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INTRODUCTION
Between Perkin’s discovery of aniline purple in 1856 and
the large International Exhibition of 1862 the coal tar dye
industry made its explosive start. The accounts of contem-
poraries leave no doubt that they were surprised and
impressed by the speed of this development. The market
introduction of the aniline colours was considered to have
occurred (perhaps) more quickly than with any previous
manufactured product, dyeing to have undergone an
‘extraordinary revolution’, pigment printing to have
received an ‘extraordinary impetus’ and last but not least
the colour-producing industry was considered to have
attained proportions of ‘extraordinary magnitude’. Com-
pared with the textile trade and with the iron and steel
industries this last description is, of course, rather exagger-
ated, butitis impressive to note that in 1862, only five years
after the commercial introduction of Perkin's purple, there
existed about 20 dye factories in Germany, ten in Great
Britain, five in Switzerland and more than 15 in France.
Furthermore, several dyers and printers produced their
own colouring matters. The value of the aniline dyes on the
market amounted to 10 million francs that year. Looking at
this situation an economic historian may ask: how did this
happen? A legitimate question, but until now a thorough
economic analysis of the factors that influenced the early
growth of the dye industry has not been forthcoming.
This study concentrates on only one of the factors con-
cerned, so does not aim at completeness. By doing so,
however, it is possible to put some question marks to what
can be called the 'standard story’ of the early years of the
dye industry, and thus to contribute to a more carefully
balanced appraisal of the role of the chemists (or the ‘scien-
tific factor’) in the growth of the industry. This is important
because it offers the possibility of differentiating between
the actual roie of the chemists and the one they attributed to
themselves in their speeches and writings. This is not done
in the ‘standard story’, which is, in fact, the product of the
‘ideological’ activities of some important chemists, who
were eager to show thatthe glorious rise of the dye industry
was ‘one of the most brilliant chemical conquests of the
age' and that the ‘cui bono? (of pure scientific research)
could be assumed to be finally uttered’ [1| (emphases are
both mine).

The Standard Story

If one refers to encyclopaedias and to popular, or even
general, histories of science and technology for a survey of
the historical development of the synthetic dye industry,
one will seethatthereis not much variation in the story they
tell: the development of organic chemistry is its main
ingredient. Of course, there are more scholarly studies, like
those of Beer and Haber which take other factors, e.g. fash-
ion and dissatisfaction with natural dyes, into account also.
But their main emphasis is on pure chemistry and chemical
research. Altogether, it is with fair justification that one can
speak of the ‘standard story’ of the dye industry.

This story is given below in telegraphese, which makes it
perhaps a little ridiculous, but fuller accounts can easily be
found elsewhere. This short summary offers some typical
traits that will be dealt with in the rest of this article. This is
how the story goes.

fn 1825 Faraday discovered benzene. Aniline was found in coal
tar, an inconvenient by-product of the quickly growing gas
industry, by Runge in 1834. Runge also produced some coloured
substances from this tar. The most important contribution came
from Liebig’s student Hofmann who did important research on
aniline and detected benzene in coal tar in 1845. In the same year
he went from Germany to London and founded an important
research schocl there. He encouraged his pupil Mansfield in his
thorough investigation of the constitution of coal tar. Mansfield
showed that this tar was an economical source of benzole. Nine
years later, in 1856, Perkin, another of Hofmann's students,
discovered mauveine while trying to synthesise quinine. He
surmounted the big technical difficulties in the production and
application of this dye and set up, with his father's help, a small
factory near London. In December 1857 his Tyrian purple
entered the market but was not very much appreciated in Eng-
land. In France the colour was more successful and several
factories were set up (Perkin’s patent declared invalid in France).
The colour, called mauve in France, became so fashionable in
Paris that the attention of the English dyers was directed to it and
its introducticn in England secured. Other discoveries foliowed
rapidly, for example that of fuchsine by Verguin of Lyons. The
industry established itself also in Switzerland and later in Ger-
many. The International Exhibition of 1862 showed the glorious
achievements of this new industry to the entire world.

Distilling the role of chemists from this short account we
see that this is twofold.

in the first place chemists contributed to the supply side
of this new industry. They discovered the substances that
later proved to be the raw materials for aniline calours and
they developed processes for preparing them. They also
trained the chemists who would set up this new industry.
The standard story smartly connects Perkin ta the great
names of Hofmann and (indirectly) Liebig. (One of the sug-
gestions in such a presentation is that of the high scientific
level of this new industry.)

Secondly, chemists contributed directly to this new
industry by making ‘discoveries’ (who else could make
discoveries?). Sometimes this suggestion is more explicit,
e.g. when an author writes about ‘Professor Verguin’ [2] or
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when Beer writes: ‘... many chemists began to search
consciously for organic compounds endowed with colour,
with the result that several new dyes came to light within
the next few years ... [3].

Both aspects are worthy of evaluation in more detail,
especially from the economic point of view. What was the
actual situation of raw material supply when Perkin started
his industry and what was the contribution of chemistry to
the improvement in quality and the reduction of the cost of
substances like nitrobenzole and aniline? Historians have
only answered these questions with respect to Perkin’s
own industrial activities, without pointing to the impor-
tance of the rise of a benzole {for dry cleaning) and a nit-
robenzole (essence de mirbane) industry in the early 1850s.
Also, the second aspect — the direct contribution of the
chemists to discoveries — has still not been studied
thoroughly, because these chemists were never placed in
their proper social context. This makes an evaluation of the
motives of their research impaossible. If one generalises and
speaks of ‘chemists’, instead of ‘academic chemists’, ‘col-
ourists’, ‘industrial chemists’, etc., one falls into the hole
dug for the historian by some academic chemists, like Hof-
mann, in their struggle for recognition and power and in
their roles as protectors and constructors of the legitima-
tion for their discipline.

