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PUBLISHER’S NOTE

IN PRINCIPIO ERAT VERBUM
ET VERBUM ERAT APUD DEUM
ET DEUS ERAT VERBUM. &c.JoannemIx;

VIDITQUE DEUS CUNCTA QUAE
FECERAT: ET ERANT VALDE BONA,
Genesis. 1.31.

MAN usesthese good things, and when MAN
first discovershow to make anything, that thing
which he makesis good.

Forexample: thisbookis printed upon one of
the firstiron pressesto be madein this country. -
The pressisagoodpress; it would be difficult t6
make a press which would enable the printer to
printmore clearly. The wooden presswasagood
press & the printing from it has not been surpassed.

Further, this quality of goodness of a first disco- -
very may persist for many yez{ts.
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Butthereisatendency toavoid Quality Street.
Weare choosing rather Quantity Street & the Bye
pathsof Facility & Cleverness; wehave become ac-
customed to the hum of the T7me & Labour saving
machinery; and wearein danger of forgetting the
use of good things: indeed the tradition & practice
of goodness has been lostina considerable number
of trades.

Forinstance: acarpenter has become soused to
buying his timber in planks from a yard that he has
nearly forgotten itsrelation to the tree. “ The man
who works to designs conceived by somebody else
with wood sawn by another man’s machine must
bedeprived of the natural strength of the tree.

And thisis notan exception to, butan example
of, the way we are choosing to do things.

Itisimpossible to buy linenas good as that nor-
mally used by every tradesman in the XVIII cen-
tury. Itis nearly impossible toget cloth, paper,
bread, beer, baconand leather equal to that in com-
mon use 150 years ago. ;

INVIEW OF THE BEGINNING itisdes-
irable to record whatstill survives of the traditions
of making good things; and Ishall endeavour to
publish the instructions & advice of men & women
whostill follow these good traditions.

Douglas Pepler.
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CHAPTER L

YEING hasalmost ceased to existasa

traditionalart. Inthis2othcenturythe

importance of colour in our lives seems
toberealizedlessandless. Ithasbeen forgotten
that strdng and beautiful colour, such as used to
abound in all every day things, is an essential to
the full joy of life. A sortof fear or nervousness
of bright colourisone of the featuresof ourage, it
is especially evident in the things we wear.

- There isunfortunately good reason forit. We

fearbright colour because our modern colours are
bad, and they are bad because the tradition of dye-

inghasbeenbroken. Thechemist hasinvaded the

domain of thedyer, driven himoutand taken over

his business, with theresult that ugly colour has

become the rule for thefirst timein the history of

mankind. It is not that chemists never produce
W :
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beautiful colour. Dyeing asachemicalscience has
notbeen studied for the last 50 years without pro-
ducing goodresults. But there is this great differ-
ence between the chemical commercial dyes and
the traditional dyes — that with the commercial
dyes it is very easy to produce ugly colours, the
beautiful colour is rare ; but with traditional dyes
it is difficult to make an ugly colour, and good
colour is the rule.

It was in 1856 that mauve was produced from
coal tar by an English chemist, and this began
anew eraindyeing. The discovery was devel-
oped in Germany, and the result was the creation
of a science of chemical colouring.

The advantages of the new colours were ease and
simplicity of use, general reliability withregard to
strength and composition, and certainty in repro-
ducing the same colour again without trouble.
With regard to fastness, to light and to washing
there is practically little difference between the
two.. It is more the method by which they are
dyed‘and not the.dyeitself (although of course in
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some cases thisisnot so) that determines their fast-
ness. Thenatural dyesare more troubleand take
longer timeto prepare. ~ Chemical colourscan be
dyed now as fast as the natural colours, although at
first this could notbedone. Some of the chemical
coloursas well as the natural, are not fast tolightand
washing,and oughtnevertobeused ; butthereare
natural colours, such asmadder,some of thelichens,
catechuetc., whichareas fastasany chemical dye, if
notmoreso. BUT thereisthisgeneral difference
between theresults of the two methods, - that when
a chemical colour fadesit becomesa different colour
and generallyabadone : whenanatural colour
fades, it becomesalighter tone of the same colour.
Since the middle of the 1gth century our colour
sense hasbeen gettingrudeshocks, Atfirstcame.
the hideousaniline colours, crudeand ugly, and
peoplesaid, “ How wonderful,are they really made
outofcoal | ” Theyweretold tolike themand they
did, and admired the chemists who made them.
Then came more discoveries,and colour began to
gototheopposite extreme, and the fashion was
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muddy indeterminate colours—¢ art’ colours as
they were called, just as remote from pure good
colouring in one direction as the early aniline
colourswereintheother. Wearenowemerging
from the mud colours, as I would call them, to the
period of thebrilliant colouring of the Futurist.
Here we have scientific colouring used with real
skill. The Futurist has perhaps indicated a
possible way in which chemical colours may be
used by the artistand isteaching people the value
of simple combinations of brilliant colour.

And yet do they satisfy the artist ? Are they
as beautiful as the colours in a Persian Khelim -
Is there a blue in the world as fine as the blue in
a Bokhararug, or a red to touch the red of a
Persian brocade or Indian silk ?—the new fresh
colours as they come out of the dyer’s vat, not as
they are after years of wear and tear, though that:
is beautiful enough. And yet they are not more:
beautiful than the colours once made by dyers in -
England. Theyareasbrilliantasthechemical . -
colours, but they are not hard and unsympathetic -
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and correct. Theyarealiveand varied, holding
thelightasno chemical colourcanhold it ; and
they are beautiful from their birth to their old age,
when they mellow , one with the other, intoa blend
ofrichness that hasnever yet been got by the chemi
caldyerand never will be.

Perhapsitisthescientificmethod that killsthe
-imagination. Dealing with exactly known quan-
tities,and striving for precise uniformity,the chem-
isthasnouse for theaccidentsandirregularities
which theartist’simagination seizesand which the
traditional worker well knew how to use.

William Morrissays that “all degradation of art.
veilsitselfin the semblance of an intellectual ad-
vance.” and nothing istruer than thiswithregard
.totheartofdyeing. Asatraditionitis practically
dead in Britain,and is threatened with gradual ex-

tinction all overthe world. It willnotrecoverit-
selfasanart tillindividual artistsset themselves to

make beautiful coloursagain,and ignore the colour
made for them by commerce and the chemists.

Handicraft workersshould make their own
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colours. Leather workersshould dye theirown
leather, the embroiderers their own silks and wools,
the basket makers their own materials,the weavers
and spinners theirown flax, cottonand wool; and
until they do this the best work will not be done.
Thisisthenecessity for the present.  If anycraft
worker wants sound colour he must make it for himself,
he cannot get it done for him by artists.  Thehope for
the futureisthatdyeing maybereinstated asa craft,
co-operating with the other craftsand practiced by
craftsmen.

The way to beauty isnot by the broad and easy
road ; itisalongdifficultandadventurous paths.
Every piece of craft work should beanadventure.
Itcannotbeanadventureif commercestepsinand
says“Iwilldyeall your yarnforyou ; youwillal-
ways then be able to match your colouragain ; there
need benovariation; everyskeinshallbeasall the
others; youcanordersomany poundsofsucha
numberand you can getitbyreturnof post ; and
you can havesix or seven hundred shadesto choose
from.” Itisallso easy,so temptingly easy,—but
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how DULL! thedeadly yardsofstuffallsoeven

andso exactly dyed ; so perfect thatthe commerce-
ridden person says, “ thisisalmostas good asthe
stuff you can buyin ashop,itisas perfect asmachine
madestuff.”

What would have been the use of all this to the
great colourists of the world, theancient Egyptians,
the medieval Italians or the great Oriental dyers ?
They could not getsix hundred shades to order ; six
wasmorelike theirrange, they did not need more,
and in those they could not command precise uni-
formity. Theyknew thattheslightvariations
caused by natural human methods add to the beauty
and interest of a thing, and thata few good colours
are worthany number of indifferent ones. ‘

Itis quite certain thata great many of the handi-
crafts that have depended upon commercial dyes
would produce infinitely better workifthey dyed their
raw material themselves.

Itmay be objected thatlifeisnotlong enough ;
butthe handicraftsare out to create morelife, not
out to produce quantity nor tosave time.
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Theaim of commerceismaterial gain; theaim
of the craftsis tomakelife, and no trouble must be
sparedtoreachthatend. Itmustalwaysbebefore
thecraft worker. Dyeingisanart; themoment
science dominatesit,itisanartnolonger,and the
craftsman must go back to the time beforescience
touchedit,and beginall overagain.

Thetraditionisnearlylostin England.

Itlingersinafew placesin Scotland and Ireland.
In Norway, Russia, Central Asia, Indiaand other
places where science hasnot entered too much into
thelife of the people,itisstill practiced. Isdyeing
asatradition tobedoomed, astraditonal weaving
wasdoomed? Yes, unlessitbeconsciously studied
againandremadeintoanart. :

Thisbook isintended for the use of craftsmen
and otherswhoaretrying todye their materials by
handand onasmallscale. Informationandrecipes,
useful tosuch workers, are to be found in booksand
pamphlets dating onwards from the 177th century, -
andin thisbook I havedrawnlargely upon these
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sourcesof dyeing knowledge,as wellasupon the
traditionsstill followed by present workers,and up-
on the experience of my own work.
Alldyeingrecipes, however, should guide rather
thanruletheworker; theyarebetterapplied with
imaginationand experience than with theslavish-
ness of minuteimitation. Everydyershouldkeep
arecord of hisexperiments, for this will become in-
valuableasit grows,and asonethingislearntfrom
another. Theideal way of workingisnotbyatoo
rigidaccuracy nor by loose guess-work, but by the
way which practice has proved best : nevertheless,
some of the greatest dyers have done their work by
rule-of-thumb methodsjustasothershave certainly
worked with systematic exactness.
Thedyer,likeany otherartist,is free to find his ~
ownmethods, subject to the requirements of good
and permanent craftsmanship, provided thathe
achievestheeffectsat which heaims. Butitis
supremely important that heshould aim at theright
effects ; or,rather,attheuseoftherightmaterials,
foriftheseareright the effects may safely beleft to
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take care of themselves. Inordertodevelopthe
tasteand temperament ofa good colourist, isisne-
cessary touse good colourand tolive with good col-
our. InthisbookI atterhpt toshow where good
colourcanbeobtained. Butonemaybegintolive
with good colour which hasbeen found by others.
This part of thedyer’s education isnot prohibit-
ivcly costly, eveninthesedays of inferior colour.
Indianand Persian embroideriesarestill to be ob-
tained, though care must betaken in their selection,
asmost modern piecesare dyed with chemical dyes
andare veryugly.  Persian Khelimrugsare cheap
and often of the most beautiful colours.  Russian
embroideriesand wovenstuffs, botholdand new,
are obtainable,and are good in colour, asare most of
the embroideriesand weavings of Eastern Europe
and the East. Whatare popularly knownas* coffee
towels” are often embroidered in the finestcoloured
silks. Bokhararugsand embroideriesarestillto be
purchased, and many of the weavings of the far East,
although, alas, veryfew ofthemodernonesareof
goodcolour.  Iwouldsaytodyers,donotbesatis~
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fied withseeing beautiful coloured stuffs in muse-
ums. Itispossiblestilltogetthem,and tolive with
a piece of good colour isof much more use thanoc-
casional hoursspent in museums.

CHAPTERII.

WOOL SILK COTTON LINEN

Variouskindsof wool. Wool fromgoats. Fleeces. Wool
dyeing. Scouring of wool. Silk, preparation for dyeing.
Cotton, cleansingand gallingof. Indian methodsof preparing
cottonandlinen for dyeing. BANCROFT on the preparing of
cottonandlinenfor dyeing. Linen.  Onwater for dyeing. -

ON WOOL.—The quality of wool varies con-
siderably. Britishwoolsareof variouskinds :—

Highland, Welshand Irishwools are from small
sheep, not far removed from the wild state, with ir-
regular shortstapled fleeces.
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Forest or Mountainsheep (Herdwick, Exmoor,
Blackfaced, Limestone, Cheviot) have better wool,
especially the Cheviot which s very thick & good
for milling.

Ancient Upland, such as South Down, are smaller
sheep than the last named, but the wool is softer and
finer.

Long Woolled sheep, (Lincolns, Lelcester) with
long staplewool (recordlength,36in.) andthe
fleeces weighingupto121lbs. The Leicester fleece
issofter, finerand better than the Lincoln.

Tothe end of the 18th century Spanish woo/ was
the finestand best woolin the world. Spanish sheep
havesince been introduced into various countries,
suchag Saxony, Australia,Cape Colony, New Zea-
land, and some of the best wools now come from the
colonies.

Alpaca, Vicuna and Llama woolsare obtained
fromdifferent species of South American goats.

Mbohairisobtained from the An ngord goatof Asia
Minor.

Kashmir wool is got from the Thibetan goat.

Camelhairisthesoft under wool ofthe camel,
whichisshedannually. Itisofabrown colour.
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The colour of wool varies from white toa very
dark brown black,withall shadesof fawn,grey and
browninbetween.  The natural colours arenot

absolutely fast tolight but tend tobleach slightly
with thesun.

