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Colour makers and consumers: Heinrich Caro’s

British network
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Sidney M Edelstein Center for the History and Philosophy of Science, Technology and Medicine,
The Hebrew University of Jerusalem, Givat Ram Campus, Jerusalem 91 904, Israel

Heinrich Caro was one of the outstanding colourists of the 19th century; from 1868 to the end of the
1880s he directed the main technical developments at the BASF company. Previously he had
worked in Manchester for Roberts, Dale & Co., where he introduced synthetic dyestufts and became
clasely involved in process management, sales and service. This wide-ranging experience and his
close contact with British manufacturers of intermediates and colorants, as well as with customers,
especially the printers of Lancashire, proved invaluable after Caro returned to Germany in 1866.
Caro’s experience in Great Britain was influential in placing BASF at the forefront of the German

dyestuff manufacturing industry.

INTRODUCTION

The development of the synthetic dyestuff industry has
been the subject of considerable scholarship among his-
torians of science and technology, partly because few
other human pursuits have contributed so much, visu-
ally and persistently, to modern technological culture.
The major historical studies date from the late 1950s [1],
but the first comprehensive history was published ex-
actly one hundred years ago by one of the principal
leadersin therise of the coal tar dyestuffindustry, Heinrich
Caro (1834-1910) [2].

To write his history, Caro gained aconsiderable amount
of first-hand information from other participants, includ-
ing William Henry Perkin of London, discoverer of
mauveine, Ivan Levinstein of Manchester, and Charles
Lauth, the French expert in natural and semi-synthetic
dyes, who made the aniline black process suitable for
roller printing. Much of this source material survives, as
do Caro’s notebooks and commercial correspondence
retained from the time that he worked in Miilheimin the
Ruhr valley as a colourist during the late 1850s, [3] in
Manchester for Roberts, Dale & Co. (from 1859 to 1866)
[4], and in Ludwigshafen for the Badische Anilin und
Soda Fabrik (BASF) from 1868.

Although these items, gathered together in the Caro
Nachlass at the Deutsches Museum, Munich, have been
consulted for accounts of the Milheim and BASF peri-
ods, the intervening years, when Caro worked in Man-
chester, have escaped attention. This is remarkable
considering the paucity of early documentation relating
to the origins of the coal tar dyestuff industry. The Brad-
ford archives of the Society of Dyers and Colourists, for
example, are an important depository of 19th century
British dyers” and printers’ pattern bocks and published
manuals, but there is precious little on the early years of
synthetic dyestuffs. In addition, although many impor-
tant historical articles have appeared in the Society’s
Journal over the past century, the primary material, even
for some of the more recent contributions, is sometimes

no longer available, or at least difficult to track down.

It is for this reason that the Caro Nachlass holds such
tremendous importance. Indeed, it is probably the only
substantial surviving archival source on the first decades
of the British dyestuff industry, especially as no more
than a handful of letters by William Perkin are known to
exist [5]. This article highlights the unique documents
from the Caro papers thatemphasise the role of colourists,
merchants and consumers in the introduction of coal tar
dyestuffsin the 1860s, the significance of British chemical
manufacturers and tar distillers to the German dye in-
dustry, and the trials and tribulations of the British alizarin
industry after it had passed out of Perkin’s hands. For the
earlier period, from 1860 to 1870, this reinforces the
perspective on the origins of the dye industry advanced
by Homburg in this Journal almost a decade ago [6].

HEINRICH CARO IN MANCHESTER
Heinrich Caro entered the employment of Roberts, Dale
& Co. at Cornbrook, Manchester, late in 1859. In that year
Perkin’s mauve (mauveine) became the colour of fashion
and was joined by the second aniline dyestuff, aniline red
(fuchsine in France, magenta or roseine in Britain). Caro’s
prior experience as a colourist was put to good use, and
he worked on natural dyes as well as experimenting with
reactions on aniline.