The questions raised above concern the standard picture
of the supply of chemicals, chemists and ideas in the birth
of the synthetic dye industry. In the following pages | will,
however, concentrate on the demand side of the new
industry: the market where the aniline dyes were sold. This
demand side is only indirectly formed by the public's
enthusiasm for the new shades of violet and crimson, but
mare immediately by the textile dyeing and printing indus-
tries. | will emphasise the structures already existing in
these two industries and their influence on the rapid suc-
cess of Perkin's new dye. in this approach the market is
regarded as more than a place where products are sold. Itis
also a medium by which, as an effect of competition, inno-
vations are communicated.

Although attention to the demand side is not new (e.g.
see Mellor and Cardwell [4] and Walsh et al. [5]}), the
approach of this paper is valuable because of its focus on
the direct economic environment of the rise of the new
industry. In my opinion the time scale used by Mellor and
Cardwell is much too long to be of much use in historical
explanation, and the demand indicator used by Walsh et al.
{number of yards of printed and dyed cotton) too mislead-
ing. By looking mainly at quantitative factors Waish et al.
forgot that without the special qualities of the new aniline
dyes the rise of this industry would probably not have taken
place at all {at that time at least).

THE DYEING AND PRINTING TRADES

General

For the new aniline dyes the textile industry formed by far
the most important (practically exclusive) market. This
market was of an extremely complicated character. This
will be seen if one realises that in addition to the distinction
between the three most important raw materials: cotton,
wool and silk, differences between types of fabrics (like
calico, gingham, mousseline, jaconet, etc.), complexities in
design, types of end use (clothes, carpets, furniture, etc.},
and luxury and mass markets must be taken into account.
This situation is further complicated by the fact that a cer-
tain colour {or even a special shade of that colour) on one
fabric could in very many cases be produced by several
different combinations of natural dyes and mordants. A
clear picture of the competition between the natural and the
aniline dyes, and of the influence of a possible ‘market pull’
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on the rise of these new dyes, is therefore difficult to obtain,
A few general remarks can, however, be made.

First there is the important difference between mass and
luxury products. The latter are much more receptive to
changes in fashion and less affected by high dye prices.
They are ideal products to experiment with new expensive,
but rather fugitive, dyes. Itis tempting to identify silk dyeing
with the production of items for the luxury market, and
cotton dyeing and printing with the mass production of
articles, but this is only a first approximation, as the calico
printing industry operated very definitely in both markets.
Wool dyeing is more difficult to locate. Some woolien arti-
cles were certainly subject to the trends of fashion, espe-
cially because of their use in winter clothes, but others had
to be of a more durable nature {e.g. army uniforms — a big
market).

Secondly, it is useful to note that there were different
kinds of industries associated with dyeing and printing.
Around 1830 one can distinguish between the merchantsin
natural dyes, chemical factories producing fine chemicals
like mordants, the dyehouses and the printing establish-
ments. All four groups were to be participants in the
emergence of the anitine industry in the years 185762,
but in the foregoing years one development had modified
the commercial structure of 1830: the production of
extracts and preparations from natural dyes. Towards the
1850s this trend grew more and more important. Garancine
was produced from madder on an ever-growing scale, from
indigo there was produced indigo suiphonate, several fac-
tories were set up to make extracts from dye woods, and
also madder, archil and safflower extracts were made. This
meant that chemistry became increasingly importantinthe
trade in natural dyes. It modified the character of the mer-
chant houses, several of which took up the manufacture of
extracts and preparations. Also, chemical manufacturers
entered this field, and to a lesser extent the dyehouses and
printworks themselves.

A last remark concerns the different structure of the dye-
ing and printing industries. Dyeworks were often very small
establishments, employing less than ten workers. The dye-
ing techniques mostly had retained all the characteristics of
a handicraft, secret recipes and practical experience. Of
course, bigger firms, with a more factory-like character,
existed also. Some dyeworks were very big, as those of
Guinon, Marnas et Bonnet, and Renard Fréres at Lyons and
of W Spindler in Berlin (it is reported that this last firm
employed 500 workers in 1867!). But, seen as a whole,
dyeing was still a handicraft in the 1830s, only just starting
the process of its industrialisation in the 1840s and 1850s
(see Table 1).

TABLE 1

Turkey Red Dyeworks in Elberfeld (6]

No. of Total No. Avge No. of workers
Year works of workers per works
1831 23 288 12.5
1840 16 253 15.8
1849 10 499 49.9
1858 7 571 81.6

Looking at Table 1 it must be realised that Turkey red
dyehouses were normally much bigger than those con-
cerned with silk and wool dyeing. Compared with dyeing,
calico printing was in 1840 already a fully industrialised
business {at least in Britain). Both in Great Britain and on
the Continent many establishments gave work to more
than 300 persons, while the average Lancashire factory



TABLE 2

Probable Size of European Calico Printing Capacity in 1840(3)[7]

Factories Annual production
(with more Cylinder (in pieces
Country than 20 tabies) Tables machines »x1000)
England and Scotland 280 15800 800 10000“”
France 80 3500 80 2400
Russia 30 4000 18 1500(‘1)
Bohemia 40 3400 50 1 400(8)
Prussia 40 2200 20 1100
Switzerland 36 3000 24 750m
Saxony 48 1680 7 480
Other countries 72(9) 4570 57 1 199(h}
Total 616 38150 1056 16809

(a)  Von Kurrer considers these to be minimum figures.

(b} The figures for England and Scotiand are largely incorrect. According to an inguiry into the state of the printing
industry in Lancashire and Scotland (which von Kurrer received after he had finished his book) the first three

columns must read:
Lancashire 93
Scotland 66

8129
5597

435
81

{these numbers also include the smaller factories {which were not many |8])), so the number of factories and of
cylinder machines is much too high. The annual production of pieces is, hawever, probably much too low; 16

million is more likely, according to Potter [9].

{c) Abcut 1 million from the Mulhouse area and 1 million from Rouen and surroundings.

(d} Prague and suburbs accounting for 800000.
(e} Mainiy from Berlin.

{f}  The most important town being Chemnitz.
{g) Von Kurrer's number; this must be 626.

