or to define excessively broad categories
in which to classify idess, pevple and practical achievements.

The example of John Mercer may reflect some of the problems facing
istorians of chemiszry in their attempts to write the history of ‘sccond class’ figures
of this kind, The leading ninctecnth-century chemists have aroused great interest
smong scholars, but the majority of the famous names of the history of chemistry
are mainly known as the authors of new chemical theories and idess. There is
alueays a danger of writing tunnel history, which describes industrial chemisis os the
agents of the application of scademic knowledge 1o industrics und workshops,
often ignoring contributions from these on the periphery.

In 1983, the British historian of chemistry William Brock provided
historiographic review of the discipline in his collaboration to the book Information
soarces in the bistory of science and wredicine, cdited in Orxford by Pietro Corxi and
Paul Weindling. Brock devoted enly a short parsgraph at the end of his chapter 1o
indusicial chemistry, ciring some classical works from the 1970s (1dhe, Clow,
Musson and Robinson, Multhauf, |.G. Smith, Gillispie, Bees, Haber, Campbell)
Odhaer more recent histories of chemistry also reflect the lick of & strong
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bistotiographic framework for industrial chemistry, in comparison with the
selatively good health of other topics such as akchemy, Paracelian chemistry,
Newtonian affinitics, the chemical revolution at the end of the eighteenth century,
oF chemical nomenclature.

The history of soda production from Leblane to Solvay, the developments in
agricultural chemistry and the central rale of Justus von Leibig, and the rise of
untificial dyestuffs in the second half of the nineteenth century are told as more or
Jess standard aceounts in Bemadette Bensaude's and Isabelle Stengers’ Histoire de
la chimie, und in Brock's Fontana history of chemistry In spite of the increasing
number of studies on the history of chemical industries,” neither the classical
history of chemistry nor that of business and economics provide a complete
genuine framework for the understanding of the role of the industrial chemists, in
the nincreenth cennucy at least

As Bemadette Bensaude and [sabelle Stengers pointed out in their Histaire de
L2 Chinte, the categories of ‘pure’ and ‘applied” chemistry arc unable to provide s
full explanation of the complex relations berween science and industry in the
nlcteenth century. The lusge scale production of artificial gaods can be explaincd
by u group of different factors (economy, ted ; industrial organization,
patents, tradc, national rivalries, ctc.), & framework in which professional scademic
chemists progressively involved in industry played anly a minor role.”

Tn 1958, with the creation of the Sociery for the History of Technology in the
United States, and the appearance of the journal Technology and Culturs, the
history of technology, as an independent domain of interest among historians and
‘historians of science, was beginning to grow. And, even before the risc of this new
community of American scholars, carlier classic histories of technology already
inchided chapeers on the development of chemical indusiry In 1954, Singer,
Holmyard and Hall edited a five-volume History of Technology sponsored
Tmperial Chemical Industries (ICI), and by Dr. Cronshaw, the president of the
Sociery of Dyess wnd Colourists. The book focused on the history of the chemical
industry in the general framework of the history of technology, wnd covered
subjects such as heavy chemicals, dyestuffs, explosives, fine chemicals, texiles,
rubber, metals,

Some years later, these detalled chronological descriptions of the main technical

4 W Buoc, The Fomtams Hisory of Chemisiry, opcit., B, Bessaumn Vavcen, L Stoswcass,
Hitae e la Chiseie, Pars 1993,

7L Stuwcuo ted, Corparae bstory imd chewsical oduitry, Philadelphia 1985

* I, Do, «lndusinal recruitment of chemieal students from English Uriversides: 4
revaluarion of s carly importances, Beitish Journel of the History af Seienze, 24, 1991, 3.20.

B B Vinceny, | Smovsess, Hisiowre de da Chimie, op. o, pp. 156-137

“ Ch, Sowen, EJ., Howmawn, AR, Hu, JA, Wi, JA. Hisy of Technalogy,
Onxford 19541958 (3 vols.).
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achievements in history were followed by outstanding books like Bertrand Gille's
Histire des Techniques (15781, Tis definition of *technical system” (a technological
anslogy 1o Thomas Kulir's paradigm) contributed to the construction of & more
substantlal theosetical frumework for the biswry of techoology 85 an emerging
discipline, and for the explanarion of the technological change in hisory. A
sechnical system, a3 a tool 1o study the mechanisms of the consistency of a st of
sbiects and operations that coexisted at any particular time, provides an interesting
pattern for the study of complex chemical processes in industry,

