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The art of dyeing began with tin' first attcmpts of men to
ornamient thcir bodies by staining theiji ivith the juices of
plants and the fewv minerais of striking colors which wcre
easily obtained and Mi ixot rcquire muchi skill i prcjparation.
The Northi American Indians painted theniselvcs with yellowv
and rcd ochres, wvhile some of our ancestors fin the Britishi
Isles staincd thecir bodies %vitlî woad, thc bille coloring mat-
ter formcrly used iii place of indigo. Doubtless, as soon as;
mcii began to %vear clothes "capable of artistic treatinent,"l
ihese colors wvere tratisfcrred front the natuiral covocring to the
fabrics. It is not astonishing, then, to find that tht crafts-
mcn of the capital *of Phoenicia werc fanions for their mag-
nificent dycs-the Tyri nl 1purples-foturtecn or fiften cetitur-
ies before the Christian cra. But wvhile this art is intcrcsting
from its great antiquity and from the frecquent refcrcncors to
it in tht most ancient literatures, it also attracts attention on
accotint of its iîîtiîîîate cotincoction with thc dcvclopment of
inany of thc scicnces. Like other arts, it wvas at first purely cml-
pi0kal, its -idvanices wvc nîostiy by accidenitai discoverics-
jealously guardcd as trade secrcts by the guilds, and progress
which might have bccn mnade by the aid of the dcveloping
sciences 'vas hindered by the ignorance and the prejudice of
the artisans or by the indifference of tht icarned to the bear-
ing of their studies and investigations upop the iowlier
life aroutnd, theili. Tht two chapters referred to i the titie
relate instances of what can be donc by a people who have
hridgcd over this clîasm between the stdent .%ndt tht artisan.

The improvemecnts in tht manufacture of dyes have in the
remoter past heen mostly in the purification of the natural
material front those substances which sulliedl the purity oi the
color, or rendered tht dye more difficuit te~ fixc upon the
fabric. Later began âttempts to isolate tht "active principlcs"
of tht vegetable and animal dyts, i.e.. the particular chemical
compoundcs whicli gire the colors to tht dycs. Wlicn snjccess
trotncd sucli efforts. tht final qtage of improvcment .vas en-
tered upon. viz., to replace by laboratory methods the natural
processes hy wlhich these active principles of dyts arc pro-
ducoed in plants and animais. This last stage becamc possible
ny when organTc chemnistry had begn fis wonderftul carter
of synthecsis. Tht chemical nioleccular theory has pcbintcd the
vvav to discoveries wvhicli have rcvolutionizcd thetart. The
revolition, wvhile bloodless, lbas flot becnunacconipanie( lly
those distresses which are incidentai to the more ripid
changes in industries; and just nowr it has brought India and
Great Britain face to face wvith an economit prohlemn of no
small importance. viz.. the nimost certain loss of tht trade in
indigo, and tht probable loqs of a large part ni tht <lying
industry clepcnding on that trade. This chapter is nnt yet
complete, and it wili bc interesting to follow ont first ont
which has been finislici. viz.. the history of the maddcr dyc.

Madder is the dried nznd crushed roots of Rubia Tinctortim
and related spccies. Tt lias bccn used for thouisands of ycars.
Tht fine linen cloth friund on Egyptian Inummies has in %noe
cases been dverd vith macider: and so fast is thiç color that
these ancient fabrics still shour it distinctly. Tt iva: tht
crethcdknon tircd for dycing the cioaks oi tht Lihian
'vomen in the da"s of 1-lcrndotiis.* and the ereuthirodknon of
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Dioscorides. lin whose lifetinie tht plant Wvas cultiv'atcd fi
Caria. But it is pîrobable tlîat tht original source of this,
the fastest and, except the purple of Tyre, the inost beautiful
of ancient dyestuffs, was iii the mniuntainous districts of India.