{h}  Von Kurrer's number; this must be 18809.

employed well above 100 workers. The development of the
calico printing industry will be traced in more detail in the
next section. Besides calico, sitk and wool were also
printed, but to a much lesser extent. Of the total of exported
printed and dyed cotton goods about 75% were printed, so
that for cotton, printing is the more important to examine.

Calico Printing — Structure and Developments

The world cotton industry was largely dominated by Great
Britain. For Britain this branch of industry was one of the
most important, as Hobsbawm puts it: ‘No other industry
could comparein importance with cotton in (the} first phase
of British industrialisation.’

Cotton printing was, of course, irtimately connected with
the cotton industry as a whole. it wouid, however, be incor-
rect to assume that the regional distribution of the cotton
industry was the same as that of the cotton printing trade. In
fact, there was a considerable regional specialisation. Bri-
tain was far ahead of the Continent in mechanisation and
had a very strong position in cheap mass goods of all kinds:
yarns, woven calicoes and printed cotton. In Holland, for
instance, the labour costs in the 1830s were low enough to
prevent mechanisation. The finer qualities of calico could
not be woven by hand and had to be imported from Eng-
land. A royal decree {1839) that attached to financial sup-
port the condition that the prints had to be on cloth woven
in Holfand had serious consequences for Dutch catico print-
ing and Turkey red dyeing. Another striking example of this
regional specialisation is given by the practices of the Elber-
teld printworks of Gebr. Backmiiht, Schlieper and Hecker
(after 1853 Schlieper and Baum) who bought its yarn in
England and sentitby Hamburg and Berlin into Silesia to be
woven, and printed this afterwards in Elberfeld.

Normally, British competition could not be met. The most
important reason for a Continental printing industry exist-
ing at ail was the practice of creating high tariff walls to
protect the home market. For the German firms this was the
only market (in 1840 at least). There was only one way to
compete with the Lancashire prints on the world market
and that was by concentration on very fine products with

high-quality design and coloration. Such a strategy was

successfully chosen by the Alsatian firms and by some of

the firms in Bohemia and Russia. These qualitative differ-
ences have to be kept in mind if one tries to get a (quantita-
tive) picture of European calico printing.

To the best of my knowledge the only survey for the years
of concern here was made by von Kurrer in 1840. | have not
tried to construct a survey for a later year (say 1860),
because of the difficulties in finding sufficient data; von
Kurrer's results are presented with afew remarks in Table 2.

From Table 2 the extent to which Great Britain dominated
the world market for printed calico (there being no impor-
tant printing industry outside Europe) is immediately
apparent. Also, even if one takes the lower figure of 516 for
the total number of cylinder machines in Great Britain, it is
evident that the mechanisation of printing was much more
advanced in this country. France and Bohemia were second
and third in this respect.

Itis very interesting to follow the main trends in English
calico printing in the decades following 1840. In those years
two developments are most striking:

1. A fairly constant growth rate in the quantity of printed
goods, but a strong growth in the export of white and
plain cottans (see Table 3)

2. (Seemingly contradictory) a large increase in mechanisa-
tion of the printing process (see Table 4).

Especially this last trend, which resulted around 1870in a
total replacement of the blocking tables by printing
machines, induced Turnbull and Turnbull to speak of a
complete structural change of the printing trade [12].

So even in England, mechanical printing and handprint-
ing were, until the 1840s, cnly supplementing each other.
Onlty simple designs with a few colours were printed
mechanically. The more complicated parts of the design
were then printed afterwards by hand on the same piece.
The technical innovation of constructing six-, eight-, ten-
and even twelve-colour printing machines formed a very
important factor in the structurai change of the industry. [t
alsoforced the industry to solve the problem of printing the
finer colours mechanically. Before that time fine colours
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TABLE 3

Output of the British Calico Printing Industry 1796-1870 [3-11]

Printed Export of Export of
calico Pieces printed and dyed white and plain
Year pieces {x10%* exported {x10%)* cotton (yards x10% cotton (yards x10%)
1796 1
1821 7
1830 8.6 63 100 245
1840 16 358 433
18561 20 15.5 578 965
1857 27
1860 97 1805
1870 964 2294

*1 piece cofresponds to approx. 29 yards

TABLE 4

Number of Printing Tables (for Hand Printing) and Number
of Cylinder Machines in Lancashire 1840-51 [12]

Number Number of cylinder
Year of tables machines
1840 8129 435
1846 7297 549
1851 3939 604

were printed by hand. The chailenge of the new situation
was met by a very characteristic figure in the printing trade:
the colourist.

The Colourist

The leading position of some firms in the luxury goods
market was supported chiefly by the representatives of two
professions: the designer and the colourist. These two fig-
ures were the creators of the new developments and the
main channels through which all this ‘news’ flowed into the
firm.

The focus of the designer’'s world was, undoubtedly,
Paris. The main Mulhouse firms had their designers
stationed in this city for a large part of the year. There new
fashion was created. From Paris new designs spread over
the world, arriving, for Great Britain, first in London, the
British centre for luxury textiles. From London they found
their way to Lancashire. Colouristic information and new
chemical developments had a different pattern of com-
munication. The colourist had to be on the spot, in his
labaratory in the works. But he also had the ‘habit’ of chang-
ing his spot very often. Travelling from firm to firm was an
integral part of the colourist’s education, and this phase of
his career lasted about twenty years. Through these con-
tacts many of the leading firms in France, Bohemia, Russia
and Great Britain were closely connected.

Colourists {or textile chemists as they were called later)
seldom had a full university education, although some of
them like Camille Koechlin and Walter Crum followed the
lectures of prominent chemists. Most colourists went to
special schools like the Ecole de Chimie in Mulhouse (spe-
cially created in 1822 by the entrepreneurs of that town to
train colourists), to the technical schools for the textile trade
in Elberfeld, Milheim and Krefeld or to normal Gewerbes-
chulen, which sometimes had a special programme for
colourists (like the one Heinrich Caro had followed in Ber-
lin). In England, however, the Royal College of Chemistry in
London, chiefly supported by the medical profession and
the landowners, had hardly any importance in this respect.