In the 19705, and probably in response to the growth of the history of
technology 4s an independent discipline, together with a reaction against the
Marxist influscnce in academic circles, 4 vecy lively debate about the relationships
between scienoe and tochnology broke out. Tt was the controversy sbaut the *role
of science in the industrial revolution”. Leading historians of medem industry and
chemical technology argued that new scientific theories and methods, from the
sevenueenth century revolution of knowledge onwards, were key factors in the
development of the industrial revelution. This was, for example, the position of
Musson and Robinson, Seiece and Techuology in the Indusirial Revolution (1969,
Clow, The Chemical Revolution (1952), Smith, The Orsgins and Early Development
of the Heavy Chenvical Industry in France (1979), érc ™t

Others argued that science, especially chemistry. had linde o o influence on
the promotion of industrial technology, at lesst until the first decades of the
nincteenth century: Among these authors were Charles Gillispie in *The natural
History of industry” lsss, 48, 1957; Rupert Hall in a famous paper “What did the
industrial revakution in Britain owe to Science?” (1974), Homer Legrand, with his
study of the role of chemistry in provincial French cities like Montpellier, et
They presented & number of case studies in which technical improvements
appeared to have litle 10 do with the new chemical theosies, The production of
mineral acick, or Leblanc's artificial soda*! obined from sodium chloride, were
commonly used examples

Wharever conchusions may be reached on that debare, the development of

# A Coom, N. €1ow, Tie Chemical Revulivow, Loudon 1952; A E. Msson, B, Rospon
Scieuce and Techmology m tbe indastnial Revolusion, Mancheste 1963; G | S, The Onigms and
Early Dnn'lfw!rm of Mr Heavy Chemcal ln.h.!"\v i Framee, Ondord 1979, Ch. Prass, «Of

; T.A. Chaptal snd A L Lavosiers, Anrc

e 0. 10134
< H. L Graso, = Chemistry i a provincial context: The Mantpellee Sockéeé Royale des
Sciences in the eighreenth cennurys, Ambix, 29, 1982, 85-105; 1. G, Soence and Poliry in
France ot the End of the Ol Regime, Priscenton 1980; . Giuuawa. + The namural Hisory of
indussys, Iifs, 48, 1957, 398.407; RA. Hart, Rupeer, «What dlid the irabostrial rev
Briven owe 10 Sckncce. in N. McKexomcx (ed.), Histonial Perspectoes: Studies . English
Thovght and Sccsey in Homar of L. Plumb, Londee, 1974, pp.129:
4 Ot Gaset, «The Discovery of the Leblane Processs, L, 43, 1957, 152-1701
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various: chemical techwologies during the Industrial Revoluion and the s
plications of chemistry in workshops and f d ination, Tt is
a topic which is paticularly relevant to an tunderstanding of the complex interpla
between theory and practice in the early decades of the ninceenth cenrury, o period
in which the progressive social rccognition of 'chemists” as new. professionals
emerging from medical and artisan backgrounds, played an increasing role i the
practical world of manufucture.” and the usefulness of the new chemistry was

aimed from numerous scadk Turope. The inf¢rést of artitass
and ncw industrdlsts in the posibilities of the pew. science for practical
applicasions in the factory also began 1o grow Chemical manufactuters published
books on the theory and practice, mixing ‘purc’ and ‘spplied chemistry®’ Some of
them attended lectures at vmiversitics, private laboratories or scientific socicties®
and often followed them up with bold industrial expeciments. Practical me, proud
of their mechanical and manual skills, approached abstract concepts in 4n attempt

# The main consribusions to the bistory of chemical sechnology in the sl indusal ives
sy datc from the 19600 and 1970 A. Crare, N, Cuerw, The Chemsial Revodiem, op. ot A E.
Messcw, 3

sad Craft; The Case of Berthollct snd Dyeings, Asnsls of Science, 41, 199, 213260,
4 RE B, oK. Rowtars, Scuemce versur Practice. Chesmistry im Victorian Sitain, Mancheses
1984, pp. 1517 CA. Rusaas, ex ol Ghemssts by Profiion, op. <.
“ For example, ChE. Praaiw, «Of theory shifts and incustral innovations: the relstioes of
JA. Chapaal and AL Lavoisicen, Aunaly of Smonce, 43 (1986, 511543 HE. L G,
P sacial ciésé Royal e gl

. The Mooipell
century, Ambes, 29 (1982), 84.0%; Ch. Guwsee, Science and polty in France at the End of the
ot . Pnccion 1980; R Fox, «An Uncary Courtship: Rbetoric and Reality in the
Belations between Academic and Industrial Chemistrys, in IV National Meeting =Stcria ¢
Fandemontl della Chisstes. Venecia, 7.9 movembre 1991a (Veuice 1991), pp. 1:5; Ch. Mz,
‘#Theocy ot practicet The cightecth-century debare on the scientific seatus of chemistrys, Ambis,
30, 1983, 121-132.