Fleecesare of various kinds, the principal being:
Lambs, 3to 6 months growth, thefinest, softest and
mostelasticofwool.  Hogsand Tegs :  thefirst
shearing of sheep that have not beenshorn aslambs.
Wethers : allclipssucceeding the first shearing.

Wool comesinto the marketin thefollowing
condition. 1) Inthegrease,nothaving been washed
and containingallimpurities. 2) Washed, with
someofthe grease removed and fairly clean. 3)
Scoured, thoroughly cleaned & all grease removed.

ONWOOLDYEING.—Thereare four prin- .
cipal methods of dyeing wool.

1st.—The woolisboiled first with the mordantand
theninafresh bath withthedye. Thismethodof
dyeingis the most satisfactory and gives brighter
and faster coloursthan theother methods.  Itis
enot necessary to throw away thesolution after the
mordanting hasbeen done, but it can bereplenished
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forafreshlotofwool ; aseparatebathisused for
thedye.

2nd. — Thewoolisboiled first with thedye and,
when it hasabsorbed asmuch of the colour as possi-
ble,the mordantisadded to thesame bath, thus fix-
ing the colour. Thisis called the “stuffing” and
“saddening ” method ; the“stufling” beingthe
boiling of the wool with the dye stuffand the «“ sad-
dening ” thefixing the colour by the mordant.

A separate bath can be used for each of these pro-
cesses, in which case each bath can be replenished
and used again for a fresh lot of wool.
3rd.—Thewoolisboiled with the mordantand dye
inthesamebath together. Thecolour,asarule,
isnotso fast & good as with aseparatebath, though
withsomedyesabrighter colour isobtained.
4th. — Thewoolismordanted, thendyed, then
mordanted again (saddened). ‘Thismethodisad-
opted toensure an extremely fast colour. Themor-
dantin thiscaseshould beused rathersparingly.

Wool canbedyedeitherin thefleece, intheyarn
orinthewoven cloth. Raw wool alwayscontainsa
certain amountof natural grease. Thisshould not
bewashed out untilitisready fordyeing, as the
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greasekeepsthemothout toa considerable extent.
Hand spun wool isalways spun in the oil to facilit-
atespinning. All grease and oil must be scoured
out before dyeing is begun, and this must be done
very thoroughly or the wool will take the colour
unevenly.

The principal detergent known from earliest
timesisstaleurine. Inthe Highlands thisis used in
the proportionof 1 partto § of water. Itisthebest
scouring agent and leaves the wool softand elastic.
Carbonate of soda isalsoused. Buta good pure
soapis the most convenient scouring agent. A
sudsshould be made with hotwater, and the wool,
which has been soaked in warm water previously,
should be wellsqueezed and worked in the suds till
all the greaseisremoved. Thisshould bedonetwo
or three times if needed, and then the wool rinsed

out thoroughlyin clean water. Sodaisapttomake
the wool harsh and should beavoided.  Alittle

Ammoniaadded to the washing water helps.

To prevent yarn felting when it isscoured, it
should be first steeped in hot water and left to cool.
Soft soapis best for long finewool. Urine forshort
wools ; or urine and soda ash.
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Another way of cleansing wool.  Make a hot bath of
4 parts water and 1 part urine, enter wool, teasing
itand opening it out toadmit the full action of the
liquid. After 20 minutesimmersion,removeand
allowtodrain. Thenrinseinclear running water
andallowtodry. Usenosoap. Theliquidcanbe
used again.  Thewooloftenlosesone fifth of its
weight in the process of washing.
To soften yarn—In a gallon of hot water dissolve half
pound of commonsoda, thenadd half-pintof sweet
oilandstirwell. A littleof this added to the wash-
ing water, for some colours, will soften the yarn.
Tobleachwoo/—The woolissuspended ina closed
roomon hoops,and under the wool chafing dishes
are placed withlighted coals on which powdered
sulphuriscast. Theroomdoorisafterwardsshut
so that the smoke may be thelongerretained toact
on the wool, whichistoremainuntilitisentirely
whitened.

ON SILK.—There are two kinds ofsilk, 1) rew
silk (reeled silk, thrown silk, drawn silk), and 2)
waste silk, or spun silk.

Raw silk is that directly taken from the cocoons.
Waste silk is the silk from cocoons that are dam-
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aged in some way so thatthey cannot be reeled off
direct. Theyaretherefore cardedandspun, like
wool or cotton.

Silk in the raw state is covered with asilk gum
which must be boiled off before dyeing is begun.
Itistied upin canvasbagsand boiled upinastrong
solution of soap for threeor four hours untilall the
gumisboiledoff.  Ifitisyellow gum,thesilk is
wrought firstinasolution of softsoapata tempera-
ture just below boiling point foraboutan hour, the;
putintobagsand bo1led Aftcr boiling, thesoapis
well washed out.

Generally speaking;the affinity of silk for dyesis
similar but weakerin characterto that of wool.
The general method for dyeing is the same as for
wool, except thatin most cases lower temperatures
areused in the mordanting. Insomecases,soaking
in a cold concentratedsplution of themordantis
sufficient. The dyeing of some colours isalsoata
low temperature. : ‘ _

Of the preparation of raw silk. For every pound of

raw silk,take L1b. ofsoap; firstputthesilkintoa

bag, or so make itupthattangling may be preven-

ted,thenletit boil together for z hours,after which
c
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itmust be very well cleansed,and soitisready to dye
allsorts of colours, being firstallomed. *

How the boiled silk must be allomed.  In proportion
toevery pound of silk, take £1b. of Allom,meltina
little kettle or skillet, and when melted, throwitin
toa tub of water, intowhich put thesilk tosteep,
whereletitlieawholenight.*

To soften silk after dyeing.  Intoalargevesselnearly
full of water,a solution of soap is poured,in the pro-
portion of from 4 to 5 1bs. of soap forevery 1 10lbs.
ofsilk.  Thesolution of soapisstrained througha
clothintothewaterand wellmixed.  Thesilkis
then introduced & left forabout quarter ofan hour
after whichitis wrung outand dried.

ON COTTON.—Cottonisthedownsurround-
ing the seeds in pods of certain shrubs and trees
growing in tropical and semi-tropical countries.
It wasfirst introduced into.Europe by the Saracens
and was manufactured into cloth in Spain in the
early 13th century.  Cotton cloth was made in
England in the early 17th century.” The colour
of cotton varies from deep yellow to white.  The

*Fromadyebook of 1705.
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fibre differs in length, thelong stapled being the
most valued. Cottonisdifficulttodyeandrequires
aspecial preparation. Itisfirst boiled with water
till thoroughly softened and wetted. Thenalumed
in the proportion of 1 of alum to 4 of the cotton (see
page28). Itisthengalled. Thegallingisdone
with different proportions of gall-nutsand other as-
tringents (such as tannicacid,myrobalams, sumach,
catechu) according tothe quality of the astringents
and the effect wished tobe obtained. Ifgall-nuts
are used they are bruised, then boiled for about two
hoursina quantity of water. Thebathisthenal-
lowed tocool till the hand can bearit. The cotton
isworked wellin thissolutionand then left for 24
hours. After whichitis wrungoutand dried.

Cottonissometimesboiled insour waterin order
tocleanseit: sometimesanalkalineleyisused : the
cotton must be boiled in it for 2 hours, then wrung
outandrinsed in clean waterand dried. Cotton
dyeing hasbeen carried on for centuriesin the East.

InIndia“beforeaclothisready tobedyed witha
fast colour, it has generally toundergo a preliminary
process of preparation more orless elaborate, the
different stages of which may berecited as washing,
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bleziching, dunging, galling, aluming, or mordant-
ing,and again washing.” ("4 Monographon dyes and
dyeing in the Bombay Presidency;by C.G.H.Fawcett,
1896.) Itiswashedfirst ofalltoremoveall impuri-
ties, whether those naturally belonging to the fibre
orthose purposely introduced during the processes
of spinning and weaving. Thebleaching removes
.grease,etc. ThisisdoneinIndiabythesun,airand
moisture. Thedunging process consists of passing
the cotton through a hot solution of cow dung,
whichrendersthedyefast. Thisissometimesre-
placed by substitutes, such as the phosphates of soda
and lime, silicates ofsoda,etc.  Thenextoperation
of galling it importantstepin the Indian process
of dyeing. It isapplied to cotton, linen and silk.
Vegetablc infusions containing tanninareapplied
tothecloth. Those mostly used are myrobalams,
pomegranate rind, tamarisk galls, and pistachio
galls. Theclothisthenalumed, washed,and isthen
ready tobe dyed.

Bancroftsays :—< Thefibres of linen or cotton
when spun or wovenare prepared for the dyer by
being first boiled in water with asuitable proportion
of potash (which forlinen should be made caustic,
inorder that it may act more strongly upon the oily
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and resinous matters abounding in tiax) and after-
wardsbleached by exposure upon the grass to sun
and air. Butasthisoperationcommonly leaves a
portion of earthy matter in the linen or cotton, it
oughtto besoaked orsteeped in water soured by sul=
phuricacid, todissolve and remove this earthy mat-
ter, taking careafterwards to wash or rinse off the
acid.”

A few of the natural dye stuffsare capable of dye-
ing cotton direct, without a mordant,such as T'ur-
meric, Barberry bark, saflower, annatto. Forother
dyes cotton hasa special attraction, such as catechu,
fustic, logwood.

ON LINEN.—Linenisflax, derwed fromthe
decomposed stalks of a plant of the genus of Linum.
It grows chiefly in Russia, Belgium, France, Fpl-
land,andIreland. The plantsafter being gathered
aresubjected toa process called ““ retting”, which
separates the fibre from the decaying part of the
plant. Inlrelandand Russiathisisusually donein
stagnant-water, producing a dark colouredflax. In
Belgium, Holland and France, retting is carried out
inrunning water, and theresulting flaxisalighter
colour.  Linenismore difficult todye than cotton,
probably onaccount of the hard nature of the fibre.
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Thesame processes are used for dyeing linen as for
cotton.

¢ Linen thread isdyed in the same manner as cot-
ton, only, that previous toits being purged like cot-
ton thread, itisusual to boilit in water, adding for
every pound of thread a quarter pound of chopped
sorrel.  Oilofvitriolis, however, more convenient
and better than sorrel.”—D’ Apligny

To Bleach Linen.—(For 13 to 1 5 yardslinen) Boil
L1b.soapand §1b.sodainagallonof water. Putit
ina copper and fillup with water, leaving room for
thelinentobeputin.. Putinthelinenandbringto
the boil. Boilfor 2 hours, keeping it under the
water and covered.  Stiroccasionally. Then
spread out on the grass for 3 days, watering it when
itgetsdry. Repeatthisboilingand grassing for 3
weeks. Yourlinenisthen pure white.

. Tobleach linena cream colour —Boil 11b.soapand
I1b.sodainagallon of water. Fill copperup with
waterand putinlinen.  Boil for2hours. Repeat
thisonceaday for 4days. Thelinenshould notbe
wrung out but keptin the watertill ready tobe put
intothe freshbath.
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ON WATER.—A constantsupply of clean soft
water isa necessity for thedyer. Rainwatershould
be collected asmuch as possible, as thisis the best
watertouse. Thedye houseshouldbebyariveror
stream, so that the dyer can wash with a continuous
supply. Springand well waterisasarulehard,and
shouldbeavoided. Inwashing,aswellasindyeing,
hard water isaltogetherinjuriousforwool. Itruins
the brilliancy of colour, and prevents the dyeing of
somecolours. Temporary hardnesscanbeover-
come by boiling the water(20 to 3o minutes) before
using. Anold method of purifying water, which
isstill used by somesilk and wool scourers, is to boil
the water with alittle soap,skimming off the surface
asitboils. Inmany casesitissufficient toaddalittle
aceticacid to the water.

Berthollet says,—“W henever, therefore,a water’
islimpid, whenitsflow is constant, when ithasno
sensible taste, and dissolvessoap well, it may bere-
gardedasvery properfordyeing.” © Healso goeson
tosay that for correcting water thatisbad, sour
water is principally used, that is, water in which
bran hasbeen fermented.
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CHAPTER IIL

MORDANTS

Definition of mordant. The principal mordants, ‘The mordant-
ingofsilkand wool. Of linenand cotton. Astringentsfor cotton.
Alum. Various examplesof using alum for wool, silk, cottonand
linen. Iron. Examplesofironmordants. Tin. Examples
oftinmordants. Chrome. Examplesof chrome mordants.
Copper. Examplesof copper mordants. General observations.
Tanninand the galling of cottonandlinen.  Examplesofvarious
galling processes..
MorpanTs.—Dyesare divided into two classes.

5 - . R
First, the substantive dyes, which give their colour
directly to the material with whichthey areboiled :
and second, the adject/vedyes, asthey are sometimes
called. ~Theselatterinclude the greater number of
dyes and require the use of amordant to bring out
their colour.

Thereare thus two processes concerned with the
dyeing of most colours ; thefirstismordanting and
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thesecond isthecolouringoractualdyeing. The
mordanting prepares thestuffto receive thedye—
(mordere,tobite.) Theearly French dyersthought
thata mordant had the effect of opening the pores of
the fibres, so that the dye could more easily enter ;
butaccording to Hummeland later dyers theaction
of themordant is purely chemical ; and he givesa
definition of a mordant as““ that body, whateverit
may be, which is fixed on the fibre in combination
withany given colouring matter.” - The mordant
isfirst precipitated on to the fibreand combines with
the colouring matter in the subsequent dye bath.
But, whether theactionis chemical ormerely phy-
sical,the fact remainsthatall adjective dyesneed this
preparation of the fibre before they will fix them-
selvesonit. Theuseofamordant,thoughnotane-
cessity, issometimesanadvantage when using sub-
stantive dyes.