wlierc Rubia Munjista grows wild. lis use was bronglit ivest-
ward by tht migrations of tIýc Aryan races. and several Euro
îwaîî species of tht plant wvtre found to yielul tht dyt. Aniong
thitse, Rubia Tincetorunii wvas fournd to bc btst. and camne to bc
cuiltava.tedl exclusivcly It lias been growni extelnsively fi
l'rance, Hol0land and Italy. and to some extent in the United
States. Rubia Pecregrina, or Alizari, wvas the species cul-
tivatedil in tht Levant;, and the root (Turkry roots) wvas
formierly impnrted into England in large quantities. This dyoc
,vis thus evidently very %videly tised, even in early tines; and
Inter il came to bc so extcnsively ustd for rcd. pink. purpît.
lilac and chocolate dyeing. that it was considered hy fai tht
plost important matorrial of tht dycr's art. Tn 1828 1Iaitl
Keclin-Schouclh writcs. "Of ai the dyc-matcriais in general
use. none exceecis ir. importance madder. whicli lias bccnie
the b-osis of ahlost ail our dyts." Croo'kes. quoting tbis in
his Hand-book of Dyeing and Calico Printing. adds. "Thesor
%vords are scarcely out of date, even at tht prcscnit dayv"
(1874). In 1900 wvc find this statement in Sadtlvr'q lîidusî-;ri.al
Organic Clicmistry, "Tht importance of madder. and madder
lîreparations. lias alîîost entirely disappearcd witlî tht <levelop-
ment of tht artficial alizarin manufacture." Titus. during the
hast quarter of the nlinctcenth century, this great industrv
which gave profitable employmient to whole districts iii Eur-
ope and Asia, wvas replacedl by manuifactures of a purcly client-
ical natrire. To trace the course of events ivhiorh led totho
remarkabic resuilt it wvill bc necessary to go back to tht lie-
giniling of* last century, Miecn the finest maddcr 'vas thiat
growvn in tht calcareous soul (palus) arotind Avignon. (where
its cultivation lhad been introducerd by Colbert); that culti-
vated in Alsace being intch inferior in quality, tht diffcrence
being dute to the lack of lime i,1 the Alsatian soil. In Urt',
Dictionary ouf Arts and Manufactures is an accotint of ont of
tht first steps towards aiu understanding of tht ma(lder (lycq
"Before tht time of Haussmann, ant apothoccary of Colmar.
the maddcr bath wvas subject to nmany risks. ivhicli that skilftil
chemist tauglit dyers how tn guard againft by isitrnduiciuig a
certain quantity of chalk into tht bath. A change of resi-
clence lord 1-1-tssiann to tliis fortunate retuh. Aftcr hanvint,
made vcry fine redq at Rouen. he encouintcred tht greatesi
obstaclers iii dycing tht same reds at 1-ogelba-ch ilear Colmar.
wlieroc lie %veut to live. 'Numt±rous trials, undertakeIn xvith tit
vacur of obtaining tht saine success in his newv establishment.
Proved tîlat the cause of his favorable resuits nt Rouen ex-
i-ted in tue 'vater. wvhich containcd carbonate of lime in solu-
tion. whlile the --vater o! Logclba-ch wvas ncarly pure. lie tller
tricd a factitious calcarcouiN wvter by adding clîalk to his dyr
bath. liaving cîbtaiîîcd the most satisfacrtory rersuits. lie wvas
tint long of producing as lîcauitiful and as solid rcds as lie had
dont at Rouen. Titis practice snon became general aniong the
calico-printers oif Alsace. tlînugh in many dyt wnrks- the
chilk is 11w rerplacerd by lime. potasli or soda. But whorn the
niadîler of Avignon is iised. ail therse antacid c-prreçtcti-e bc-
corne tinnocessary. because it contains a sufficient quantity o!
carbonate oi lime. an important (att first -inalyticrally drmnui-
çtr.tîcc bv tîtat accurate ciiemist, M.. Henri Scilutmbrrgrr -if
M'ulliaui'ln r MNulhiot. Avignon madder indicate, the
jlrorsonce uti carbonate tif line hy efferveqcing with dihute Içid%.
tvhichi Al-sace nîadder dfcs not." M. Haussmann'-, nantie wvoui
indilcator thiat lie. ton. hiad conte fronm thit iîiion of Gatîl and
TeutAn Ali the banksq of tht Rilint. and that he %vas rorturningz
tn the hilmt ni hi% fathers wlhen lie made tht lonz inîîrnev
across France. (rom Rouen in T.Agelbacli in Alsace. \'nt f'r