A7, Pasxes, Chemical Evsay peivcipally reated to she Arts and Mamsgocranes of the Brivh
Deowmsions, (3 volsh, London 1815 E. Baxcaowr, Esperimental Researches Concerming the
Philoropby of Permancat Codours; and sbe Best Means of Produciny Them, by Dyeing, Calico
Printing, Loowdon 1734; ). o, The Dyer'ts Ausiotent i the Art of Dyeing Woed and Woolen
oo, London 18 Ch. O'Nene, Ditviosary of Dieing amd Calieo-Prinivg, London 1862, A,
Uns. Tée Philomophy of Mansfoctires, Lok 1835 EA. Passess. Applicd Chewisiry. i

Arts and Domestic Ecanarey, {2 vols), London 1844; WT. Buasae, A Massel of

) E McCuavax, Science Reonganised- Scventifc Societie s the Eighreenth Centirs, New
York 1985 Emsetgnement et diffcsion dex scences en Fromce au XVIIIZ idcle, ecited by . Taewe,
Pasas 1964
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to brosden their knowledge in aa indastrial miliew undergoing rapid transformation
towards new ways of organization and production.

In spite of & cersin inevitable reluctance to ‘scientify’ ald artisan procedures,
and cccasionally disparaging amirud ds large scale industrial op the
part of some educated chemists, the fact is that in the early nineteenth century the
distinction between science and technology, or between the theory and practice of
chemistry linked to industry, became blurred. Cases such as Mercer's are difficult to
classfy under the sweeping historical caregories like ‘scicnce” and ‘rechnology’ that
characterized much of the debate during the 1970s

In the concluding remarks of the 1995 ESE worksbop “Lavoisicr in European
context. Negoriating # New Langusge for Chemistry”, organized by Bernsdette
Bensaude arid Ferdinando Abbr, Frederick L. Holmes introduced an interesting
cancept in his examination of the varied reaction 1 the new French Nomenclaure at
the end of the cighteenth century, a new theorctical framework for the chemists.
Holmes used the term ‘cultures-of chemistry' in the following sense:** “Those wha
studied, practiced, or used chemistry can be divided into catcgorics, such as those
whao taught the subject in medical schools, those whe taught it in other contexts
those who applied it to agriculural or industrial problems, or apothecaries ...". In
the industrial and technological domain, metallurgy, glass and pottery making, heavy
chemicals, dyeing, distillation, or the practices of druggists, apothecaries, drysalicrs,
etc., wese some of thosc genuine "cultures’

Although Professar Holmes is eritieal of some of the recent approsches of the
new social and cultural history of sdence, 1 think thar his concept of cultures of
chemistry s close to a history of contingent chemical practices, in which simple
everyday activities, tacit knowledge, spaces of validation, objects, instruments and
Iaboratorics take pride of place. In this context, it is perhaps probably better to
forego the historical category “science”, and ralk rather of disciplinary felds,
instruments, and copnitive practices™ A more symmetrical history, avoiding
success and faiure as categories, seems better suited to the study of secondary
industrial chemists like John Mercer.

1 would like 1o return now ta Mercer's blue print photographs and analyze
them in ‘accordance with some of the interpreative keys of the new trends in the
history of seience and technology. Fimt, the making of these photographs
(presesved in the Lancashire Record Office in Preston, near Manchester) required

3 bosrow the ilea of he “cultures of chemisry’ from: EL. Houas, eBeyond the
Bourdaries: Concluding Remarks oo the Wotkshops in Lawuisier im Earpeas Comiesd
Negoviatieg s New Langaage for Chemisry, cdited by B. Brssacor Vivcarm and F. Anew, Canton
1995, pp. 267278,