Inearly days theleavesand roots of certain plants’
were used. - Thisisthe case evennow in Indiaand
other parts where primitive dyeing methodsare still
carriedon. Alum hasbeenknown for centuriesin
Europe. Ironandtin filingshavealsobeen used.
Alumand copperas havebeen knownin the High-
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lands forlongages. Staleurineisalsomuchusedin
Scotland and Ireland, but perhapsmoreasa clearing
agentthanasanactualmordant.

Silk and wool require very much the same pre-
paration except thatin the case of silk high temper-
aturesshould beavoided. Woolis generally boiled
in aweak solution of whatever mordantisused.
Withsilk,asarule, it isbetter to use a cold solution,
orasolutionata temperature below boiling point.
Cottonand linenare more difficult to dye than wool
orsilk.  Theirfibreisnotso porousand willnot
hold thedyestuff withoutamore complicated pre-
paration. 'Theusual method of preparinglinen or
cottonistoboilitfirst withsomeastringent. The
use of astringentsin dyeing dependsupon the tannic
acidthey contain.  In combination with ordinary
mordants, tannicacid aidstheattraction of the col-
ouring matter to the fibre and addsbrilliancy to the
colours. Theastringents mostly used are tannic
acid, gallnuts, sumachand myrobalams. = Cotton
hasanaturalattraction for tannicacid, so that when
oncesteeped initssolution itisnoteasily removed
by washing.

ALUM. (Aluminium sulphate.)-Thisis the most
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generally used of allthe mordants, and hasbeen
knownassuch from early times in many partsofthe
world. Formost coloursacertain proportion of
cream of tartar should be added to thealum bath asit
helpsto brighten the ultimate colour. The usual
amount ofalumused isa quarter of a pound to every
poundof wool. Asa rule, lessmordantisneeded for
lightcoloursthanfordark.  Anexcessofalumis
apttomake the wool sticky.

“Fordyeing worsted and stuffs yellow, youmake
use of the usual preparation, viz., of tartar and alum.
Youallow four ounces of alum toevery pound of
wool, or twenty-five pounds to every hundred.
Withregard to the tartar, one ounce to every pound
is sufficient for yellow, though it requires two for
red.”—Hellot.

Theusuallength of time for boiling with alum is
from Janhourto 1 hour; but some dyersgive as
much as2{ hours.

Various examples of mordanting with alum.—

For silk. Wetoutthesilk thoroughly with water
and wring out. Thenwork it aboutalittleina
strong solution ofalum, previously dissolved in hot
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water,and steep for several hours (or over night).
Then wash well. Itshouldnotbeallowed to dry be-
foredyeing. “Silksarealwaysalumed inthe cold,
because when they arealumedinahotbath, they
areapt tolosea portion of their lustre.” Berthollet.

Forwool. 1b.of Alumand 1 oz. Cream of tartar
forevery pound of wool. Thisisdissolved and when
the wateriswarmthe woolisentered. Raiseto
boiling pointand boil foronehour. Thebathis
then taken off thefire and allowed to cool over night.
The woolisthen wrung out (not washed) and put
away in alinen bag in cool place for four or five days,
whenitisready for dyeing.

For cottonand linen. ~ After boiling in water (some
useasour water, someanalkalineley) the cotton is
putintothealumbath. %lb.of Alumto 11b.of
cotton. Thealumisdissolved in hot water with
sodainthe proportion of 1 partsodato 16 ofalum.
(Someadd asmall quantity of tartar and arsenic).
Thecotton is well worked in thissolution and left
24 hours. Itisthenwashed,and afterwards galled.

Forlinen.  £1b.alum for every pound of linen.
Boilfor 2{ hoursand immediately putinto thedye
bath.
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Forwool.  6to8 percent.ofalumand 5to?7 per
cent. of tartar of the weight of wool.

IRON. (‘FerrousSulphate,copperas,green vitriol)

Ironisoneof the oldest mordants known and is
largely used inwooland cottondyeing. Itisalmost
asimportantasalum. Withwoolitshould be used
incombination with cream of tartar.  The temp-
erature of the mordanting bath must be raised very
gradually to boiling point or the wool will dye un-
evenly. A generalmethod ofdealing with cop-
peras is to boil the wool first in a decoction of
the colouring matter and then add the mordant to
thesame bathina proportionof 5 to 8 percent. of
the weight of wool: and continue boiling for halfan
hourorsolonger. Withsomedyesaseparatebath
isneeded, suchas with Camwood or Catechu. = If
used for cotton, thecottonisfirstdyedinaboiling -
decoction of the dye stuffand then passed througha
cold solution of ferroussulphate. ~ Probably the
commonest way ofapplying copperasin cotton
dyeing isto prepare the cotton with tannin, pass
through clearlime waterand then througha cop-
perassolution. - Great careisneededin theusing of

o
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copperas, as, unlessitis thoroughlydissolved and
mixed with the water before the woolisentered, itis
apttostainthewool. Italsohardenswoolifused
in excess, orif boiled toolong.

Copperasis mostly used for the fixing of wool col-
ours (Fusticetc.) to produce brown shades by the
“stuffing and saddening”’method (see page 14), the
wool being boiled first in a decoction of the dye for
aboutan hour, and then for § an hour with theadd-
ition of 5to 8 percent.of copperas.  Ifused for
darkening colours, copperas is added to thebath,
after thedyeing, and theboiling continued for 1 5 to
20 minutes.

Examples of various proportions for Mordanting.—
8 per cent. of copperas and 20 per cent of cream
oftartar isa mordantused for some colours.

4 per cent.copperas 10 per cent. cream of tartar
gives good olive colours with weld.

8 per cent. copperas without tartar withsingle
bath method, for dark olive brown withold fustic.

2 0z.copperasand 2 oz. cream of tartar to 25 lbs.
wool.

2 0z. copperas, 1%0z.oxalicacid to 2§ lbs.wool.
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TIN.— (Stannous chloride, tincrystals, tinsalts,
muriate of tin.)

Tinisnotsousefulasa mordantinitself,butasa
modifying agent with other mordants. - It must be
alwaysused with great care,asit tendsto harden the
wool, making it harsh and brittle. Its general
effectisto give brighter, clearer and faster colours
than theother mordants. ‘"When used asamordant
beforedyeing, the woolisentered into the cold mor-
danting bath, containing 4 per cent. of stannous
chlorideand 2 per cent. oxalicacid : the temper-
atureis gradually raised to boiling,and keptatthis
temperature for 1 hour. = Itissometimesadded to
thedyebath towards the end of dyeing, tointensify
and brighten the colour. Itisalsoused with cochi-
neal for scarlet on wool, in the proportion of 6 per
cent. of stannous chlorideand 4 per cent. of cream of
tartar. Boil for1to1] hours. Thenwash well.
The washingafter mordanting is not always essen-
tial.  Also6to 8 per cent. of oxalicacidand 6 per
cent. of stannous chloride, for cochineal on wool.
This mordant produces bright fast yellows from old
fustic, by boiling the wool from 1 to 1L hours, with
8 per cent. of stannous chloride and 8 per cent. of
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creamoftartar.  Onerecipegives2oz. tinand 41
oz. cream of tartar to 25 Ibs. wool in 10 gallons of
water. Itisnotasuitable mordantaloneforcotton,
but can be used to brighten the colour in combina-
tion with other mordants. - *“Thenitro-muriate of
tin (dyer’s spmt) althoughit produces good yellows
with quercitronbark produccs them in a much
weaker degree than the murio-sulphate of that
metal, which isreally the cheapest and most effi-
cacious ofall thesolutions or preparations of tin for
dyeing quercitronaswellas the cochineal colours”
Bancroft.

CHROME. (Potassiumdichromate. Bichromate
of Potash.)

Chromeisamodernmordant,unknowntothe
dyerof soyearsago.  Itisexcellent forwooland is
easy touseand very effectiveinitsaction. Itsgreat
advantageisthatitleaves the woolsoft to the touch,
whereas the other mordants are apt to harden the
wool.  Incommercialdyeing it isnowalmost ex-
clusively used, asit has proved itselfthe most gener-
ally convenient.  Bysomeitissaid not tobeso fast
to light as the other mordants, but it produces
brighter colours. " Thewool should beboiled for
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onetoone&ahalf hourswith bichromate of potash
inthe proportion of 2 to 4 per cent. of thewool. = It
isthen washed well and immediatelydyed. Wool
mordanted with chromeshould not be exposed to
light, but should be kept well covered with the
liquid while being mordanted, elseitisliabletodye
unevenly. Anexcessof chromeimpairs the colour.
3 per cent. of chrome isa safe quantity to use for or-
dinarydyeing. Onerecipegives 15 oz. of chrome
to231bs.of wool. Itshouldbedissolvedinthebath
while thewateris heating. Thewool isentered
and thebath gradually raised to the boiling point,
and boiled for three quarters of an hour.

In the dyeing of cotton, it is used for catechu
brownsand other colours. Thecottonissoaked in
a decoction of catechu, and afterwards passed
through aboiling solution of chrome,oritisworked -
for halfan hourina bath of chrome at 60°C., and
then washed. It is usual to wash wool or cotton
after mordanting with chrome, butsomedyersdo
not think it necessary.

COPPER. (Copper Sulphate, Verdigris, blue
vitriol, blue-stone ).

Copperisrarely used asamordant.  Itisusually
D
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appliedasasaddening agent, thatis; the woolisdyed,
first,and the mordantapplied afterwards to fix the
colour. With cream oftartar it is used sometimes
asan ordinary mordant before dyeing, but the col-
oursso produced havenoadvantage over colours.
mordanted by easier methods.

ExampLEs.—6 per cent of copper is used asa mor-
dant forweld to produceanoliveyellow. 4to 5
per cent. isused with old fusticforyellow. 1o per
cent. of copper givesto woolareddish purple with
cochineal. ~

“Mordantsshould notaffect the physical charac-
teristicsof the fibres. Sufficient time must be allow-
ed forthe mordant to penetrate the fibre thoroughly.
If the mordant is only superficial, the dye will be
uneven : itwill fadeand will not beasbrilliantasit
shouldbe. Thebrilliancy and fastness of Eastern
dyesare probably due toa great extent to the length
of time taken over the various processes of dyeing.
The longer time that can be given to each process, the more
satisfactory will be the result.

Diﬂ’erent mordants give different colours with
thesamedyestuff. - Forexample :—Cochineal, if
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mordanted with alum, will giveacrimson colour
with iron, purple; with tin, scarlet; and with
chromeor copper, purple. Logwood,also,ifmor-
danted withalum,givesamauve colour;if mordant-
ed withchrome,itgivesablue. Fustic, weld;and
most of the yellow dyes, givea greeny yellow with
alum, but an old gold colour withchrome ; and
fawnsof various shades with other mordants.

TANNIN.—(Tannic Acid. )—Tanninsare used
inthedyeing of cottonand linen. Cottonandlinen
possess the remarkable power of attracting tannins
from their aqueoussolution, and when these sub-
stancesare prepared with tannins, they areable to
retain dyes permanently. . Cottonsaturated with
tannin, attracts the dye stuff more rapidly, and holds
it. Tannicacidisthebest tannin for mordanting
cottonand linen,asitisthe purestand isfreefrom -
any other colouring matter. Itis, therefore, used
for paleand brightshades. _ Butfordark shades,
substances containing tannic acid are used, such as
sumach, myrobalans, valonia, divi-divi, oak galls,
chesnut (8 to 10 per cent of tannin), catechu.

Cottonandlinenare prepared with tannin after_
they havebeen through the required cleansing, and
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ifnecessary, bleaching operations. A bathispre-
pared with 2 to 5 per cent. of tannic acid of the
weight of the cotton, and asufficient quantity of
water. Fordarkshades, 5to 1o per cent.should be
used. The bath is used either hot or cold. It
should notbeabove 60° C. The cottonisworked in
this for some time, and then left to soak for 3 to 12
hours, while thebath cools. Itisthenwrungout
and slightly washed.

Thefollowing givestherelative proportions of
the various substances containing tannin :—1 Ib.
tannin eguals 41bs.sumach, 18 1bs. myrobalans, 14.
1bs. divi-divi, 11 Ibs. oak galls.

A few examples taken from various recipes of
cottondyeing :—
For 10lbs. cotton use 12 0z. tannin.
» 50 5 5 5 IOlbs.sumach.
2 4‘0 2» b2 2» IO]'bS' 2
» 20 5 5 5 2lbs.yellowcatechuor
black catechu.
» 20 5 5, spend 3lbs.of catechuwith 3o0z.
of bluevitriol.