After this initial education the life of travelling began.
Good colourists were very wel! paid, and by means of high
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salaries the leading firms attracted the best of them and
maintained their position. It is very remarkable that the
leading firms of 1840, like the Mulhouse firms of Dollfus,
Mieg et Cie; Fréres Koechlin, Steinbach, Koechlin et Cie*
and Gros, Roman, Qdier et Cie (in Wesserling); the Bohe-
mian firm of Leitenberger in Cosmanos; the Scottish firms
of Walter Crum and James Black and Co. near Glasgow and
the Lancashire printworks in Accrington (the Broad Oak
Printworks of Hargreaves, Dugdale and Co. (fater F W Graf-
ton) and the Oakenshaw Printworks} and Dinting Vale
(Edmund Potter) still dominated the trade in 1870. The
famous English firm of James Thomson in Clitheroe had,
however, to close its gates not long after 1840.

The differences in the salaries of coiourists between the
average firm and the leading ones are well illustrated by the
following figures. The salaries of chemists in universities
and other teaching positions offer an interesting compari-
son. The range of salaries of colourists paid by the average
firm in some German states and Bohemia was, in 1839;

Bavaria 1,000-1,800 gulden a year
Saxony 1,200-1,800 gulden a year
Bohemia 1,000-2,500 gulden a year
Prussia 1,500-2,800 gulden a year

In the same year Bunsen became a university professor
in Marburg for 650 thaler (=1,137 gulden}, this grew to
800 th (=1,400 gulden) in 1841 and to 1,200 th (=2,100
gulden) in 1849. So, in 1849, when he was already famous
throughout the chemical world, he earned less than the
best paid Prussian and Bohemian colourists.

The figure of 2,800 gulden corresponds to 5,880 francs,
and in France salaries for colourists were of the same order,
i.e. from 4,000 to 6,000 francs. The leading houses, how-
ever, paid much more {10,000-12,000 francs) and in the
firm of Dollfus, Mieg et Cie two scientifically trained colour-
ists were engaged for 12,000 francs each. This last figure is
equivalent to £480. Although the costs of living were much
higher in England than in France, the salary that was
offered to Lyon Playfair by the above mentioned James
Thomson, £400 climbing to £600 after a period of time, was
very good.

In the same period Faraday earned £200 at the Royal
Institution and the salary of a chemistry professor at Oxford
or Cambridge (not a highly esteemed position in those
years) was £100 [13].

The main centre of colouristic activity was France, and
especially Mulhouse. The majority of the improvements in
printing and dyeing (for the period 1840-60) came from that
country and in Mulhouse there lived the best colourists of
the world. After Liebig had met Camille Koechlin (during his
trip through Scotland in 1837) he wrote in a letter to his wife

*Before 1852: Blech, Steinbach et Mantz



about him: fer scheint) mir mehr chemische Kenntnisse zu
besitzen ... als alle englischen Fabrikanten zusam-
mengencmmen [14]. The French domination was aiso
quantitative. In 1860 the English colourist Charles O’Neill
wrote in the introduction to his excellent book Chemistry of
Calico Printing, Dyeing and Bleaching: ‘It may be safely
said, that for one person of an adequate chemical education
connected with dyeing and printing in England, there are
ten suchin France; hence their high position inthese arts as
regards to the finer styles and qualities.” [15). i is perhaps
typical for the position of colourists in the England of 1860,
that, although some of them were famous — like Thompson,
Crum, Mercer and Schunck — the word chemist was sys-
tematically preferred by O'Neill. It was only later that the
word colourist acquired 2 more familiar sound. In France
and Germany this situation was different. People like Caro
called themselves Koloristen.

A different aspect is, of course, the avoidance of the word
colourist by the chemists outside the textile sector (and
especially when they speak about the more famous rep-
resentatives of the profession). So, in a notice about
O’Neill's Dictionary of Dyeing and Calico Printing (1862) in
the Chemical News of 7 February 1863 the writer states
smartly: ‘The artist may design . . . but without the assis-
tance of the chemist {who, however, is not always aware
that he is a chemist) he can only loosely apply the roughest
and simplest colours’. The annexation of the bigger names
was mutual. When Halter, in his book Der Koforist, lists
some famous colourists of the past, he provides a list that
could easily have been produced by a chemist, lecturing
about the beneficial influence of chemistry on the textile
trade: Chevreul, Walter Crum, F F Runge, J-F Perscz, P A
Bolley, W H von Kurrer, P Schiitzenberger and Horace
Koechlin.

In fact, and this is crucial here, the colouristic and chemi-
cal spheres were closely connected. Not only as regards
content, but more importantly, because some of the per-
sons just named moved in both spheres. These persons
(like Chevreul, Persoz, Bolley and Schiitzenberger) were
teachers of the young colourists, and were professars at
institutions like the Conservatoire des Arts et des Métiers,
the Polytechnische Schule in Ziirich and the Ecole de
Chimie in Mulhouse. Very often they were the writers of
important treatises about the chemistry of dyeing and
calico printing. They were in close contact both with colour-
ists in the works and with the wider surroundings of
academic chemistry. In the early years of the synthetic dye
industry it was this group of people that made the innova-
tion of aniline dyes diffuse outside the narrow channels of
communication formed through immediate business con-
tacts.

THE 1850s — INNOVATION AND FASHION

From the end of the 1840s onwards many new dyes and
mordants were introduced in dyeing and calico printing. In
my view the fact that colourists started to be employed by
the dyers and calico printers formed a pre-condition to this.
Hence, the use of chemistry was institutionally connected
with this trade. In this respect calico printing was in
advance of dyeing (compare the previous remarks about
the size of works). In calico printing sometimes the colour-
ists were the entrepreneurs themselves (like Daniel
Koechiin-Schouck, Walter Crum and James Thompson),
but mostly they were employees.