The partnership of Roberts, Dale & Co. had been
formed in 1853, and was engaged in the production of
dyewood extracts, British gums, wood spirits and textile
trade products for dyers and the expanding calico print-
ing industry of Lancashire. John Dale had introduced a
successful method of fixing lakes from natural dyes for
calico printing using albumen. Picric acid made from coal
tar phenol was also produced, probably well before 1860,
by which year Roberts, Dale & Co. was well known for its
caustic alkali {(caustic detergent). In the same year Caro
developed a process for mauve, which was in large-scale
use by 1862, and from the residue an aniline black was
extracted.
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Although Caro and the partners in Roberts, Dale & Co.
were principally entrepreneurs and technologists, they
were, around 1860-63, quick to recognise contributions
from academic chemists. Carl Schorlemmer at Man-
chester’s Owens College was the principal consultant for
many years, and contributed to knowledge about aniline
dyes. Contacts with other chemists led to improvements
in many dyewares, especially oxalic acid, an important
product of Roberts, Dale & Co, and “used extensively in
calico-printing, woollen dyeing, woollen printing, and
silk dyeing with wood colours.” Oxalic acid was made
from sawdust, and from around 1861 the yield was in-
creased by the use of a mixture of caustic soda and
potash. This improvement probably arose {from an 1829
suggestion of Gay Lussac. The reputation of Roberts,
Dale & Co. was such that at the time of the September
1861 Manchester meeting of the British Association for
the Advancement of Science, Bunsen, Kirchhoff and
Henry Roscoe (head of Owens College) made a special
visit to the newly opened Warrington factory [7]. Roscoe
was also a joint author, with Edward Schunck and
R Angus Smith, of a comprehensive report on the local
chemical industry [8].

Roberts, Dale & Co. produced nine tons of oxalic acid
each week and, according to August Wilhelm Hofmann,
‘Their plantis extensive and costly, and bears evidence of
an uncommon spirit of enterprise on the part of the
proprietors’ [9]. Hofmann was so impressed with the
flow chart for the oxalicacid process displayed by Roberts,
Dale & Co. at the 1862 London International Exhibition
that he later acquired it for his collection of teaching
resources at the Royal College of Chemistry in London
[10]. By this time, Hofmann was the chemical consultant
for Edward Chambers Nicholson, a partner in the south
London dye-making partnership of Simpson, Maule &
Nicholson, the leading rival of Roberts, Dale & Co.

InManchester, Heinrich Caro was not only engaged in
research and development for new processes of making
and applyingall types of dyestuffs, but also in testing and
analysing the products. This latter activity was part of his
more wide-ranging involvement in sales and marketing,
which included the acquisition of details about competi-
tors’ products, especially those made by Simpson, Maule
& Nicholson (Table 1). Caro was particularly successfulin
his efforts aimed at encouraging dyers and printers to
introduce aniline colours. William Perkin also spent con-
siderable time working with his customers, but, unlike
Caro, left very little information about his activities. Also
unlike Caro, he did not have several years of prior ex-
perience as a colourist {(which actually made Perkin’s
achievement all the more remarkable).

Caro’s main clients were the printers and dyers in
Lancashire, and the dyers in south-west Scotland. Close
to Manchester were Edmund Potter & Co. of Dinting
Valeand S Schwabe & Co. of Rhodes, Middleton. Schwabe
was established in 1788, and became one of the iargest
printworks in the world, specialising in madder colours.
Roberts, Dale & Co.’smauve paste was printed at Schwabe
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in 1862 using the new tannin-based aniline dye mordant
of Nathaniel Lloyd and John Dale, which had been
displayed before delegates at the 1861 British Association
meeting. In 1862 mauve paste and aniline black were
printed at the Potter works, where one year later blue
mauve (mauve with acrolein) and the inorganic colorant
vert guignet were also employed. Close to Cornbrook was
Thomas Hoyle's Mayfield Works and at Ordsall, Salford,
in the Irwell Valley, could be found J & ] Worrall, dyer of
cord and pile fabrics. Another Salford dyer was Isaac
Bury of the Adelphi Dyeworks. Caro dealt directly with
these firms, as well as with ] Caldewood of Rochdale. His
reputation and wide experience led to his appearance as
technical consultant in disputes. For example, in 1864 he
was an expert witness in the Liverpool courts in a trial
concerning the action of silicate of soda on cotton fibres.

The Scottish trade was handled mainly though the
Glasgow merchant James Laing & Co., which dealt with
dyers and printers, and was offering Continental coal tar
dyes from at least 1862, when it displayed what were
probably French-made grey-blue, blue and yellow syn-
thetic dyes at the International Exhibition. In February
1864 this agency sent Caro a detailed list showing the
type of products used by dyers in south-west Scotland.
Next to the name of two firms was the comment: “You

Table 1 Products of Simpson, Maule & Nicholson, London,
Jan 1864

Dyestuff Price (shillings and pence)

Red
Roseine

Roseine No. 1 best quality
Roseine No. 2, second quality
Roseine, concentrated printers
Roseine, crystais