Somerecipessoak the cotton for 24 hours, others

for 48 hours.
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CHAPTER 1V

BRITISH DYE PLANTS

Theintroduction of foreign dye woodsand other
dyesduring the 17thand 18th centuriesrapidly dis-
placed the native dye plants,exceptin certain out of /
the way placessuch asthe Highlandsand partsof |
Ireland. SomeoftheseBritishdye plantshad been
used from early historical times fordyeing.  Some
few arestillin use in commercial dye work (pear,
sloe,and afew others); buttheir disuse was practic-
ally completed during the 19th century when the
chemical dyesousted them from the market. )

The majority of these plantsarenot very import-
antasdyes, and could not probably now be collected
insufficient quantities. ~ Somefewhoweverare
important, suchaswoad, weld, heather, walnut,
alder, oak, some lichens; and many . of the less
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important ones would produce valuable colours if
experiments were made with theright mordants.
Those which have been in use in the Highlandsare
most of them gooddyes. Amongtheseare Ladies
Bedstraw,whortleberry, yellow iris, bracken,bram-
ble, meadow sweet, alder, heatherand many others.
Theyellow dyesare the most plentiful, and many of
these are good fast colours. Practically no good
red, in quantity,isobtainable. Madder istheonly
reliable red dye among plants, and thatisnolonger
indigenousin England. Mostof thedye plantsre-
quirea preparation of the material to bedyed, with.
alum, or some other mordant, buta few,such as Bar-
berry,andsome of thelichens, are substantive dyes,
andrequire nomordant.

PranTs wHicH Dye Rep.—

Potentil. Potentilla Tormentilla. - Roots.

Wild Madder. = Rubia peregrina.

Lady’s Bedstraw. Galiumverum. ~Roots.

Gromwell.  Lithospermum arvense.

Marsh Potentil.  Potenti/la Comarum. Roots.
 Birch. Betulaalba. Freshinner bark.

Bed-straw. Galliumboreale. Roots.
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Common Sorrel.  Rumex acetosa. - Roots.
Evergreen Alkanet.  Anchusa sempervirens.

With chloride of tin.
Dyer’s Woodruff. = edsperula tinctoria. Roots.

Prants wHicH DyeE BrLue.—

Woad. Isatis Tinctorsa.

Whortleberry or blaeberry. Paccinium M yrtz//u.r.
Berries.

Elder. Sambucus nigra. Berries.

Privet. Ligustrum Yulgare, Berries, with alum
and salt.

*Sloe. Prunus communis. Fruit.
Red bearberry.  Arctostaphylos Uva-Ursi.
Dogs Mercury. Mercurialis perennis.
Yellow Iris.  Iris Pseudacorus. Root.

Devil’s Bit. Scabiosa succisa. Leaves prepared
like woad. X

PranTts wricH DYE YeLrow.—

Weld. Reseda luteola.

* “On boiling sloes, their juice becomes red, and the red dye
which it imparts to linen changes, when washed with soap,
into a bluish colour, which is permanent.”
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“ Meadow Rue. Thalictrum flavum. Roots.
YMarsh Marigold.  Caltha palustris. Flowers.
S. John’s Wort.  Hypericum perforatum.
Heath. Erica vulgaris. With Alum.
Spindle tree.  Euonymus Europeus.
Buckthorn. Rhamnus frangula and R. cath-
artica. Berries and Bark. .
+ Dyer’s Greenwood. - Genista tinctoria. Young
shoots and leaves.
Kidney Vetch. Anthyllis Vulnararia.
Marsh Potentil.  Potentilla Comarum.
Ling. Calluna vulgaris.
Yellow Centaury. Ghlora perfoliata.
Hornbeam. Carpinus Betulus. Bark.
Hedge stachys. Stachys palustris.
Polygonum Persecaria.
Polygonum Hydropiper.
“Hop. Humulus lupulus.
Stinking Willy, or Ragweed. Senecio facobea
- Yellow Camomile. Anthemis tinctoria.
Common dock.  Rumex obtusifolrus.  Root.

T “For giving very inferior yellow upon coarser woollens,
the dyer’s broom, genista tinctoria, is sometimes employed, with
the common preparation of alum and tartar,”



41

1 Sawwort.  Serratulatinctoria.

Gorse. Ulex Europeeus. Bark, flowers and
young shoots.

Broom.  Sarothamnus scoparius.

Bracken. Pteris aquilina. Roots. Also young
tops.

Way-faring tree.  Viburnum lantana. Leaves,
with alum.

Bramble. Rubus fructicosus.

Nettle. Urtica. With alum.

Bog Myrtleor Sweet Gale.  Myrica Gale.

Teasel.  Dipsacus Sylvestris.

Sundew. Drosera.

Barberry.  Berberis vulgaris. Stem and root.

Bog asphodel. N arthecium ossifragum.

Agrimony. Agrimonia Eupatoria.

Yellow corydal.  Corydalis lutea.

Privet. Ligustrum vulgare. Leaves.

Crab Apple. Pyrus Malus. Fresh inner bark.

Ash. Fraxinus excelsior. Fresh inner bark.

Pear. Leaves.

1 Sawwort which grows abundantly in meadows affordsa
very fine pure yellow with alum mordant, which greatly resem-
bles weld yellow. Itis extremely permanent,”
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Poplar. Leaves.

Plum. 1,
Birch. %
§ Willow. ,,

Prants waicH Dye GREEN.—

* Privet..  Ligustrumvulgare. Berriesand leaves,
with alum.

Flowering reed. - Phragmites communts. Flower-
ing tops, with copperas.
N Elder. ' Sambucus mgra. Leaves with alum.
» Nettle. Urtica dwica and U. Urens.

§ “T'he leaves of the sweet willow, salix pintandra, gathered
at the end of August and dried in the shade, afford, if boiled with
about one thirtieth potash, a fine yellow colour to wool, silk and
thread, with alum basis. All the 5 species of Erica or heath grow-
ing on this island are capable of affording yellows much like those
from the dyer’s broom; also the bark and shoots of the Lombardy
poplar, populus pyramidalis. "The three leaved hellebore, helleborus
trifolius, for dyeing wool yellow is used in Canada. The seeds of
the purple trefoillucerne,and fenugreek,the flowers of the French
marigold, the chamonmile, antemis tinctoria, the ash, fraxinus ex-
celsior, fumitory, fumaria officinalis, dye wool yellow.”  “The
American golden rod, so/idago canadensis, affords a very beautiful
yellow to wool, silk and cotton upon an aluminous basis.”—

Bancroft.
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Lily of the valley. Convalariamajalis. Leaves.
Larch. Bark, with alum.

PraNTs wHicH DYE BROWN.—

Whortleberry. - Paccinium Myrtillus. Young
shoots, with nut galls.

Larch. DPine needles, collected in Autumn.
Walnut. - Root and.green husks of nut.
Water Lily. Nymphea alba. Root.
Alder.  Ablius glutinosa.  Bark.

Birch. Betula alba.. Bark.

Oak. Quercus Robur. Bark.

Red currants, with alum.

Hop. Humulus lupulus. Stalks give a brown-
ish red colour.

Prants waicH Dye PurpLE.—

Whortleberry or blaeberry.  Vaccinium myr-
tr/lus. Berries. “Itcontainsablueor purple
dye which will dye wool and silk without
mordant.”

Deadly nightshade. Atropa Belladonna.
Sundew. Drosera.

Bryony. Bryonia diica. Berries.
Danewort. Sembucus Ebulus. Berries.
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CHAPTER. V.

THE LICHEN DYES.

Some of the most useful dyesand theleast known
areto befoundamong the Lichens. They seem to
havebeen used among peasant dyers from remote
ages, butapparently none of the great French dyers
used them, norare they mentioned inany of the old
booksondyeing. Theonly Lichendyesthatare

known generally among dyersare Orchiland Cud-

bear,and these are preparations of lichens, not the
lichensthemselves. Theyarestillused insome
quantityand are prepared rather elaborately. Buta
greatmany of the ordinary Lichens yield very good
and permanentdyes. The Parmeliasaxatilisand

o

P.omphaloides, arelargely used in the Highlands & ¢

West Ireland, for dyeing brown ofallshades. No
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mordantisneeded, and the colours produced are the
fastestknown. “Crottle,” is the general name for
Lichens, in Scotland. They are gathered off the
rocksin July and August,dried in the sun, and used
todye wool, withoutany preparation. Thecrottle
is put into the dye bath with asufficient quantity of
water, boiled up and allowed to cool and then boiled
up with the wool until the shade required is got.
Thismay take from one to three or four hours, as the
dye is not rapidly taken up by the wool. Other
dyers useitin the following way :—A layer of crot-
tle,alayer of wool, and soon until the bathisfull; -
fillup with cold water and bring to the boil, and boil
till thecolourisdeep enough. Some ofthefinest
browns are got in this way. The wool does not
seem to beaffected by keepingitinthedyealong
time. A smallquantity ofaceticacid putin with
the Lichenissaid to assistin exhausting the colour.

The grey Lichen Ramalina scopulorum,dyesafine
shade of yellowbrown. Itgrowsvery plentifully
on old stone walls,especially by thesea,and in damp
wcods, on trees, and on old rotten wood. Boil the
Lichen upinsufficient water oneday, and thenext
day putinthe wool, and boil up again till the right
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colourisgot.  Ifthewoolisleftinthedyeforaday
or moreafter boiling, it absorbs more colour, and it
does not hurt the wool, but leaves it soft and silky to
the touch, though apttobeunevenin colour. Some
mordant the wool first with alum, but it doesnot
seem to need it.

Thebest known ofthedye Lichensare Parmelia
saxatilis, and Parmeliaomphalodes, whicharestill
largely used in Scotland and Ireland for dyeing wool
fortweeds. Thewellknown Harristweed smellis
partly due to the use of this dye.

Other Lichensalso known for their dyeing pro-
pertiesare :—Parmelia caperata or Stone Crottle
which containsayellowdye, P. ceratophylla, or
Dark Crottle, and P. parietina, thecommon wall
lichen, which givesa colour similar to the colour of
thelichenitself, yellowishbrown.  In Bancroft’s -
“ Philosophy of Permanent Colours” isto be found
the following—* Besides thelichens, whose colour
depends uponacombination with theammonia,
there are some which afford substantive colours,less
beautifulindeed, but moredurable, by merely boil-
ing withwater. One of theseis the muscus pulmo-
nariusof Caspar Bauhine, or thelichenoides pulmo-
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nium reticulatum vulgare marginibus peltiferus of
Dillenius, called Ragsand Stone Rags, in the north-
ern partsof England, which, withoutany mordant,
dyes avery durabledark brown colour upon white
wool or cloth,and a finelasting black upon wool or
cloth which has previously received a dark blue
from Indigo.” The following occurs in an old
Scottish history.—*There isoneexcresence gotton
off the craigs which they call cork-lit, and makeuse
thereof for litting, or dyeing a kind of purple col-
our.” Another lichen, taken from treesin Scot-
land, was used for producing anorangetint, called
Philamort. Thetree lichenwascalled wood-raw,
orrags, todistinguishitfromstonelichen, or stoné-
raw. Adeepred colour wasgot from thedull grey
friablelichen, common onold stone walls, which
wasscraped off, withametalscraper. Thebright
yellow lichen, growing onrocksand walls,and old
roofs, dyes a fine plum colour, if the wool is mor-
danted first with Bichromate of Potash. = Thereis
a difficulty, however, in getting enough of this
lichen tomake thedyeing with it practicable.

The colour of the plant is no indication of the
colorific power. Thatisoften greatly modified by
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the conditionsofits growth,—such as climate,elev-
ationabove thesea, nearness or distance from the
sea,age, season when gathered, habitat. Thebest
season for gathering mostlichens, is late summer
and autumn,

In Sweden, Scotland and other countries, the
peasantry usealichen, called Lecanora tartarea,to
furnishared or crimson dye. .

In Shetland, the Parmelia saxatilis (Scrottyie) |
isused todyebrown. It isfoundinabundanceon
argillaceousrocks. Itisconsidered bestifgathered
latein theyear; and is generally collected in August.
Immediately after being collected, an iron vessel is
filled withit,and stale urine then poured over it, -
tillthevesselisfull.- Thisisslowly boiled until the
plant beginstoassumea mucillaginousappearance,
which generally takes place in about 2 hours.
When taken off thefire, it hasthe consistence of a
thin jelly, but it speedily hardensuntilit is nearly
as thick as porridge, and itscolour becomes a dark
rusty grey. Itisthenfolded inthe cloth, layer by
layer of Scrottyieand cloth alternately,and all is
boiled for about 20 minutes, in soft water, in which

alittlealum hasbeendissolved. Itisthentakenoff
E

wf
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thefireand the cloth washed in cold water, when
the processof dyeingiscomplete. The Scrottyie,
taken from between the folds of the cloth, is used
several times fordyeing, onbeing treated againin
thesame manner.