There is much less evidence that there were chemists
employed in the dyeworks, but sometimes one of the own-
ers was a colourist himself, e.g. J A Marnas of the firm
Guinon, Marnas et Bonnet, silk dyers of Lyons. This dye-
house was undoubtly the most innovative silk dyeworks of
the 1850s. In 1847 it introduced picric acid for dyeing silk,

and produced it from the acid fraction of coal tar according
to the procedures discovered by Laurent. In the 1850s it
played a prominent role in the introduction of the Chinese
green Lo-Kao insilk dyeing; itinvented a way of preparing a
fast archil dye, French purple, and later it introduced a red
and a blue dye from phenol. Marnas was in close contact
with Professor F C Calvert of Manchester, who produced a
high-quality phencl for him, and with Professor Jean-
Frangois Persoz of Paris and his son Jules Persoz. The firm
also produced the dyes mentioned and can be considered
as a chemical factory as well. In a few cases (as with French
purple) it had a complete monopoly, keeping its processes
secret for some years and only patenting them after a suc-
cessful market introduction had occurred.

In calico printing one of the great inventions was the use
of albumen in 1847 by Dollfus, Mieg et Cie. This started the
so-called ‘pigment colours’ style, which made possible the
use of dyes for wool and silk on cotton by the process of
‘animalisation’. The resulting colours were not very fast but
new effects could be produced.

New effects and cost reduction were the most important
factors behind the boom in innovation during the 1850s,
and in most cases the economic factors behind the inven-
tions or behind the success of new dyes and methods can
be found in the literature of that time. Although the inven-
tion of aniline purple had not much to do with the situation
in the textile trade, it will be shown below that its commer-
cial success and the spread of its application fit very nicely
into the developmental pattern of the dyeing trade, which -
as Mellor and Cardwell have also shown — was already very
innovative,

To achieve cost reduction, innovations could be sought
directly, but for new effects this, understandably, was not
the case. It was, however, possible to draw from the reser-
voir of chemical knowledge. An example is the introduction
of murexide.

In 1855 murexide was introduced into the market, but the
substance had already been known to chemists for a long
time (since Scheele's discovery in 1776), and its formation
from uric acid had been investigated by Liebig and Wéhler
in 1838. |deas about its application in dyeing existed but
were not put into practice until the colourists Dr Sacc and
Jules-Albert Schlumberger from the Wesserling firm of
Gros, Roman, Odier et Cie first dyed wool a beautiful red in
1863. Schiumberger extracted the uric acid from boar
excrement, a not very abundant source. Sacc and Schlum-
berger presented their results to the Société Industrielle de
Mulhouse, and their paper together with a cammentary by
D Doilfus was printed in the Bulletin of the Société. For
dyers and printers the results were quite sensational as &
very fresh and brilliant colour was obtained.

Because of the problems with the supply of the raw mat-
erial no use was made of murexide until it was introduced
into the trade by the Paris firm of Depoully Fréres, which
had invented a means of using guano as a raw material for
the murexide preparation. After 1845 the price of guano
had become lower and fower because it was imported into
Europe in ever-growing quantities to be used as a fertiliser.
Also Depoully Fréres’ murexide from guano was initially
still very expensive. Because of the price and the relative
ease of application itwas only used in silk and wool dyeing.

This situation did not last very long. In August 1856
Charles Lauth of Strasbourg, a pupil of J-F Persoz, patented
the use of lead salts as mordants on cotton. The same year
the first murexide products were printed by Fréres Koechlin
of Muihouse (where Lauth may have worked). Depoully
Fréres ‘bought’ Lauth with his patent {or the patent with
Lauth) and offered him a position as manager in its works in
1857.
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Soon the other Mulhouse firms like Dollfus, Mieg et Cie
and Steinbach, Koechlin et Cie (where the ‘wandering col-
ourist’ J-A Schlumberger now worked) also took up the use
of murexide in calico printing. In the spring of 1857 murex-
ide was introduced in Bohemian prints by F Leitenberger of
Cosmanos. Other firms followed in the summer. In England
one of the most important murexide printers was Edmund
Potter and Co. of Dinting Vale printworks. Schlumberger,
wandering again, was in England, near Manchester, in the
summer of 1857 to introduce the use of murexide. Also
Lightfoot of the Broad Oak Printworks (Accrington) worked
on the application of this dye.

The Broad Qak Printworks, one of the higgest printworks
of Lancashire {and at that time the biggest of the factories
producing for the luxury market), was in very close contact
with Dollfus, Mieg et Cie of Mulhouse. Companies in
France, England, Saxony and Bohemia entered into the
production of murexide. In the winter of 18567/68 the
demand in Bohemia for this dye was tremendous. In 1859
the use of murexide had, however, passed its peak. It was
too fugitive to be of permanent value and especially its
complete decolorisation by sulphur dioxide (produced by
many gas lamps and chimneys) was one of its chief disad-
vantages in use. The final blow came when fuchsine was
introduced in 1858, producing practically the same shades
from red-violet to red and being more fast than its pre-
decessor.

Many authors, including Beer, think that murexide was
not important, but that is not correct. Its lifetime was short
but its use considerable. Moreover, it was the first dye used
on a large scale (the use of picric acid, still small then,
increased only during the 1860s), which was radically dif-
ferent from the traditional natural dyes. Synthetic proce-
dures instead of analytical {extraction} had to be used dur-
ing manufacture, and new methods of application had to be
worked out. In this respect murexide paved the way for the
aniline colours, which were seen as being in the same line
by contemporaries. A clear illustration is offered by the
waords of Charles O'Neill (1860): ‘In fact, the intelligent dyer
or printer can no longer afford to have his business con-
ducted inignorance of chemistry, for new colours are being
introduced entirely different from the otder supplies, and
requiring a different kind of knowledge on the part of using
them . .. Picric acid yellow, aniline purple and murexide
red are as much artificial preparations as a watch or asteam
engine, and as different in their origin from the colours of
logweod or indigo as the obsidian knife of an early Mexican
is from a polished steel blade.’ [15].

Besides this, it is interesting to note that the way aniline
purple was introduced in calico printing was very similar to
that of murexide; the same innovative firms took the lead.
However, the extreme importance of silk dyeing in the
introduction of aniline purple should be noted. For murex-
ide silk dyeing was not so important, because on silk it gave
a kind of red which was not much in demand.