D, Pemis. «Ponir une histoire socile et culturelie dex Sciences. Nourelles dfinitioes,
mouveaiax objets, nouveles pratiquess, Annals Histoire, Sciences Soclales, mai-in 1995, pp
s
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a diversity of skill (the rechniques of fixation of narural colours o a cotton cloth,
knowledge of the chemistry of light, of the degrees of axidution of metals, etc). In
addition, Mescer used ‘discharge-resist’ processes 10 swap colours on. the photo-
graphical coctan prinss. Light was another chemical clement considered to have
chemical affinity with other substances (vegetables and metals, in particular)?*

Photography, then, can be scen as a sort of *mediator” between the cultures of
chemistry: parctical dyers and calico-printers, narural philosophers engaged in
experiments about the nature of light: drysalters who sold colours and metallic salts
academic chemists who discussed the relationship between the degree of oxidation of
metals and the shade of a definite colour; eminent Victorians who controlled the
public arena of London, 4 refined culture of gentlemen of science, whose spaces of
walidation Mercer joined after his success in the Great Eshibition, in 1851, A
photography s bere not far from a chemical instrument (ke o balsnce or a
caloimeter) another sort of “mediator”, following the definition of the American
historian Noron Wise” In b view & md.m s o object that materializes
scientifi scal and cultural dviows at first glance,
lmlwhwhuvdan-ppwmlmmmdlmalmmlhmwmh.

It is a question of studying particular objects in a broader technological
system, which includes sociological and cultural factors, and which can deepen ur
understunding of the rolc of industrial chemis, Taking Gille's om,;n.: concept of

Networks of Power (1983), » masterpiece of the histary of electrification in Western
sacieties. “Hughes' definition is meant to cstablish a strong link hetween
technology and the insitutional nd professional organization that create and
sustain 1"

Even accepting James Donnelly’s hypothesis, and acknowledging that in the
first decades of the nineteenth century, industrial chemises (especially British ones
such as John Merces), learnt their feld ounide any fixed iostitusional framework,

t clements of . very consistent sociology of knowledge in Husghes rerms
shwald not be ignored. In my atiempts to reconstruct Mercer’s routes of learning, |
discavered & very complex nemwork of chemists and calico printers, which might
‘explain the great success of this man of humble origins.

TMP. Caosian, In the shodow of Lavvdsier: The Annales de Chimie and the Eveablishement
of a mevw Setesce, Crxfoed 1994; A E. Swarmwos, Fitr, Partions and Parsxys, Cambriclge 1993,
™ N. Wi, «Modistors: Enlignscomern Dubancing Acts=, in P. Hommcs fod), World
Thomas Kibn and the Natare of Sciemse, Cambridge Mass. 1995, pp. 207-256; N, Wit
(a1, The raiucs of precision, Pecennon 1995, pp. 313,
™ A Pooow, wTeorwards 2 history of rechnologicsl thenghts, in R, Fox fed), Teohwologiea!
Change. Mechods oud Thesses In the sty of Tochmologs, Asmstecdain 1956, 37:50, p. 38
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Mescer patented ™ his major inventions with some of the members of the
alley network. He also worked together, in both theoretical and practical
concerns, with the large community of calico-printers offering chemical, mecha-
nical and aristic skills. Their findings were introduced imo everyday work in the
factory, i large seale production and theorctical Lasi

Chenical skills I dycing evolved in o
international community of actars, who established strong personal and professional
links i their uses of natural colours. The complexity of the procedures, the
scientific discussions involved and the need for a huge rangs of exotic raw matcrials
sgradually broke down the secrecy of the old guild system, and the sociology of the
“chemists-dyers’ may well shed some light on our understanding of this specific
technology. Analogics with the 'savants’ of the old ‘République des Lettres', are
incvitable here, especially since the priority of the reltionships beoween individuals
scross national borders are in both cases emphusized” In fact, the old
i i " of formulas ively became: i of the names of the
actors invelved in this technology in the textbooks.™

A closer appraisal of these cultures of chemistry in different historical periods
may well challenge the dominance of traditional categorics such as ‘science’ and
‘technology’, ‘purc’ and ‘applied’ sciénce, ‘scademy’ and ‘industry’. The experi
ments in phowography mentioned above, and the problem of mercerization
illustrate the fact that new historical categories are required.