The plant used in Shetland for thered dyeisthe
Lecanora tartarea. Itisfoundabundantly onal-
most all rocksand also grows on dry moors, along
with Cladonia sangiferina. (1f aparticleof the
latterisallowed to beintermixed with the dye, itis
supposed tobespoiled.) Thelichen,and thedye
madefromit,arecalled Korkalett. Thislichen
iscollected in Mayand June, and steeped instale
urine forabout 3 weeks, being keptata moderate
heatallthe time. Thesubstance having thena thick
and strong texture, like bread,and being of a bluish
black colour, istaken outand made into small cakes
ofabout 21b. in weight, which are wrapped indock
leavesand hungup todryin peatsmoke. When
dryitmay be preserved fitfor use for many years;
when wanted for dyeing itis partially dissolved in
warm water till of the consistence of Scrottyie, the
dyeing proceedsin thesamemanner; 5 1bs. of kor-
kalett being considered sufficient for about 4 Scotch
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ellsofcloth. = The colour produced isalight red.
Itismuchusedinthedyeing of yarn as well as cloth.
Theyarnissimply boiled in it withoutfolding asin
the case of cloth. * , 4

Linnzusmentionsthatabeautiful red colour may
be prepared from Lichen pustulatus, Gyroplora
pustulata.  G.cylindrica is used by Icelanders -
fordyeing woollen stuffs a brownish green colour.
InSwedenand Norway, Evernia vulpina isused
fordyeing woollenstuffs yellow.  Iceland moss,
Cetraria Islandica, isusedin Iceland fordyeing
brown. = Usnea barbataiscollected from treesin
Pennsylvania & used foran orange colour for yarn.

Lecanora tartarea(corcur of the Scottish High-
landers) dyesaclaret. Itisusually prepared by
pounding thelichen and mixing it with stale cham-
berley, to which alittlesalt orkelpisadded ; this
mixtureiskept forseveral weeks, and frequently
stirred ; beingthenbroughttothe consistence of
coarse paste, it is made up into balls, with alittle
limeor burnt shells,and iskeptready for use. When
used, itis coarsely powdered and a small portion of
alumis generally added.

*T. Edmonston. Onthe Native Dyesof the Shetland Islands 18 41.
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A generalmethod forusinglichens is suggested
by Dr. Westring of Sweden, inhis * Experiments
on Lichensfor Dyeing Woolsand Silks.” Hesays :

“The Lichensshould be gathered after somedays
of rain, they can then be more easily detached from
therocks. Theyshould bewell washed, dried and
reduced toafinepowder: 2§ parts pureriver water
areadded to 1 of powdered lichen,and 1 part of fresh
quicklimeto 1o parts powdered lichen. To 10lbs.
lichen 11b. salammoniacissufficient whenlimeand
salammoniacare used together. Thevesselcon-
taining themshould be kept covered for thefirst 2
- or 3days. Sometimestheaddition of a little com~
mon salt orsalt-petre will give greater lustre to the
colours.”*

Thismethod can be followed byanyone wishing
toexperiment with Lichens. Dr. Westring did
notuseamordantasarule. Wherethesamespe-
ciesof Lichen growsonbothrocksand trees, the
specimens taken from rocks give the better colours.

ORrcHIL oR ARCHIL AND CUDBEAR aresubstan-
tive or non mordantdyes, obtained from Lichens of

* The Annales de Chimie. Stockholm T'ransactions 1792.
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variousspecies of Roccella growing on rocksinthe
Canary Islandsand other tropical and sub-tropical
countries. Theyused tobemadein certain parts
of Great Britain fromvariouslichens,but the manu-
facture of these hasalmostentirely disappeared.
They have been known from early timesasdyes.
They give beautiful purplesand reds, but the colour
isnotveryfast. Thedyeisproduced by theaction
of ammoniaand oxygen upon the crushed Lichens
orweedsastheyarecalled. Theearly way of pro-
ducing the colour was by treating the Lichen with
stale urine and slaked lime, and this method was fol-
lowedinScotland.  Orchil isapplied to wool by
thesimple process of boiling it ina neutral or slight-
lyacid solution of the colouring matter. 3 % Sul-
phuricacidisa useful combination.  Sometimes
alumand tartarareused. Itdyesslowlyand evenly.
Itisused asa bottom for Indigo on wooland also for
compound shadeson woolandsilk.  Forcottonand
linendyeingitisnotused. Itisrarelyused byitself
as the colour is fugitive, but by usinga mordant of
tin, the colour ismade much more permanent.

- “Archilisin general avery usefulingredient in
dyeing ; butasitisrichin colour,and communi-



54

catesanalluring bloom, dyersare often tempted to
abuseit, and to exceed the proportions that canadd
tothe beauty, without, at thesame time, injuring in
adangerous manner the permanence of the colours.
Nevertheless, the colour obtained when solution of
tinisemployed, isless fugitive than without this
addition.”

Many of the British lichens produce colours by
thesame treatment asis used for producing Orchil.
Large quantities were manufactured in Scotland
fromlichens gathered in the Shetland Islands and
Western Highlands. -~ Thiswascalled Cudbear.
Thespecies used by the Scottish Cudbear makers
were generally Lecanora tartarea and Urceolaria
calcarea; butthefollowinglichensalsogivethe
purple colour on treatment with ammonia.— Ever-
nia prunastri, Lecanora pallescens, Umbilicaria vellea
U. pustulata, Parmelia perlata; -whilstseveral
others give colours of similar character, butof
little commercial value. The manufacture of
Archiland Cudbear from the various lichens is
simplein principle. Inallcasesthe plantisreduced

+ The Art of Dyeing. Berthollet.  He gives minute directions for
the preparation of Archil. seepage 365.
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toa pulp with water and ammonia, and the mass
keptatamoderate heatand allowed to ferment, the
process taking two or three weeks to complete. The
ammoniaused tobeaddedin the form of stale urine,
and additions of slaked lime were made from time
totime.§ The general modeof treatment forthe
development from thedye lichens of orchil and
cudbear consists of the following steps :—

1.—Careful washing, dryingand cleaning, to
separate earthy and other impurities.

2.—Pulverisation intoacoarse or fine pulp
with water.

3.—Regulated addition ofammonia of a cer-
tainstrength and derived from varioussources
(putrid urine, gasliquor, etc.)

4.—Frequentstirring of the fermenting mass.
soas to ensure full exposure of every part thereof
to the action of atmospheric oxygen.

5.—Addition ofalkalisin some cases(e.g. pot-
ash or soda) to heighten or modify the colour ;
and of chalk, gypsum and other substances, to ,\

§ Some British Dye Lichens. A/fred Edge.
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impart consistence. Variousaccessoriesare em-
ployed, e.g. the application of continued, mode-

rate and carefully regulated heatduring the pro-

cess of fermentation. |

RECIPES FOR DYEING WITH LICHENS.

To dye Brown with Crotal.

For 611bs. (1000z.) of wool. - Dyebaths may be
used of varyingstrengths of from 10to 50 oz. of
Crotal. Raisethebath totheboil, and boil foran
hour. Alighttanshadeisgotby first dipping the
woolinastrong solution of Crotal,a darker shade by
boiling for half-an-hour, and a dark brown by boil-
ing for two hoursorso. - Itisbetter,however, to
get the shade by altering the quantity of Crotal
used. Theaddition of sufficient oil of vitriol to
make thebathslightly acidwill beanimprovement.
(A very small quantity should be used).

To Dye Red with Crotal —

Gatherthelichen offthe rocks—itis best in win-
ter. Putlayersoflichenand woolalternatelyina

$From Dr. W. L. Lindsay, On Dyeing Properties of Lichens.
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pot, fillup with water and boil until you get the de-
sired tint. Toomuch crotal willmake thewoola
dark red brown, buta very pretty terra cottared can
begot. Nomordantisrequired.

To ‘Dye Pink fromabright yellow Lichen. (Parmelia
parietina ).
Mordant the wool with 3 % of Bichromate of
Potash,then boil with thelichen for 1 hour or more.

To Dye Brown from Crotal.

Boil the wool withan equal quantity oflichen for
1 or 1£hours. No mordant is required.

To dye red purple from Cudbear & Logwood.

Dye with equal quantitiesof Cudbearand Log-
wood, the wool having been mordanted with
chrome. A lighter colourisgot by dyeing with
8 Ibs. cudbear and L Ib. logwood (for 301bs. wool).

To Dye Yellow on Linen with the Lichen Peltigera
canina (alargeflatlichen growing onrocksin
woods).

Mordant with alum, (11b. toalb. of linen) boil
for2 hours. Then boil up withsufficient quantity
of thelichen till the desired colourisgot.
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LIST OF LICHENS USED BY THE
PEASANTRY OF DIFFERENT
COUNTRIES FOR WOOL
DYEING.*

SuapeEs oF RED, PurPLE AND ORANGE.

Roccella tinctoria. Orseille.  Growsinthe South
of France,onrocksby thesea.

Lecanora tartarea. Crotal, Crottle, Corkur, Cor-
cir, Korkir. FoundintheScotch Highlands
and Islands, growingonrocks; used for the
manufacture of Cudbearin Leith & Glasgow.

L. parella. Light Crottle, Crabs Eye Lichen.
Found in Scotland, France, and England, on
rocks and trees, formerly celebrated inthe
South of Francein themaking of the dyecalled
Orseille d’Auvergne.

L. hematomma.—Bloody spotted lecanora, Black
lecanora. Found in Scotland on rocks and
trees.

* Fromanarticle by Dr. Lauder Lindsay onthe “Dyeing Pro-
perties of Lichens,” in the Edinburgh Philosophical Journal. July
toOctober 18535.
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Umbilicaria pustulata.—Blistered umbilicaria.
Found onrocksin Norway and Sweden.

Istdium corallinum. White crottle. Found onrocks
in Scotland.

I. Westringir. 'Westring’s Isidium. Norwayand
Sweden.

Urceolaria calcarea. Corkir, Limestone Urceo-
laria. FoundinScotland, Western Islands,
Shetland and Wales, growing onlimestone
rocks.

U. Scruposa. Rock Urcolaria. Growsonrocks
inhilly districtsin England.

U. cinerea. Greyish Urceolaria. InEngland,on
rocks.

Parmelia saxatilis. Crottle, stane-raw, Staney-raw,
(Scotland). Scrottyie, (Shetland). Sten-laf; -
Sten-mossa, (Norway and Sweden). Found
onrocksandstonesin Scotland, Shetland,and
Scandinavia. InwintertheSwedish pea-
santry wear home made garmentsdyed purple
by thislichen. By the Shetlandersit isusually .
collected inAugust,whenit is considered rich-
estin colouring matter.
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P. omphalodes. Black Crottle, Cork, Corker,Cros-
tilor Crostal,(Scotch Highlands). Arcel, Ire-
land). Kenkerig, (Wales). Alaforel-leaf,
(Sweden). Found onrocks,especially Alpine,
in Scotland, Ireland, Walesand Scandinavia.
One of the most extensively used dye-lichens.
Ityieldsadark brown dyereadily toboiling
water, and it is easily fixed to yarns by simple
mordants. Itisstated toyieldared,crimson

or purpledye.

P. caperata. Stonecrottle, Arcel. Foundin North
of Ireland and Isle of Man, ontrees. ~Said to
dyeyarnbrown, orangeand lemon yellow.

P. conspersa.  Sprinkled parmelia. Found grow-
ing onrocksin England.

Evernia prunastri. Raggedhoarylichen. Stag’s
hornlichen. Found inScotland, on trees.

Ramalina scopulorum. Ivory-likeramalina. Scot-
land, on maritimerocks. Areddye.

R. farinacea. Mealy ramalina. On trees in

England.

Borrera ashney. Chutcheleera. India.
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Solorina crocea.  Saffronyellow solorina. InScot-
land, on mountainsummits. Thecolouring
matter isready formed and abundant in the
thallus. ¢

Nephroma parilis.  Chocolate colored nephroma.
Scotland, onstones, Said to dyeblue.

Sticta pulmonacea.  On trees.

Lecidea sanguinaria. Red fruitéd lecidea. In
Scotland, on rocks.

Conicularia aculeata. var. spadicea. Brown prick-
ly cornicularia. Canary Islands, Highland
Mountains.

Usnea barbata. Bearded Usnea. Pennsylvania
and South America. Onoldtrees. Stated to
dyeyarnorange.

U. florida. ~Floweringlusnea. Pale greenish yel- -
low or reddish brown.

U. plicata. Plaited usnea. On trees.

SHADES OF BROWN

Cetraria Islandica. Iceland moss. Iceland heaths,
andhills. Ityieldsagoodbrowntoboiling
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water, but thisdyeappearsonly to have been
madeavailable to the Icelanders.

Parmelia physoides. Dark crottle, Bjork-laf. Found
in Sweden, Scotland & Scandinavia, on rocks
and trees. '

P. omphalodes. In Scandinavia and Scotland.
Withering asserts that it yieldsa purpledye
paler, but more permanent, than orchil ;
whichis prepared in Iceland by steeping in
stale lye, addingalittlesaltand makingitup
into balls with lime.

Sticta pulmonacea. Oak lung, Lungwort, Aikraw,
Hazel-raw, Oak rag, Hazel rag, Hazel crottle,
Rags. Foundonireesin England, Scotland,
NorthofIreland, Scandinavia. Itdyeswool
orangeand issaid to have been used by the
Herefordshire peasantry todyestockings
brown. Somespeciesyield beautiful saffron
or gamboge coloured dyes. e.g. S. flava,

crocata, auraia.

For continuation of list see Appendix.



CHAPTER VI.

*BLUE
INDIGO, WOAD, LOGWOOD.

“ Notwithstanding the very great facility of dye-
ing wool blue, when the blue vatisonce prepared, it
is far otherwise with regard to the preparation of
this vat, which isactually the most difficult opera-
tionin the wholeart of dyeing.”— He//oz.