French Purple and the Introduction of Perkin’s New Dye
From an economical peint of view, it is impossible to sepa-
rate the histories of aniline purple and pourpre Frangais,
although the two are chemically very different. In their
application these two colouring matters produced a practi-
cally identical shade (mauve!), and also their behaviourin
dyeing was so identical that both contemporaries like Boi-
ley and historians like Beer confused them and thought that
they were the same. Krieg mentions {in 1860} some analyti-
cal chemical methods to discriminate between them, evi-
dently because colouristic methods would not suffice.
The same confusion is also present in papers dealing
with market introduction of Perkin’s purple in England,
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which — as far as | know — are based on Morris’s study of
1956. In this study Perkin’s assertion that the French were
quicker in the adoption of his dye is combined with con-
temporary statements about a ‘mauve mania’ which drifted
from France to England &fter January 1858, Given that the
commercial introduction of Perkin’s dye fell in December
1857 and that the first mention of the dye in a Continental
journal was in June 1858, this seems very improbable. The
only means of communicating information on Perkin’s dye
could have been through commercial contacts. So when
considering the commercial history of the two dyes in more
detail it is necessary to realise that Morris and others con-
fuse the colour and the colouring matter, and that itis very
probable that Perkin‘s aniline purple was soon given the
name mauve because the colour mauve (in the form of
French purple) had become fashionable in England. The
fact that mauve was a French word and so could produce a
much stronger association with (Paris) fashion than names
like Perkin's purple or aniline purple was decisive here. To
my knowledge the name for the dye itself was never usedin
France! The name Tyrian purple—a much more fashionable
name than the two mentioned — was probably coined by
Perkin in analogy of the use of the names Tyrian and Roman
purple for murexide prints in England.

The commercial success of French purple and of the first
aniline dye must be seen against the background of a fash-
ion for brilliant and lively colours in general, and violet
colours especially, which dominated the clothing of the
1850s. Of course, this situation itself would require an
explanation, but to me it is evident that the retation bet-
ween specific fashions and general social trends can only
be regarded as being very complicated. Citing one source
alone will show that factors of a completely different order
have been put forward as explanations [16]: '1850. A gen-
eral levelling of the classes took place. .. but the novel
social conditions, if they tended to make rank less impor-
tant, made wealth more so, and, therefore, gave added
impetus to the competition of elegance” and: ‘The dominat-
ing influence in European fashion was, since her marriage
in November 1853, the Empress Eugénie.’

To the same Empress Eugénie, the wife of Louis
Napoléon, a writer in Punch of June 1869 attributed the
success of the new mauve colour. But mauve was only one
special shade of violet, and violet colours had already been
sought after for some time.

Before the discovery of the French and aniline purples,
shades varying between red-violet and blue-violet could be
produced in a number of ways. On wool and silk they were
mostly produced by the combined use of a red and a blue
colouring matter. So, on silk indigo or indigo carmine
{indigo sulphonate) was used in combination with
cochineal or archil. On wool (the cheaper) logwood was
frequently combined with indiga carmine. Shades of violet
on cotton were produced using madder. About this madder
purple or lilac Chartes O'Neill writes: ‘This is probably the
most important colour produced by the art of calico print-
ing’ [17]. The firm where O’Neill had been employed —
Thomas Hoyle and Sons — was the leading producer of
these madder styles.

On silk — and to a lesser extent on wool — there was one
colour in use which could produce violet shades directly:
archil. The colours produced were very soft and beautiful
but faded almost visibly in sunlight. The use of archil was,
therefore, limited and it was mostly employed to ‘top’ a
violet colour produced from a mixture of red and blue. With
the increased demand for violet (e.g. the Dahlia fashion in
1850/51) these disadvantages of the archil dye became
more and more serious. Already at the end of the 1840s
valuable research on archil had been done by Dr John



TABLE 5

French Patents on Aniline Dyes before Ver

guin’s well-known Fuchsine Patent of 8 April

1859 [23)
Date No. Patentee Additions
2 February 1858 32297 E Verguin 30 March 1858; 2 February 1859
8 April 1858 36140 W H Perkin
6 August 1858 37638 Tabourin and Franc 20 September 1858; 1 March 1859
1 December 1858 38939 Roguencourt
2 April 1859 40437 Monnet and Dury

Stenhouse and there were several patents taken out in
France, e.g. by Lefranc-Frézon, but no important commer-
cial success was obtained: the archil of the trade was still
very fugitive.

This situation changed dramatically when in 1856 (or
1857) the above mentioned J A Marnas of Lyons invented a
new process for treating lichens so that a fast archil prep-
aration could be made. This preparation was released onto
the market in 1857 under the name of pourpre Frangais.
Commenting on this discovery and comparing it with that
of Perkin, F Crace Calvert stated in 1862 [18]: ‘It is a curious
coincidence that after many years of anxious search, two
purples from widely different sources should have been
first discovered in the same year (1856) in different coun-
tries.’

The shades produced with the French purple were very
beautiful and the colouring matter quickly became a great
success. Although in the beginning the price was high
{200 Fr/kg), this did not prevent a big demand in the luxury
trade of silk dyeing. Already on 14 May 1857 John Pullar
encourages Perkin in a letter to continue the efforts with his
dye because there had set in ‘a rage’ for this violet colour
among the ladies.

With the addition of a weak acid (e.g. oxalic acid) French
purple gave the mauve colour and this was the first mauve
ever put on the market. This special shade was much in
demand, and on 2 January 1858 a correspondent of The
lllustrated London News reports: ‘the couleur mauve . . .
which has for some time past been an especial favourite
with the ladies of Paris is now intraduced in velvet’ [19].

For the firm of Guinon, Marnas et Bonnet these were
golden times. The production process was rather compli-
cated and it successfully kept its process secret for the first
two years. By this time the demand had become so great
that it was increasingly difficult to keep all the technical
details secret so it patented the process in France (31 March
1858), in Great Britain (by its agent Spence, 1 May and 9
August 1858), in Belgiurm and in Saxony. Although from the
patents the main principles of the extraction process
became known, they were vague enough to prevent suc-
cessful copying by competitors. The firm had a virtual
monopoly, and according to Gilonne (1951) {who is, how-
ever, not a very reliable source) it made a profit of 800,000
francs in 1858 on this product alone [20].