Biue
No. 1 double strength
Ne. 2 double strength
Humboldt blue double strength
New opal crystals

for light shades

for dark shades

Violet

Hofmann’s violet

Hofmann’s violet concentrated
Hofmann’s violet crystals
Violet No. 1

Viclet No. 2

Regina purple

Regina purple, concentrated
Regina purple crystals

Yeliow

Phasphine
Phosphine, crystals
Soline

12/6 per gallon
12/6 per gallon
15/~ per b

5/— per oz

30/~ per gallon
30/- per gallen
32/~ per galien

13/— per oz
11/— per oz

32/- per gallon
32/-per lb
17/— per oz
30/— per gallon
30/~ per gallon
35/— per gallon
35/ per ib
35/— per oz

22/ per gailon
5/— per oz

Source Price list, Simpson, Maule & Nicholson, which gives as Northern
agent Edward Brooke & Co., 22 Lower King Street, Manchester, and 146
West George Street, Glasgow. Caro Nachiess special collection,
Deutsches Museum, Munich.



know what they use’. This suggests that these consumers
were buyers of William Perkin’'s mauve, especially as
James Black & Co., the first major user of Perkin’s pro-
duct, was one of them.

Colin Campbell was Caro’s main contact at Laings.
Campbell passed on problems from his customers for
Caro’sattention. Thusin February 1865 there was aquery
about ‘your yellow paste’, perhaps one of the first two
azo dyestuffs (although they were not known as such}, or
the naphthalene colour Manchester yellow produced by
Roberts, Dale & Co. from the end of 1864: ‘It runs or
springs at the edges, when steaming. What thickening
agent would you advise [11]?". Despite apparent difficul-
ties during trials with this colour there was a request for
afurthersupply: ‘please to forward 2 lbs of the Powdered
Yellow as soon as possible.” The Springfield Works of TP
Miller at Dalmarnock also tried out Caro’s colours as soon
as they became available.

Yorkshire dyers and printers was included in the sales
ledgers of Roberts, Dale & Co. Charles Schubert of Hali-
fax wrote to Caro in October 1865, advising that he had
just entered new premises and was interested in pur-
chasing a widerange of dyes and dyers’ chemicals. These
include ros(e)ine (magenta), mauve, Humboldt blue,
logwoods, fustic, and indigo {by this time mauve was in
less demand as a result of the introduction of Hofmann's
violets by Simpson, Maule & Nicholson). Caro had
acquired a proofing machine for testing new colours and
mordants used in printing, and this attracted consider-
able interest among colourists. Schubert enquired:

Mr Louis Longbottom our colour mixer informed
me that you have a very neat contrivance for steaming
small quantities of colours for trials. 1 shall be very
happyif you can tell me where I could get a similar one
in order to steam the trials for colours before printing.
(12]

Another consumer in Halifax was Edward Crossley at
Dean Clough Mills, who had been the first customer for
Dan Dawson’s magenta, made in Huddersfield. Early in
June 1864, Crossley conveyed his latest difficulties to
Caro:

We have made up a colour with the Ruby and
printed a number of hanks with it but find that after
the yarn is steamed and washed the colouring matter
of the Ruby bleeds from the yarn and stains the whites
and light colours especially when they lay one above
the other (as is almost invariably the case) and also
when the hanks are whizzed and thus brought into
close contact. If you can suggest any firmer method of
fixing the colour we shall be glad. [13]

Crossley’s letter of 23 February 1865 is further confirma-
tion that customer service in clients’ premises was crucial
to the introduction and adoption of aniline dyes, and
exposes a strong interest in the scientific approach to
dyeing ("When you were over making those experiments

on dyeing I think you said you knew someone in Man-
chester who had a copy of Chevreul’s work on the
Chemistry of Dyeing or would be able to getone.Ishould
be very glad to know if this is true and if you could by any
possibility get me a copy either to purchase orlend.”) {14].

SELLING GERMAN-MADE COLOURS
Caroleft Roberts, Dale & Co. at the end of 1866. For a time
he worked as a consultant in Heidelberg and then joined
BASF in October 1868. There he further developed the
colours he had invented in Britain, especially the
indulines, and found a viable route to synthetic alizarin
in May 1869, working with Car]l Graebe and Carl
Liebermann (and at the same time as William Perkin).
The former British clients, who had been so impressed
with Caro’s efforts, eagerly welcomed his new products,
like the benzidine derivative Palatine orange, and syn-
thetic alizarin, both made available in 1869.

Edward Crossley experimented with these colours,
reporting;:

I have tried the Brown (Palatine orange) and find
itdyes a good colour about the strength you name and
if the price is reasonable I think it would be useful.