INDIGO

Inpico isthe blue matter extracted froma plant,
Indsgofera tinctoria & other species,growing in Asia,

* Early dyers were particular as to the naming of their colours.
Hereisalistof blues, publishedin 1669.— White blue, pearl
blue, pale blue, faint blue, delicate blue, sky blue, queen’s blue,
turkey blue, king’s blue, garter blue, Persian blue, aldego blue,
and infernal blue.”



64

South Americaand Egypt. Itreachesthemarket
inafine powder, whichisinsolublein water. There
are two ways of dyeing withindigo. Itmay be dis-
solved in sulphuric acid or oil of vitriol, thereby
makinganindigoextract. This process was dis-
coveredin 1740. Itgivesgood bluecolours, butis
not very permanent. Darker colours by thisme-

thod are more permanent than the palerones. It
doesnot dyecotton or linen.

The other method isby theindigo vat process,
which produces fast colours, butiscomplicated and
difficult. Inordertocolourwithindigo,it hasto
bedeprived of itsoxygen. Thedeoxydised indigo
is yellow, andin thisstate penetrates the woollen
fibre; themore perfectly theindigoinavatisde-
oxydised, the brighterand faster will be the colour.
For thedyeing of wool, thevatsare usually heated
toatemperatureof 50° C.  Cotton and linen are
generally dyed cold.

Hellotsays “ when the vat, of whatsoever kind it
be, isonce prepared ina properstate, thereisno
difficulty in dyeing woollens or stuffs, as it is requi-
site only tosoak themin clean warm water,to wring
them, and then to immerse them in thevat, fora



65

longer or shorter time, according as youwould have

the colour more orlessdeep. ' Thestuffshould be
from time to time opened, that is to say, taken out

and wrung over thejvatand exposed to the air fora
minute or two, till it becomesblue. ~ Forletyour
vat be what it will, the stuff will be green when
taken outand will become blue when exposed to the
air. Inthismannerit isvery propertolet the col-
our change before you immerse your stuffsasecond
time, as you are thereby better enabled to judge
whether they willrequire only one or several dips.”
~—“The Art of Dyeing Wool,” by.He//oz.

The colour of the blueis brightened by passing
the wool through boiling water after it comes out of
thedye. Indigo is a substantive dyeand conse-
quently requiresno mordant.

4 1). “To MAKe ExTrRACT oF INDIGO.—
Put 21bs. of oil of vitriolinto a glass bottle or jar,
stirinto it 8 oz. of powdered indigo, stirring briskly

t I give hererecipes for the simpler vats which can beused onz
smallscale. The more complicated recipes can only be done ina
well-fitted dye house. I would refer the reader to those in ““ The
Artof Dyeing” by Hellot, Macquerand D’Appligny,and ¢“Ele-
mentsof the Artof Dyeing” by Berthollet:

3 F
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for { hour, then cover upand stir 4 or § timesaday
forafew days, thenadd alittle powdered chalk to
neutralise theacid. Itshould beadded slowly, little
by little, asthe chalk makes the acid bubble up.
Keep it closely corked.

2). To Make ExTracT ofF InpIGO.—

40z.sulphuricacid, ] oz. finely ground Indigo.
Mixlike mustard, and leave to stand over-night.
Prepare the wool by mordanting with 5 0z. alum to
11b. wool. Boilfor £ hourand dye withoutdrying.

3). To Dve Woor witH INpIGo ExTRACT

For 4to61bs. of wool. Stir 2 to 3 0z. of Indigo
extractinto the water of the dye bath. 'Theamount
is determined by the depth of shade required.
When warm, enter the wool, and bring slowly to
boiling point (about § hour) and continue boiling
for another L hour. By keeping it below boiling
point whiledyeing, better coloursare got, butitis
apt to be uneven. Boilinglevels the colour but
makesthe shade greener. Thisiscorrected byadd-
ingtothedye bath a little logwood, 1oto 20 per
cent. Thisshould be boiled up separately, strained,
and putin the bath before the woolisentered. Too
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muchshould beavoided however, asit dims the
colour.. Itcanbedoneinthesamebath,but better
resultsare got by separatebaths. ~ Instead of log-
woodalittlemadder issometimesused; alsoCud-
bear or Barwood.

4). To Dye Sik witH Inpico ExTRACT.

Dyeatatemperature of 40 to 50° C.inabath
withalittle sulphuricacidand theamountofindigo
asisneeded forthecolour. Anothermethodisto
mordant thesilk first with alum by steeping it for
12 hoursinasolution of 2§ per cent. and then, with-
out washing, todye withtheIndigo Extractand
about10 % of alumadded tothedyebath. By this
means compound colours can be made by the addi-
tion of cochineal, for purple, or old Fustic, Log-
wood, etc., for greys brownsand other colours.

5). SaxoN BrLue.—

Putintoa glazed earthen pot 4 1bs. of good oil of
vitriol with 12 oz. of choice Indigo, stir thismix-
ture very hastily and frequently in order to excitea
fermentation. Itiscustomary withsome Dyersto
putintothiscompositionalittle antimony or salt-
petre, tartar,chalk, alumand other things, but I find
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it sufficient to mix the oil and Indigoalone, and the
colours will be finer, for those neutral salts destroy
theacid of thevitrioland sully thecolour. Inzg4
hoursitisfitforuse. Thenacopperofa goodsize
is to befilled with fair water (into which one peck of
branis putinabag) and made pretty warm, the bran
after yielding itsflower must be taken out, and the
Chymie, (Indigo Extract) mixed well with water
in a Piggin, (asmallpot) is put in according
totheshade required, having first putin a hand-ful
of powdered tartar ; theclothisto be well wetand
worked very quick over the winch (stick on which
itishung) for halfan hour. = Theliquor mustnot
be made hotter than for madder red (just under
boiling point). = The hotacid of the vitriol would
cause the blue toincline to green if too much heat
wasgiven. (Fromanold Dye Book).

6). - To Make vp A BLue Var.—

Take 1 Ib. Indigo thoroughly ground, put this
intoadeep vessel with about 12 gallons of water,
add 21bs. copperas,and 31bs. newly slaked lime, and
stir for 1 5 minutes.  Stiragain after 2 hoursand re-
peatevery 2 hoursfor sor6times. Towardsthe
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end, theliquor should bea greenish yellow colour,
with blackish veins throughit, and arich froth of
Indigoon thesurface. _Afterstanding 8 hoursto
settle, the vatisfit to use.

7). Turquoise ForR 'WooL.—

Mordant withalum. ' Forapaleshadeuser tea-
spoonful of Indigo Extract (see No. 2) for 1 1b. of
wool. Boil L hour. .

8). Brue ror Woor. (Highlands).

Take a sufficiency of Indigo. ' (For medium
shadeabout 1 0z. toevery pound ofwool). Dissolve
it in about asmuch stale urine (abouta fortmght
old) as will make a bath for the wool. Makeitluke-
warm. Put in the wool and keepitat thesame
temperature till thedyeingisdone. = For a deep
navy blueitwill takeamonth, but a pale bluewill
bedonein 3or 4 days. “Every morning and evening
the wool must be taken out of the dye bath, wrung
out and put backagain. :' Thebath mustbekept
covereédand the temperature carefully attended to.
Someadd adecoction of dock roots the last: day,
whichissaid to fix theblue: ' The woolmustthen
be thoroughlywashed.  Thisisafastdye. «
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9). Inpico Var. (Forsmalldyers).

Addto soolitres of stale urine 3 to 4 kilos of com-
monsalt and heat the mixture to §0° to 60° C., for
4 to 5 hours with frequentstirring, thenadd 1 kilo
of madder, 1 kiloof groundIndigo, stir well,and
allow to ferment till the Indigoisreduced.

10). SaxoN Bruk. (Bertholle:).

Prepare the wool with alum and tartar. A
smaller or greater proportion of the Indigosolution
is putinto thebath, (1 part of Indigo with 8 parts of
sulphuricacid, digested for 24 hours),according to
the depth of shade wished to be obtained. For
deep shadesit isadvantageousto pour in the solu-
tion by portions, lifting out the wool from the bath
whileitis beingadded. Thecold bathactsaswell
asthe hot.

11). THE CoLp InpiGo VAT witH URINE.

Take 4 1bs. of powdered Indigoand putitintoa
gallon of vinegar, leaving it to digest over aslow fire
for 24 hours. Attheend ofthistimethe Indigo
should be quitedissolved. = Ifnotdissolved pound
itup withsomeof theliquoradding alittleurine.
Putintoit 1b.madder, mixingitwell. Then pour
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itintoa cask containing 60 gallons of urine (fresh or
stale). Mix and stir the whole together ; this
should be done morning and evening for 8 days or
until thesurface becomes green when stirred, and
produces froth. Itmaybeworked immediately
without any other preparation thanstirring it 3 or
4 hoursbefore-hand. Thiskind of vatisextremely
convenient, because when once prepared it remains
soalwaysuntilitisentirely exhausted. According
asyou would haveyour vatlarger or smaller you re-
duceor enlarge theamount of the ingredients used
inthesame proportionastheoriginal. Thisvatis
sooner prepared in summer than in winter.

12). INpIGo VAT ON A SMALL SCALE FOR
WooLLENs AND CoTTOoNs.—

Haveastrong g gallon cask, putintoit 8 gallons.
of urine, havea 4 quart picklejar, into which put
1 1b. ground Indigoand 3 pintsof best vinegar ; put
the jarintoasaucepan filled with water, and make
itboil well for 2 hours, stirring itall the time. . Let
it stand ina warm place for 3 days, then pourit
into thecask; rakeit up twiceaday foramonth. It
must be covered from theair.
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13).  Brue Var For WooLLENS.—

Forevery 20 gallons of wateradd 5 oz. ground
Indigo, 8 0z. of potash, 3 0z. madder, and 4 oz. bran.
Keepthesolution at 140°F. ; ‘after 24 hours the
wholewill have begun toferment, thenadd 2 oz.
madder, stir and allow the whole to settle, after
which thevatisready for use.

14). To Dve INpico Brue. Urine Vat.—

Prepare vatasfollows :—To 31 gallons of stale
urineadd 4% oz. of common salt, and heat the mix-
turetor25° F. (as hotasthe hand canbear). Keep
atthisheat for4 to 5. hours, frequently stirring,
then add 11 oz. thoroughly ground Indigo and
1foz. Madder, stirwell and allow to ferment till the
Indigo isreduced. ‘Thisisrecognized by theap-
pearance of the vat, which should be of a greenish
yellow colour, withstreaks of blue.  Allow thevat
tosettle, when youcan proceed withdyeing. Pro-
cessof dyeing thesameasin No. 1.

15). To Dye INpico Brue.—Potash Vat.—

Intoapot 3 partsfull of water put 15 0z. Madder
and 1 oz.bran. Heattonearlyboiling,and keep
at thisheat for 3 hours. . Thenadd 50z. Carbonate
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of Potash ; allow Potash to dissolve and let the
liquorcool down tillluke-warm. Thenadd 5 oz.
thoroughly ground Indigo, stir welland leave to
fermentfortwo days, occasionally stirring, every
12 hoursorso. Wooldyedin this vatmust be tho-
roughly washed after the colour isobtained.

Process of Dyeing.—Into avat prepared asabove,
dipthewool. Keepitunder the vatliquor, gently
moving aboutasufficient time to obtdin the colour
required. Alightblueisobtainedinafewseconds,
darkerblues take longer.  Take out'wool, and
thoroughly squeeze out of it all thedyeliquorback
intothevat. Spread outthe wool on the ground,
exposedtotheairtill thefull depth of colourisde-
veloped. ' Thewool comes outof the vata green-
ish shade, but the oxygen in the air darkens it,
through oxydation; to indigo blue. ..The wool -
should now be washed in cold water withalittleacid
added toit,and again thoroughly rinsedand drlcd

16). . :BLue VAT ForR CoTTON.—

Inacleantub put.10 pails of water, slacken 1
bushel of lime into it,and cover whileslackening ;
put 6 1bs. ground Indigoin a potand mix itintoa.
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paste with hot waterand then put 4 pails of boiling
water on toit, stirit,coverit, andleaveit. Inan-
other pot, put 201bs. copperas, pour 4 pails of water
on this, stir itand leaveit covered. Pour 4 pailsof
water on the top of the lime thatisslackening, rake
itup welland putin themelted copperas; rakeit
well and put in the Indigo; stir well and leave
covered for a couple of days, stirring occasionally.
Halffillanew vat with themixture. Rakeitwell
and while youareraking, fillitup with clean water,
continue raking foran hour. Coveritover; itcan
beused thenextday. Thisisacolourthatnever
washes out.

17). GLOUCESTERSHIRE Inpigco VaT.

Size 5feetover thetop: 7feetdeep, 6to7 feet
at the bottom.

Take L cwt. bran, { peck limeand 401bs. indigo.
Warmup to 18oto200°F.,rakeit 4 timesaday. If
itfermentstoomuch add morelime: ifnot enough,
morebran. Anexperienced eye or nose will soon
tell whenitisripeorfit touse, whichshould bein
about 3days. Regulate thestrength of the vat from
time to time to the colourrequired. Nomadderor
woad isused when much permanency is wanted.
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18). Corp INpico VAT ror DyriNG Woor,
Sitk, Linen anp CorToON.