Moreover, as Emst Flomburg pointed out some years ago in reference to the
dyestutfs industry, the craftsman tradition of the small scale dyer progressively
becume, In the second half of the nineteenth century, 4 laborstory cmerprise in
which the colourist” often trained w presiigious chemistry schools, was an
cmerging new professional. Outstanding figures like Chevreul, Persoz, Bolley ot
Schutzenberger were renosmed teachers in technical schools, as well as writers of

4 *Lang ightocnth century Eaglishemen believed themadlves to be livng in an ‘imventive age
a ‘seicnific age’ on  ‘century . remarable for a accumlation of ingeraity. They were proed
of thesr country's technical achievements and 8 fi recognised heir pocentiality for econeic
frowth. Ch. MACLBoD, Inveniing ibe Indusirial Revolution. The Englih Patent System 1660
1900, Cambridge 1988, p. 222 HLL Durron, The Pareut Syitein and Inventive Arrvity during the
Indasirial Revolution 17501832, Manchester 1984,

75 L Daston, sNationalism and Scdemeific Neurralry ander Napoléons, in T, Frasias
ek, Soloman's boute revisitd. The Orgamization and litittionaliavion of Science, Lawdon 1991,
L

5119,
4 The history of symihesc dycs has been stuled in vecesst years: AS. Tavs, The Reinbore
makers. The urigis of the Syntbetic Dyesaf Indury in weseern Europe, Lebugh 1992 E.
‘Howsoms, o The influence of demand on the emergene of the dye industry. The roles of chemists
and colourists», Journal of the Society of Dyers and Coloutists, 99, 1983, 325332, ] ). Berm, Tée
Emergeace f the Germen Dye Indmiry, New Vosk: 1961.

71 E. Mo, = The influcsce of demand on the emergence of the dye mdustsy ...». op.
anp 32




B

treatises of ‘applied chemistry' on dyeing and printing, and worked in close
proximity with the everyday problems of the factory, like Mercer, they became
professionals of “texiile chemistry”, building 4 kind of bridge berween different
cultures of chemistry,

It was probably just a step before the German “industrialization of invention’ in
which, as Meyer-Thorow stated in the casc of Bayer in the last decades of the 19th
century: .. the relationship berween science and industry changed in a very decisive
weay .. Large company Isboraterics were set up. The ‘consulting scientist” and the
‘scientific entreprener’ were replaced by the salaried industrial rescarch worker™
Meyer agreed that only furthes research could provide a broader overview of the
history of the chemical industry and the professional industrial chemmist. And there is
1o doubt that massive changes in organization separate the isolated expert dyer of
the eighteenth century and the industrial research teams of the rwentieth. Accepring
the lack of o broad everview, we should perhaps pirsue research in local case smadics
which might show, as Mercer's case does, the multiplicity of the roads which
constitute that ideal bridge berween chemistry and industry.

When extending Meyer's study 1o other German firms, Emst Homburg showy
the importanee of management and organization of the industrial rescarch
Isboratories, and the need we have as historians to open the “black box” of every
lahoratory and factory. As Peter Morris pointed out in his appraisal of the German
dye industry™ academic chemists were often invired by industrialiszs 10 cxplain the
fundamental principles of an industrial process, Established procedures underwrotc
this kind of relationship. Nevertheless, the intrusion of industrial chemiss into the
world of academic research has nor usually been so smooth. Tn uny case, when
analysing the concrete practices of academic and industrial chemists the distinetions
become more vague, and the place of the latter in the black box of the industrial
cultre is still poorly understood.

Returaing to the meering of the Society of Dyers and Colourists in Manchester
in 1944, some remarks made just after the reading of the John Mercer Lecture are
of interest. In a vote of thanks to the lecturers, Mr. |.T. Marsh, whose idea the
Mercer lectures had been, declared: “A pertinent analogy might be drawn berween
research organizations and chemical compounds. We had some single elements of
very greal activity ... then we had a few different stoms united in u small
compound which may be mobile, reactive and capable of pencrrasing slmost

7 G, Mo Thunoow, «The indutrialization of invertian: A case sudy from the German
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everywhere. Finally we had the high polymer with its elabornte arganization of 2
Iarge number of atoms imparing swbility, toughness and strength. All were of
value in science and scientific research”® Finding their rightful place inside the
“big molecule’, in the ‘black box’ of industry has probably been the main challenge
for industrial chemists in the lasc 200 years, and @ fundamenral prerequisite for
their social recognition as professionals.

= NG, Mc Cintoc, G.5. Hisker, «Science in Old Industys., op. ci. p. 262