We don’t succeed with the alizarine. It does not
seem to work on at all. It will dye on cotton but soon
washes off. You will [ have no doubt be trying it for
yourself on wool. I think I understand you to say that
it is already used in printing cotton goods. Perhaps
they have some special method of working it. [15]

There was also considerable interest in Glasgow, where
James Laing & Co. was anxious to try the colours and
extend its business as agent for BASF: ‘Please to give us
the lowest price for your Palatine Oranges delivered here
free as we require this in testing it against other colours.
We have just sent some to different parties.” The note at
the end of this letter carried far greater implications, for
it foreshadowed the assault on the main area of madder
consumption, the Vale of Leven [16]:

If you send us a few samples of artificial alizarine
we could get it tried by the Turkey Red dyers on the
Leven who stand highest for colours in this Country;
also by the Dalmonach or Dalglish Falconer & Co. for
Calico printing. [17]

In a second communication, Campbell provides addi-
tionalinformation about how the new products are being
accepted by the market:

I beg to enclose... a swatch of your orange. Our
friends think it can be sold cheap... shade of the en-
closed is almost the same as they get from Flavine and
Cochineal both of which are low priced at present. 1
also enclose another swatch done with your orange
and cochineal. It's not a bad scarlet but a little flat in
shadeand tint. You better forward a few pounds of the
orange with your lowest price and then we can test the
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value of it against other colours of the same shade.

We find Perkins has been offering his alizarine to
Turkey Red dyers also. Shades of same but they seem
too yellow. And the price he is asking is much higher
than garancine... a much more expensive colour even
though the Tint was correct.

We wrote your house offering our services should
they wish an agent here. [18]

ANTHRACENE FOR ALIZARIN

The synthesis of artificial alizarin, the dyestuff that would
transform the nature of colour making and science-based
industry, relied on plentiful supplies of anthracene, the
second coal tar hydrocarbon required in large-scale dye
manufacture. A good source was the network of British
coal tar distilleries, and Caro was well placed to make
enquiries, through his British friends and Germans work-
ing in Britain, and visits to London to negotiate the
alizarin market with William Perkin.

British tar distilleries were sophisticated, there were
several varieties of coal available in abundance, and the
output of coal tar oils was substantial. Anthracene, how-
ever, was present only in small amounts, and there had
been little prior demand forits isolation from pitch. From
the factory of William Jones in Middlesbrough, Charles
Claus provided details of coal tar hydrocarbon extraction
processes, and surveyed sources of supply such as Bethel
of West Bromwich, Read Holliday’s Wakefield plant, and
the Saltburn Gasworks [19]. On 11 November 1869 Caro
wrote to Ronalds of the James Bonnington Chemical Co.
{(Bonnington Chemical Works), Edinburgh, regarding
supplies of anthracene. The first outcome of experiments
were uncertain. Ronalds explained:

Since your visit we have been busily engaged in
experimenting upon all the various fractions of oil
obtained from the distillation of our Tar... but we
regret to say at this time we have not succeeded in
obtaining any result that leads us to expect the pres-
ence of anthracene in such quantity as would make it
worthwhile toextract... stillundertaking experiments...
If you want samples of oil we shall be pleased to send.
[20]

The supply of anthracene from coal tar pitch was one of
the main technical problems that had to be overcome
before artificial alizarin could be made competitive. It
took many months until the Perkin brothers and others
were in positions to assist distilleries in the methods of
extraction. William Perkin presented a paper on alizarin
to the Chemical Society on 17 March 1870, and Chemica!
News, in reporting the details, advised readers: ‘A good
deal has been said about anthracene. It must be remem-
bered, however, that tar distillers have had as yet but
little experience in separating this substance... No doubt
the kind of coal used as well as the temperature em-
ployed in the gas works, influences the quality of the tar
as a source of anthracene, but upon these points no
definite information has yet been obtained.” [21]. Two
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months later Perkin passed over details of his anthracene
purification process to Heinrich Caro at BASF [22].