1 part Indigo, 3 partsgood quicklime, 3 parts
English vitriol, and 1§ partsof orpiment. The
Indigois mixed with water, and the lime added,
stirred well, covered up, and left for some hours.
The powdered vitriol isthen added, and the vat
stirred and covered up. ~ After some hours the or-
piment powder is thrownin and the mixture is left
for somehours.  Itisthenstirred well and allowed
to rest till the liquid at the top becomes clear. It
is then fit for dyeing.

, W0AD

Woad is derived froma plant, Isatistinctoria,
growing in the North of Franceand in England.
It wasthe only bluedye in the West before Indigo
wasintroduced from India. Since then woad has
been little used except asa fermenting agent for the
indigovat. Itdyeswoollen clothagreenish colour
whichchangestoadeep bluein theair. Itissaidto
beinferior incolour to indigo but the colour ismuch
more permanent. The leaveswhen cutarereduc-
ed to apaste, kept in heaps for about fifteen
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daystoferment, and thenformed intoballs which
are dried inthesun; these havearatheragreeable
smelland are ofaviolet colour. These ballsare sub-
jected toa further fermentation of g weeks before

being used by thedyer. When woad isnow used it
is always in combination with Indigo, to im-
prove the colour. . Evenbyitself, however, it
yields a good and very permanent blue.

It is not now known how the ancients prepared
the blue dye, but it has been stated (Dr. Plowright)
that woad leaves when covered with boiling water,
weighted down for half-an-hour, the water then
poured off, treated with caustic potash and subse-
quently with hydrochloricacid, yield a good Indigo
blue: . If the time of infusion beincreased, greens
andbrownsareobtained. ' Itissupposed thatwoad
was “vitrum,” thedye with which Cesarsaid al-
most all the Britonsstained theirbodies. Ttissaid
to grow near Tewkesbury,also Banbury.” It was
cultivated till quitelately in Lincolnshire. There
were four farmsin 1896 ; oneat Parson Drove, near
Woisbech, two farms at Holbeach, and one near Bos-
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ton. Indigo hasquite superseded it in commerce.*

«Itis like the Indigo plant, butlessdelicate and
rich.  Ttis put in vats with Indigo and madder to
dyeanever-fading dark blue on wool, and was called
woad-vats before Indigo was known.”  (Thomas
Love). Andagain“ Woad, or whatismuch strong-
er, pastel, always dyed the blue woollens of Europe
until Indigo was brought over here.”

Bancroft says *“ Woad alone dyes a blue colour

very durable, but less vivid and beautiful than that

of Indigo.”

LOGWOOD
(Bois de Campéche, Campeachy Wood)

Logwoodisa dye wood from Central America,
used for producing blues and purples on wool, black
on cottonand wool, and black and violetonsilk. It
is called by the old dyers, one of the Lesser Dyes,
because the colour losesallits brightness when ex-
posed totheair. Butwith proper mordantsand
with careful dyeing thisdye can produce fastand

* Woad, pasteland Indigoare used in some dye books to mear

thesame dye,and they evidently have very much the same prepara~
tion in making.

g
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good colours. Queen Elizabeth’s government
issued an enactment entlrely forbidding the use of
logwood Theactisentitled “ An Act for the
abolishing of certeine deceitful stuffe used in the
dyeing of clothes,” and it goes on to state that

*“ Whereas there hath been brought from beyond
the seas a certeine kind of stuff called logwood,
aliasblockwood, wherewith divers dyers,” etc.,
and “ Whereas the clothes therewith dyed, are not
only solde and uttered to the great deceit of the
Queene’sloving subjects, but beyond the seas, to
the great discredit and sclaunder of the dyers of this
realme. Forreformation whereof, beitenacted
bythe Queene our Soveraygne Ladie,
that all such logwood, in whose handes soever
founde, shall be openly burned by authoritie of the
maior.” The personso offending wasliable to im-
prisonment and the pillory. Thisisquoted from
“The Artof Dyeing,” by James Napier, written in
1853. Hegoesontosay,* Upwardsof eighty
yearselapsed before the real virtues of this dyeing
agentwereacknowledged ; and thereisnodye-
wood we know so universally used, and so univer-

sally useful.”  The principal use for logwood isin
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making blacks and greys. Thelogwood chips
should be putina bagand boiled for 20 minutes
to 5 hour, justbefore using.  “Logwood is used
with galls and copperas for the various shades of
greys, inclining toslate, lavender,dove, andlead
colour,etc. For thispurposeyou filla cauldron
full of clean water, putting into itasmuch nut galls
asyou think proper. Youthenaddabagof log-
wood, and when the whole is boiled, having cooled
theliquor, youimmerse the stuff, throwing in by
degrees some copperas, partly dissolved in water.”
—Hellot. Hellotisveryscornful of logwood,
namingitasoneof thelesser dyes, and not to be used

by good dyers.
RECIPES FOR, DYEING with LOGWOOD.

1). Brack ror CorToN.—

After washing, work the cottonin a cold infusion
of 30 % to40 % of Sumach, oritsequivalentin -
other tannin matter* (ground gall nuts,myrobalans,
etc.) and letsteep over-night. = Squeeze out and
without washing pass through a bath containinga
diluted solution of lime water, or soda. Workin a
cold solution of copperas for £ hour, then back into

* See page 36
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thesodaforaihouratatemperatureof 50°to60°C.
Then wash. Dyeina freshlymadebath of logwood
with asmall proportion of old Fustic or Quercitron
Bark. Thecottonisintroducedintothecold dye
liquorand the temperature gradually raised to boil-
ing. Boil for fan hour. Afterdyeing, the cotton
should be passed through a warm solution of Bi-
chromateof Potash. (5 grainsperlitre). ltis
then washed and worked in a warm solution of soap
anddried. More Fusticmakesa greenerblack.

When catechu is the tanning matter employed,
the cottonshould be worked in aboiling decoction
ofitand allowed tosteep till cold.

2). Grey DraB ror WoorL.

(rolbs.) Dissolve L oz. Bichromate of Potash in
water,and thenboil for { hour ; lift the wooland
add 1 oz.logwood : boilfor L hour. Lift out,wash
and dry.

3). Loewoop Grey oN CoTToN.

The cotton is worked in a weak decoction of log-
wood at 40°to 50°C.,and thenina separate bath
containing aweak solution of ferrous sulphate or
Bichromate of Potash. 'Wash.
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4.) Green Brack ror Woor.—

Mordant wool with 3 % Bichromateof Potash
and 1 % Sulphuricacid (or4 % Tartar) forrta1}
hours. 'Thenwashanddyewith3s % tos0. % of
Logwood This givesablueblack. Itisgreened
by adding 5 % old Fustictothedyebath. The
more Fustic the greener the{ black becomes. If
3 % to4 % alumisadded to themordanting bath,a
still greener shadeisobtained. Sulphuricacidin
the mordant producesa deadlooking blueblack.
Tartaryieldsabright bluish black.

5). - Locwoop BLUE For. WooL.

Mordant the wool for 1 to 1 hoursat 100°C.,
with 4 % alumand 4to § % cream of Tartar. Wash
welland dyefor 1 to 1 hoursat boiling point with
15to 30 % logwood and 2to 3 % chalk. Thiscol-
ourisnotvery fast, butcan be made faster by adding
1to 3 % bichromate of potash and 1 % sulphuric
acid. The brlghtest logwood bluesare obtained
by dyeing just below boiling point. Long boiling
dulls the colour.

6). GRreeN BLack For WooL.
Mordantwithz % Chromeand 25 % sulphuric
G
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acid. Boil 1§ hoursandleaveovernight. Dye
with 40 % logwoodand 10 % Fustic. Boil t hour.

7). Locwoop BLue ror WooL.

Chromer % ,Alum 3% ,Tartar11 %. -Boil
11 hours and leave over-night. Dye withlog-
Wood 20 % and Cudbear 1'% . ' Boilonehour,
then throw in 20 quarts of singlemuriateoftin, di-
luted with 20 to 30 gallons of water.. Immerse 15
minutesand wash.

8). Fast Purpre ror CoTToN.

(For20lbs. cotton.) Mordant with copperas.
Washslightly ; then'abath of muriateoftin.- Dye
with 4 to 51bs, logwood.

9). "Fast Brack on WooL.—

Put wool intoastronglogwood bath, the stron ger
thebetter, and boil for 1 hour.  Takeoutand drain,
and putintoa Blchromatc of Potash bath and keep
at150°F. forabout 5 minutes. Thena bath of Fus-
tic or Quercitron. - After which wash well in cold
water.

10). Brack ror CoTTON.— :
(For1olbs.) Steepcottoninhotdecoction of 3
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1bs. Sumach and let stay overnight. 'Wring outand
work for 1o minutes through lime water : then
work for { hourinasolution of 21bs. copperas. It
may be either washed from this, or worked again
throughlime water for 1o minutes. Dyefor § hour
ina warm decoction of 3 Ibs. logwood adding £ pint
chamberlye. Takeoutcottonandaddtothe same
bath 2 oz. copperas. = Work ro minutes, then wash
anddry. 1lb.Fusticisadded fo’r.jet black.

11). Fast BrAack FoR WOOLLENS.—

(For solbs.) Mordantwith21bs. chrome, 1 1b.
Tartar, 1 quart Muriateof Tin.  Boil 1 hourand
wash well. © Dyewith 251bs.logwood and 3 lbs.
Fustic. Boil jominutes. Takeoutandadd s
pint Vitriol. Return for rominutes, washanddry.

12). JeT Brack For SILK.

(Forsolbs.) Mordantinhotsolutionof Nitro-
Sulphateof Ironat 1 50° F., work for { hour.. Wash
well, thenboilup 181bs. Fustic. Putoff theboil,
entersilk and work for 3ominutes. Takeout.

Boil 161bs. logwood, put off theboiland decant the
liquorinto fresh bath,add 1 1b. whitesoap, enter and
work from 30 to4ominutes. - Wash well.
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13). LAVENDER ForR WooL.

(For611lbs.) Mordantwith 3o0z. Bichromate
of Potash, for 4 s minutesand wash. Dyewith 2
oz.madder, 1 0z. lbgwood. Enterthe wool, raise
totheboiland boil for 4§ minutes. The proportion

of logwood to madder can besoadjustedasto give
variousshades of claret to purple.

14). Brack ror WooL.

Mordant 61 1bs. wool with 4 0z: Chrome. Boil
for 45 minutes. Dyewith 500z.logwood, 1 0z.
Fustic. Raisetoboiland boilfor 4 5 minutes.

15). Fast CHROME BLACK FOoR WoOL.

(For 401bs.wool.) Dissolve 31bs. copperasand
boilforashorttime. Thendip the woolin thisfor
2 hour, airing frequently. - Takeout wool and make
dye with 241bs. logwood: = Boilfor Lhour. Dip
2 hour, airwool, dip+hourlongerand then washin

strong soapsuds.
16). LiGHT SILVER DRAB FoR WooL.

(For solbs.wool). 1lb.logwood,L1b.alum.
Boil well and enter wooland dip for 1hour.
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17). A FasT Locwoop BLue For ‘WooL.

(Highlandrecipe). ‘Mordantwith 3 % Bichro-
mate of Potashandboil woolin'it for 15 hours.
Washanddry wool. Makeabathof15to20%
logwood with about 3 % chalk added toit. Boil the
wool for thour, washanddry. - Thewool can be
greened by steeping it allnight in a hotsolution of
heather, or boiling it in heather till the desired tint
isobtained.

18). . GreEn Brack ror WooL..

(For solbs.wool). Boil 20minuteswith 1 1b.

chrome. Dyewith2olbs. Fustic, 8lbs. logwood.
Boilfor { hour. 4%

19). SLATE PurpLE.

(For8olbs.yarn). Mordantwith 2 lbs. chrome
for 2ominutes. = Dyewith rolbs.logwood& 11b.
Cudbear. '+ Boil for hour.

20). RaAveN GRrey ror WooL.

(For6olbs.) Dissolve 8 0z. Alumand work the
wool very quickly for £ hour atboiling heat; then
takeitoutandadd to thesameliquor 3 or 41bs. cop-
peras, & work itatboiling heatfor £ hour.  Then
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wash. . Inanother copper, boil 1pailfull of logwood
chipsfor zominutes. ' Putthe woolinto thisfor ]
hour; thenreturnitintothealumand copperas for
10to I § minutes.

21). Dark Rep PurrLe wita Locwoop

FoR WooL.—(For2%lbs.) Mordantwith rooz.
alumand 2§ oz. cream of tartar for 1 hour. ~ Let
cool inthemordant, then wring out and put away
for 4 or 5daysinalinen (or other) bagin thedark.

Dye with 11b.logwoéod, and § 1b. madder. Boil
up thelogwood and madderin aseparate bath and
pour through asieveintothedyebath. Enterthe
wool when warmand bringtoboil.  Boil from §
hourto 15 hours. 'Wash thoroughly.

22).  VioLer witH LogwooD For SILK.

Thesilk iswashed from thesoapand drained.
For every pound of silk, dissolve in cold water 1 0z.
verdigris; whenitis wellmixed with the water, the
silk isimmersed and keptin thisliquorforan hour.

Thisdoesnot givecolour. Itisthen wrung&aired.
Alogwoodliquoristhen made; thesilk dippedin

it when cold; it takesablue colour sufficiently dark.
Thesilk istakenoutand dipped inaclearsolution of
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alum; itacquiresared which producesavioleton
thesilk justdyed blue. The quantity of alumisun-
determined; themore alumtheredder the violet.
Thesilk isthen washed.