This situation naturally induced others to enter the mar-
ket. From the mament that Guinon, Marnas et Bonnet had
sent its new dye to the market the other important Lyons
silk dyers tried to find another viclet colouring matter which
could compete with French purple. According to the
sources this must have been a neck-and-neck race to be the
first to achieve the breakthrough. Several chemists were
engaged by the Lyons dyehouses to embark on this search
for new colouring matters. Although it seems reasonable
that most of these chemists just tried to analyse Guinon's
French purple in the hope of finding its production process,
some chemists also investigated coal tar products and
aniline, One explanation for this is the fact that several

chemists from Lyons were familiar with the production of
picric acid from phenol, which was carried out in several
firms like that of Guinon, Marnas et Bonnet and that of
Louis Raffard et Cie {the old firm of Verguin), and so prob-
ably also knew the work of Runge on kyanol (aniline). If this
explanation is correct it is possible to agree with Mellor and
Cardwell: ‘From the point of view of technical history we
may regretfully conclude that if Perkin had not been born it
might not have been necessary to have invented him.’ [21].

But for those who feel uneasy with this, there is an alter-
native explanation. This is that the Lyons silk dyers, in one
way or ancother, heard about the new dye invented by Per-
kin. Drohojowska (in 1882) suggested a kind of combination
of these arguments when he writes:

‘Sur les entrefaites, MM Renard freres, que n’avait jamais aban-
donné la conviction que 'objet de leurs recherches devait se
trouver dans I'aniline, appirent par un de leurs correspondants
d’Allemagne, qu’une découverte importante, dans le méme
ordre d'idées, venant d'étre faite en Angleterre: un violet tiré de
Faniline existait; il était di & un chimiste de Londres, nommé
Perkin.. . [22].*

This seems to be very strange pattern of communication,
but it could well be the case if one realises that the impor-
tant Berlin silk dyehouse of W Spindler had close contacts
with both Pullar's of Perth and Renard Fréres of Lyons.
According to the same source {Drohojowska), Francisque
Renard decided to join forces within the cercle des tein-
turiers {perhaps to stand stronger against the powerful
Guinon, Marnas et Bonnet) and this organisation sent a
delegation to London in January 1868 to study Perkin’s
patent and to make contact with him. The information from
the patent was not sufficient and in the beginning Renard
Fréres had big problems in producing the desired colouring
matter. Therefore, according to Drohojowska, in 1858 many
Lyons chemists were engaged in research on aniline. This
can also be shown from more direct sources such as French
patents {Table 5).

So Perkin was much too Jate with his French patent and it
was declared void accordingly. This was not the case for the
other patents because in some of these the purification
process, rather than Perkin's oxidation of aniline, was
patented. So several Lyons dyehouses started the produc-
tion of the new aniline dye, the most successful one being
Monnet et Dury with its dye called Harmaline. Franc traded
his product under the name of Indisine and one of the
earliest aniline dye producers outside Lyons, Depoully
Fréres, joined the market with Anileine (after April 1858
Franc merged with a part of the firm of Renard Fréres to
form the chemical company Renard Fréres et Franc: the
house Renard Fréres continued with dyeing under the oid
name).

*In the meantime, Renard Fréres, who had never abandoned the conviction
that the object of their research was to be found in aniline, learned from one
of their German correspondents that an important discovery, aiong the
same lines, had just been made in England: a violet derived from aniline was
available, thanks to a London chemist called Perkin . . ./
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These firms taken together produced a strong competi-
tion to the French purple of Guinon, Marnas et Bonnet,
which in the meantime had launched its dye on the British
market as well.

At first, both French purple and aniline purpie were used
on silk exclusively. On wool the difference with the tradi-
tional violets was insufficient to justify the high costs. In the
case of cotton technical problems also had to be solved
because of the low substantivity of the new violets to this
fibre. As for murexide the first firms to use these new dyes
on catton prints were the large innovative printworks of
Mulhouse.

In the late autumn of 1858 aniline violet was introduced
on cotton by Steinbach, Koechlin et Cie, by Fréres Koechlin
and by Dallfus, Mieg et Cie. These firms got their colouring
matter from Monnet et Dury of Lyons and from German
firms (or merchants) in Krefeld and Stuttgart. On 1 January
1859, a contract was signed between Rudolph Knosp of
Stuttgart and Perkin and Sons of King David Fort,
Middlesex, in which Knosp obtained the exclusive rights to
sell 'Tyrian purple’ in Prussia, Austria, Switzerland, France,
Belgium and Holland. This gives an indication that, before
the invention of aniline red by Verguin and the extensive
application of aniline purple in calico printing, the aniline
dye industry already had an international character.

French purple was used on cotton only a few weeks
afterwards. It was introduced in calico printing by Stein-
bach, Koechiin et Cie in January 1859 who deposited a p//
cacheté on 4 February 1859 at the Société Industrielle de
Mulhouse to secure the rights on this invention.

in the British patent of Walter Crum (28 May 1859) French
purple was also mentioned. It was fixed on cotton, like
aniline purple, with casein. These ‘market pull’ inventions
made, both colours could be introduced into the trade and
in the spring of 1859 they ‘astonished the world by their
beauty, fastness and brilliancy’ [24). Aniline violet was
printed by James Black and Co. of Glasgow (where the
young Horace Koechlin of Mulhouse worked at that time,
like his father had done 22 years before) and French purple
by Walter Crum and Co., Dalglish and Co., Boyd and Hamel,
Inglis and Wakefield, Heys, etc. Although French purple
was not very fast on cotton (neither was aniline violet) and
although its price was high it remained en vogue for some
time and, as shown above, was used by several printers.