NAPHTHALENE PRODUCTS

Naphthalene, an abundant coal tar hydrocarbon, had
found little use during the early years of the dye industry.
From 1850 it was thought to be the starting point for
artificial alizarin, and in the early 1860s the synthesis was
attempted in France and Britain. There were also attempts
to convert naphthalene into benzoic acid, via phthalic
acid, for the manufacture of aniline blue. The introduc-
tion by BASF in 1874 of the first of the phthalein dyes,
made by condensation of phthalic acid with phenols, and
the manufacture of naphthalene intermediates for azo
dyes a few years later, changed the situation consider-
ably. In March 1877 Caro was contacted by his old friend
Charles Lowe of Charles Lowe & Co. at Newton Heath
and Reddish (near Stockport), producer of phenol colours
and coal tar hydrocarbons, about uses for naphthalene:

I have been informed that there is a demand for
phthalic acid that the market is unable to supply. If
such is the case we are quite disposed to go into this
branch of manufacture and shall feel much obliged to
you if you can supply us with a sample of the quality
of the product wanted with price and any other par-
ticulars you may be able to communicate. [23]

The subject was taken up again in June 1877, when Lowe
wrote to Caro:

Iam duly in receipt of yours of the 15th instant for
which I am much obliged. Before replying to it I
decided to make a few trials for the preparation of the
tetrachloride of naphthalene and its oxidation into
phthalicacid. [ think we have worked out a process for
the preparation of the tetrachloride of naphthalene
that can be readily carried out but am not yet satisfied
with the product obtained by oxidation with nitric
acid, as although much phthalic acid is formed, by-
products are obtained that interfere very materially in
an economical point of view — I have sent you on by
sample post a sample of the tetrachloride of naphtha-
lene and shall deem it a favour if you will let me know
whether you could buy this product and what price
you could fairly afford to give for it. I ask this informa-
tion from you solely because it is impossible without
working on a considerable scale to ascertain the cost
price of the product, but if there is a market for it we
shall at once go well with the matter as we could very
rapidly supply a large quantity.

PS5 In case the tetrachloride of naphthalene sam-
ple sent you is not wanted by your firm at present I
should feel obliged by any suggestion as to the prob-
able purchasers. [24]

TROUBLES IN THE BRITISH ALIZARIN
INDUSTRY

In 1878 Louis Behrens, a cotton merchant in Manchester
and close relative of Caro, was anxious to become the



BASF agent, at least for synthetic alizarin. Behrens
revealed the vast potential market in the Near East, once
theleading region for madder cultivation and dyeing. Of
course this could only be tapped once the Russo-Turkish
War had come to an end. Nevertheless, there was con-
siderable room for optimism:

Dear Heinrich, [ venture to ask you if there is a
chance for us to obtain your agency for England.
Alizarine is more in vogue than ever and as soon as
peace is definitely established the demand foralizarine
prints for Turkey will be immense. [ know calico print-
ers who are making immense preparations. [25]

By this time the main British manufacturer Burt, Boulton
& Haywood (which had taken over Perkin’s factory from
Brooke, Simpson & Spiller) had joined with the Germans,
mainly BASF, Hoechst and Bayer, to create an alizarin
cartel that would be formalised a couple of years later.
Behrens neverreceived the BASF agency; it was placedin
the hands of Schott, Segner & Co. of Manchester, which
was very much controlled from Ludwigshafen.

The Greenford Green alizarin factory had, since its
takeover from Perkin & Sons, faced many difficulties.
The new purchasersin 1874becameinvolvedina dispute
with the Perkin brothers over the sale price and quality of
raw materials [26}. There were also problems with Perkin's
favoured dichloroanthracene process, which avoided
the necessity of fuming sulphuric acid as used in the
alternative anthraquinone process. The great deal of
ongoing ill feeling was not confined to the Perkins and
the purchasers of the factory, but was also apparent
among the staff of the successor companies, asmade clear
by Caro’s letters.

In September 1879 Benjamin Nickels, an embittered
employee at Greenford Green, asked Caro for a small
sample of:

‘Crude Anthrachinone’ as it leaves the oxidisers,
and before purification with H,5O,, about 1 gramme
will be sufficient. | want the sample for comparative
examination under a new test 1 have been working at
for the determination of complete oxidation of
anthracene originally present — and which is capable
of (monitoring) the operation as it proceeds. [ may tell
you the request comes entirely from myself and not for
the purpose of benefiting Messrs Burt Boulton of which
firm I am about leaving, as you are doubtless aware. I
have held the position of manager, and chemist, at the
Old Greenford Works since its transfer.

Nickels had joined Brocke, Simpson & Spiller in 1869 as
a chemist, and according to his letter spent three years in
the services of each of Brooke, Simpson & Spiller and
Burt, Boulton & Haywood at Greenford Green:

... during which period the dichloroanthracene
process mainly has been carried out in the works and
with which I have been chiefly identified. The latter

firm, after conducting the process for the time named
seems to arrived at a decision to discontinue it, stating,
‘it does not pay,” altho’ how it is that the discovery...
has not been made earlier is difficult to (establish}.