The year 1859 was the high point in the application of
French purple, but it was also the start of its decline. Price
competition with the new aniline dye could not be met.
Although the prices of these twao dyes cannot be compared
directly because of the difference in tinctorial power (which
is unknown) the following figures are clear enough to show
the trends. In the early years of the aniline dye industry the
price of aniline violet (en péte) was fairly constant. Depoully
Fréres sold its violet en pate for 60 Fr/kg in 1859 {this is
exceptional, aniline purple was then mostly sold as a solu-
tion in wood spirit or water). In the spring of 1861 the aniline
purples ({Anileine, Harmaline, Indisine) still cost
75-90 Fr/kg on the Paris market, while the price of French
purple had already been halved since its introduction in
1857 (spring 1861: 80 Fr/kg for ‘normal’ French purple and
120 Fr/kg for a ‘pure’ variety, ¢.f. 1857: 200 Fr/kg and 1859:
150 Fr/kg). Not much later {about May/June 1861) the price
of anitine violet started to fall so that by 1 January 1862 the
Paris prices were 40-50 Fr/kg.

Besides the effects of strong competition these decreas-
ing prices reflect the falling prices of the raw material and
the increased technical control exercised over the produc-
tion processes (this is supported by the fact that an
economic crisis in the industry occurred much later (about
1864)). The same cost reduction could not be realised in the
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Imore complicated?) production process for French purple,
and at the time of the International Exhibition {summer
1862) it had practically disappeared from the market. Or, as
Playfair stated in 1862: ‘the same shade. . . (mauve) is now
made from coal tar instead of archil, on account of its being
much more easily prepared and being cheaper’ [25].

CONCLUSIONS

In this paper | have shown that:

1. The early success of Perkin’s colour lay indeed — as the
‘standard story’ tells us — in France, but that this had
everything to do with a previous innovation in the field
of natural dyes: the invention of French purple.

2. It is misleading to state that ‘chemists began to search
consciously for organic compounds endowed with col-
cur’ without pointing to the institutionalisation of
chemistry within the dyeing and printing trades.
Although some German firms like Hoechst and Kalle
serve as examples of the founding activity of the
(academic) chemists, these are exceptions rather than
the rule. For the period untit 1860, 1 think, it can be
maintained that, with the exception of Perkin and Sons,
all the firms that started dye production were connected
1o the application of these dyes in dyeing and printing.
For the aniline violet period the domain is even more
restricted: all the firms involved had something to do
with ‘violet’. So that earliest producers were the previ-
ously mentioned dyehouses or indigo carmine man-
ufacturers, like Knosp. The reason for this situation is
that the market itself acted as a medium of communica-
tion.

3. The big success of Perkin's purple resulted fromits rapid
application by dyers and (later} by printers. This intro-
duction was made possible by the activity of chemists
and colourists who were already associated with these
trades. Although, in the English literature, Perkin is
deservedly praised for his efforts in the fields of chemi-
cal technology and textile chemistry, it is important to
realise that at the same moment there were people in
Lyons, Mulhouse, Glasgow, Krefeld, Berlin, Stuttgart,
etc. who could do the same job and who were closely
connected with dyeing and printing. An education atthe
Royal College of Chemistry under the famous chemist
Hofmann, however importantthis may seem, appearsto
me to have been no prerequisite for a successful career
in the early dye industry. It was with this in mind that |
have tried to expose some details of the history, hitherto
rather misunderstood, of the profession of the colourist.
Despite his big achievements, for Perkin the way was
well prepared.

REFERENCES
. Hofmann, Chemical News, 9 (1864) 106.
. Beer, ‘The Emergence of the German Dye Industry’, (Urbana, 1959) 26.
. Beer, ‘The Emergence of the German Dye Industry’, {Urbana, 1969) 25,
. Mellor and Cardwell, British J. History of Science, 1 (1863} 265.
. Walsh et al., ‘Trends in Invention and Innovation in the Chemical Indus-
try’, (Brighton: Science Policy Research Unit, July 1978).
8. Hoth, ‘Die Industrialisierung einer Rheinische Gewerbestadt — Darges-
tellt am Beispiel Wuppertal', (Koin, 1975) 170, 186.
7. Von Kurrer, ‘Geschichte der Zeudruckerei’, (Nirnberg, 1840).
8. 'A History of the Calico Printing Industry of Great Britain’, Ed. Turnbull
and Turnbull, (Altrincham, 1951) 423.
9. ‘A History of the Calico Printing Industry of Great Britain’, Ed. Turnbull
and Turnbull, {Altrincham, 1951) 81.
10. ‘A History of the Calico Printing Industry of Great Britain’, Ed. Turnbull
and Turnbull, (Altrincham, 1951) 431.
11. Calvert, J. Society of Arts, {7 Feb 1862) 179.
12. *A History of the Calico Printing Industry of Great Britain’, Ed. Turnbull
and Turnbuil, (Altrincham, 1951) 83.
13. ‘Science and the Rise of Technology since 1800, Ed. Russell and Good-
man, {Milton Keynes: Open University, 1972).
14. Volhard, "Justus von Liebig’, (Leipzig, 1909) 140.

G BwN =




15.
16.

17.
18.
19.
20.

G’Neill, ‘Chemistry of Calico Printing’, {London, 1860) Introduction.
Brooke and Laver, ‘English Costume of the Nineteenth Century’, (Lon-
don, 1964} 48.

O’Neill, ‘A Dictionary of Calico Printing and Dyeing’, (London, 1862) 145,
Calvert, J. Society of Arts, (7 Feb 1862) 169.

The lltustrated London News, 32 (2 Jan 1858} 18,

Gilonne, Bulletin des Soies et Soieries, (28 Feb 1951) 27; (31 Mar 1951)
21.

21,
22.
23,

24,
25.

Metlor and Cardwell, British J. History of Science, 1 (1963) 279.
Drohojowska, ‘Les Grandes industries de la France’, (Paris, 1882) 214,
Brevets d'invention, 65 (1869) 323; 66 {1869) 398; 68 {(1869) 315; 69
{1870} 370.

Calvert, J. Society of Arts, (7 Feb 1862) 178.

Playfair, Chemical News, 8 (1862} 9.