Nickels makes it known that the:

...cause lies I think in another direction —and is in
some way connected with the feelings actuated by the
recent Lecture and publication of my neighbour and
friend Mr Perkin.

That lecture ("The history of alizarine’ [27])... has
given very great offence here to our firm, and as a set-
off I suppose, they mean to contradict some of its
statements. Greenford has been reduced from 140
men to some 27, engaged in working up intermediate
products, and residues, and I am under notice to leave
October 31st. The works are also in the market for sale.

The writer again assures Caro that the sample of
anthraquinone requested is notin any way for the benefit
of Burt, Boulton & Haywood, since he intends to estab-
lish an:

Analytical Practice directing attention mainly to
‘Technical and Manufacturing Affairs.” 1 have now
been connected with the coal tar industry (aniline,
anthracene, and other colouring matters) over 9 years
and do not feel disposed to lose my hold on the same.
Tknow something of the various makes of anthracene,
those best suited for the alizarine makers, and the
various modes of estimating its value, also how it
should be prepared for the manufacturer, and how it
is prepared for him.

Do you think there is a probability of receiving
work of this character from Continental consumers?
Please remember I shall in no way be associated with
or bound to BB&H - on the contrary, I have been too
cruelly (tre)ated to esteem them highly, but this is a
historyinitself should I ever have the pleasure of again
meeting you. Some time back I introduced a... test for
discriminating the presence of high fusing point
bodies in anthracene in that it indicated how the stills
had been run in distilling it - BB&H prohibited me
making use of the test so ‘detrimental to their interests
in the sale of anthracene in stock’. [28]

By November Nickels had left Greenford, and set up his
analytical laboratory [29]. It was also the end of the
Greenford Green factory of William Perkin, originally
opened at the end of 1857. From this time alizarin pro-
duction was concentrated at the new Silvertown factory
of Burt, Boulten & Haywood, constructed in 1877 [30].
The Alizarine Convention of 1881 enabled Burt, Boulton
& Haywood to survive. Its main assets, William Perkin’s
anthraquinone and dichloroanthracene patents and
earlier licensing agreements with BASF, ensured a share
of the British market, the largest in the world. However,
the collapse of the cartel in 1885, in part because of the
formation of the British Alizarine Company in 1883 to
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take over the Silvertown alizarin factory {a response to a
priceincrease imposed by the German partners), brought
new problems as prices collapsed. Raphael Meldola at
the Finsbury Technical College from 1883 was moved to
ask Caro for assistance in finding work for Thomas Royle,
an anthracene specialist and, like Meldola, a former em-
ployee of Brooke, Simpson & Spiller. In 1874 Royle had
been transferred to Greenford Green, and then to
Silvertown, and was appointed principal chemist by the
British Alizarine Company until given notice to quit in
September 1886. In October 1886 Meldola wrote to Caro,
whom he much admired:

You may perhaps be aware that the British
Alizarine Co. (Burt, Bolton and Haywood formerly)...
is now in rather a bad way financially.

They had heavy losses during the last half year
and in consequence they are now reducing their staff
and if things do not improve they will stop work
altogether. My object in writing to you is to inform you
of these facts if you do not already know them and in
the next place I should like to mention that my friend
Mr Royle, whowas the chemical managerat Silvertown,
isnow in search of anothersituation and he desired me
to ask you whether there is any probability of his being
of any use to you at Ludwigshafen - if so I believe he
would have no hesitation in entering into an agree-
ment with your Company to conduct the manufacture
of the Anthracene products [31].

The alizarin business remained tough as the Germans
swept away most of the competition. When Meldola
conducted his famous survey of dye consumers, which
received much publicity in 1887 (including in this Journal),
James Templeton of Glasgow and Leckie & MacGregor of
Paisley were among the firms who showed how success-
tul were the sales efforts of Caro and other Germans.
Some 90% of dyes used in the west of Scotland were
stated to be of ‘foreign’ (German) origin. After 1890 there
was some improvement in the performance of British
manufacturers, and in 1900 the British Alizarine Com-
pany joined the Germans again to form a second alizarin
convention. By this time Caro had retired from industry
and written his history. With his help, especially through
his network of British contacts, the German dye industry
had become the world leader.

Elisabeth Vaupel of the Deutsches Museum, Munich,
is thanked for assistance in locating various Caro papers
in the Special Collection.
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