23). OrpiNary Locwoop Purpre For Woor.

(For1lb.) Mordantwoolwith L1b.alumand {
oz.tartar for thour; wring outand putawayinabag
forsomedays.  Dyewith J1b.logwood for 1 hour.

CHAPTER VII.

RED.
KERMES, COCHINEAL, LAC-DYE, MADDER.

KERMES.

Kermes, or Kerms, from which is got the
“Scarlet of Grain” of the old dyers, is one of the old
insectdyes. ~ Itisconsidered by mostdyerstobe
thefirst of the red dyes, being more permanent than
cochinealand brighter thanmadder. Inthe 1oth
century it wasin generaluse in Europe. Thereds
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of the Gothic tapestries were dyed with it,and are
very permanent, much moreso than the reds of later
tapestries, which were dyed with cochineal.  Ban-
croftsays “ The Kermesred orscarlet, though less
vivid,ismore durable than thatof cochineal. The
fine blood-red seen at this time on old tapestriesin
different parts of Europe, unfaded, though many of
them are two or three hundred years old, wereall
dyed from Kermes, with the aluminous basis, on
woollen yarn.”

Kermes consists of the dried bodies of a small
scale insect, Coccus ilicis, found principally on
the ilex oak, in the Southof Europe. Itissaid
to be still in use in Italy, Turkey, Morocco and
other places.

William Morris speaks of the “ Al-kermes or
coccus which produces withan ordinary aluminous
mordanta central red, true vermilion, and with a
good dose of acid a full scarlet, whichisthescarlet
of the Middle Ages, and was used till about the
year 1656, when a Dutch chemist discovered the
secret of getting a scarlet from cochineal by the
use of tin, and so produced a cheaper, brighter,
and uglier scarlet.”
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Kermes isemployed exactly like cochineal. It
has a pleasant aromatic smell which it givestothe
wooldyed with it.

The following recipe for its use is from-an. old
Frenchdyebook:—

201bs. of wooland £ abushel of branare putinto
a copper with asufficient quantity of water,and .
suffered to boil half-an-hour, stirring every now
andthen. Itisthentakenouttodrain. A While
thewoolisdraining the copper isemptied and fresh
water putin,towhichisadded abouta fifth of sour
water, four pounds of Roman Allum grossly pow=
deredand twopoundsofred Tartar.  Thewhole is
broughttoboil;and thatinstant the hanksaredip= -
pedin, which are toremain in for two hours; stir-
ring them continually. . ;'When the wool hasboiled -
two hoursinthisliquor, itis takenout, left todrain,
gently squeezedand putintoalinen baginacool
place for five or six daysand sometimes longer. This
iscalled leavm g the woolin preparatlon After
the wool has been covered for five or six days,itis
fitted toreceive thedye. A freshliquoristhen pre-
pared,and when it beginsto be lukewarm, take 12
oz. of powdered Kermesfor each pound of woolto
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bedyed, ifa fulland well coloured scarlet is wanted.
Ifthe Kermeswasold and flat, a pound of it would
berequired for each pound of wool." When the
liquorbeginstoboil, the yarn, still moist, (which it
willbe, ifithasbeen well wrappedinabagand kept
inacool place) isputin. Previoustoitsbeing dip-
pedin thecopper with the Kermes, a handful of
woolis castin, whichislet to boil fora minute. This
takes upakind of scum which the Kermes cast up,
by which the wool thatisafterwards dipped, ac-
quiresafinercolour. Thehandfulof wool being
takenout, the preparedisputin. Thehanksare
passed on sticks continually stirringand airing
themoneafter theother. Itmustboil after this
manner an houratleast, then taken outand placed
on polesto drain, afterwards wrung and washed.
Thedyestillremaining in theliquor may serve to
dipalittlefresh parcel of prepared wool ; it will
take some colour in proportion to the goodnessand
quality of the Kermes put into the copper.

Another Recipe for Dyeing with Kermes.—The
wool isfirst boiled in water along with bran for half-
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an-hour (I bushel of bran for 201bs. of wool) stir-
ringitfromtimetotime. Drain. « Nextboilfor
2 hoursinafresh bath with afifth of itsweight of
alumandatenthof Tartar. Sour waterisusually
added. Itisthenwrung,putintoabagandleftin
a cool place for somedays. TheKermesisthen
thrown into warm water in the proportion of 12 0z.
to every pound of wool.  'When the liquor boils, 2
handful of waste woolis thrown in, totake upthe .
drossofthe Kermes,andremoved. Thewool is
then put in'and boiled for an hour. = It is after-
wards washed in warm water in which asmall quan-
tity of soap has beendissolved. Thenwashedand
dried.

“To prepare wool for the Kermes dye, it is to be boiled in
water with about } of its weight in alum, and half as much of
Tartar, for the space of two hours and afterwards left in the
same liquor four or five days, when being rinsed, it is to be
dyed in the usual way with about 12 0z. of Kermes for every
pound of wool. Scarlets, etc., given from Kermes, were called
grain colours, because that insect was mistaken for a grain.
Wool prepared with a nitro-muriatic solution of tin (as is now
practised for the cochineal scarlet) and dyed with Kermes takes
a kind of aurora, or reddish orange colour.”—DBancroft.
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COCHINEAL

Thedried red bodies ofan insé;ct (Coccus Cactr)
foundin Mexico are named Cochineal.

REecipes For DyEING.
I). - SCARLET ForR WooL.

For each pound of wool put 20 quarts of water.
When the wateriswarm,add 2 0z.Cream of Tartar,
1 drachmsof powdered Cochineal. ~ When the
liquor isnearly boiling, putin 2 0z. of Solution of
Tin(which the Dyers call Composition for Scarlet).
Assoonasit begins to boil, the wool,which hasbeen
wetted, isdipped and worked in.theliquor foran
hourandahalf. A freshliquoristhen prepared,
11 oz. of starch is putinand when the wateriswarm
61 drachmsof Cochineal. 'When nearly boiling
2 oz.ofsolution of tinis putin. It mustboil,and
then the woolis put in and stirred continually for

13 hours. Itisthen taken out, wrungand washed.
The Scarletisthen in its Perfection.

2). CocHINEAL ForR CoTTON.

Prepare 5olbs of cotton with 1 51bs. Sumach 10
1bs. Alum.,, Dyewith 211bs.of Cochineal. . Leave
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for24 hoursin the Sumach; lift; winch2 to 3 hours
inahot solution of Alum; wash in twowaters, then
boil up thecochineal; put off the boil,enter cotton &
winch till colour be full enough then wash and dry

3). ORANGE Rep ror WooL.
1). Mordant wool with Alum,_,
2). Dye in a bath of weak Fustic,
Wash and Dry
3). ' Putintocold water; Creamof Tar-
. tar, Tin, Pepper and Cochineal.
~ When'warm, enter the wool
and boil.
4). Ping wiTH CocHINEAL FoR WooL.

(For6olbs.wool).  5lbs.12 0z. alum." Boiland
immerse wool for jominutes. Thenadd1lb. Coch-
inealand 51bs. creamof'tartar. Boiland enter wool
whileboiling, till the required colouris got.

5). ScARLET ForR WooL.

(For1oolbs.) 61bs. of Tartararethrowninto
the water whenwarm. Thebathisstirred briskly
and whenhot 11b. powdered cochineal isadded and
wellmixed.  Then 51bs. of clearsolution of Tinis
carefullymixedin. “Whenitisboiling the wool is
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putinand moved briskly.. -After2 hoursitistaken
out, aired and washed.

Thesecond bath.  Whenthe waterisnearly

.boiling 521bs. of powdered cochinealisputin, A
crust will formon the surface which will open in
several places.  Then13 toi41bs. of solution of tin
ispouredin. - Afterthisis wellmixed, the woolis
entered and stirred well. ~ Boilforanhour, then
washanddry.

These two processes can be done together with
good result.  Thecolour canbe yellowed by fustic
or turmeric.” 'More tartar in the second bath in-
creasesthe colour. Thescarlet may be brightened
by commonsalt.  Alumwill changethescarlet to
crimson, the wool being boiled ina solution of it for
one hour.

6). CrimsoN For WooL.

Mordant with 2] oz.alum and 1§ oz. tartar for
everylb.of wool. Thendyewithr1oz.cochineal.
Solution of tinissometimesadded.  Alsosalt.

7). . VioLET For WooL.

Mordant with 2 oz. alum for 1lb. wool. Dye.
with 1 0z. cochineal and 1 0z.0f solution of iron in
which the wooliskept till the shade is reached.
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8). Scarrer wiTH CocCHINEAL, FOR WooL.

(For 1000z.cleanwool).  Put6oz.Oxalicacid,
6 0z. Stannous Chloride (Tin Crystals ), 8 oz. pow-
dered cochinealin a bath containing about half the
quantity of water requiredto cover wool. ' Boil1o
minutes, thenaddsufficient watertocover wool.
Enter the wool; work wellin the dyeand boil for 2
hour,after which take out the Wool, wash and dry.

9). PurpLE, ForR WooL.

(For2L1lbs.wool).  Mordantwith Blchromate
of Potash, 1] 0z. in10 gallons of water. Dyewith
6to8oz.cochineal. “"With alum mordant (4 0z.)
acrimson colourisgot. With tin mordant(2 0z.)
ascarlet. 'Withiron mordant (2 0z.) a purplish
slateorlilac.

10).  ScARLET, FoR WooL.

Mordant the wool for 1to 1L hours with 6 % stan-
nouschlorideand 4 % cream of tartar. Wash.' Dye
with 5 to 12 % of ground cochineal for 1 to 11 hours.
Todyethe wool evenly,enterit inboth the mordant
and thedye when the wateris warmjand raise gradu—

ally toboiling.
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11).. SCARLET, ForR WooL.

Fillthe dye bathhalf fullof water,add 6 to 8 / of
Oxalicacid, 6 % of stannous chlorideand 5 to 12 per
cent. groundcochineal, boilup for 5 to rominutes,
thenfill up thedyebath'with cold water. Introduce
the wool, heatup the bath to theboiling pointin the
course of 2 to 1 hourandboil  hour.” - 'Washing
between mordanting and dyeing isnot absolutely
essential. Theaddition of tartar up to 8 per cent.
increases the intensity and yellowness of the colour.

Inordertoobtainbright yellow shades of scarlet
itisusualtoadd a small proportion of some yellow
dyetothebath.

Woolmordanted with 10 per cent. of Copper
sulphateand dyed in aseparate bath with cochineal
givesareddish purple, or claret colour. :

With ferrous sulphate asmordant very good pur-
plishslate orlilac colourscanbe got. Mordantand
dyeinseparate baths.. . Use 8 percent. of ferrous
sulphateand 20 per cent. of tartar.

12). CriMsoN FOR SILK.
Mordant thesilk by working for L hourina con-
centrated solution of alum, then leave tosteep over
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night. 'Wash welland dye inafreshbath contain-
ing 4o percent.of cochineal. Enterthesilkatalow
temperatureand heat gradaally to boiling.

13). SCARLET FOR SILK.

After boiling and washing, thesilk isfirstslightly
dyed with yellow by working it for £ hourat 50°C.,
inaweak soap bath containing about 10 per cent. of
Annatto; itisthen wellwashed. Mordantthesilk
by workingit for £ hour, thensteepingitovernight
inacold solution of 40 per cent. of nitro-muriate of
tin. Washanddyeina freshbath withadecoction
of 20to 40 per cent. of cochinealand 5 to 1o percent
creamof tartar. Enterthesilk atalow temperature
and heat gradually toboiling.” Brightenina fresh
bath of cold water, slightly acidified with tartaric
acid. Goodresultscan alsobeobtained with the
single bath method with cochmeal stannouschlo- -
rideand oxalicacid. '

With the use of iron mordants very fine shades of
lilac may beobtained on'sitk withcochineal. =

LA4C DYE

Like Cochinealand Kermes, Lac isasmall scale

insect, Coccus Jacca. ~ ItisfoundinIndia,Burmah -+
H
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and other Eastern countries; it wasintroduced into
Englandin 1796.

Themethod of dyeing withlacisvery much the
sameas with cochineal; it yieldsits colour lessread-
ily however, and should be ground intoa paste with
the tin solution employed and alittle hydrochloric
acidand allowed tostand foraday beforeusing. It
issaid to beafaster dye than cochineal, butisoften
used in combination withit, being a fuller colour
~ though notsobright.

A good fast scarlet is produced by the following
recipe:— For 1001bs. wool. - 81bs. lac, previously
ground up with part of the tin spirits, 5Ibs, cochin-
eal, 51bs, tartar, 201bs. tin spirit.

MADDER, -

M appeR consists of the ground up dried roots of
a plant, (Rubia tinctorum) cultivated in France,
Holland, and other parts of Europe, aswell asin In-
dia.  -Madderisnot muchused forsilk dyeing, but
for wool, linen and cotton itisone of the best dyes.
Itisalso used largely in combination with other
dyes to produce compound colours. When used for
cotton the colouris much improved by boilingina
wealk solution of soapafter the dyeing. = The grad-
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ual raising of the temperature of the dye bath is
essential in order todevelop the full colouring pow=
erof madder ; longboilingshould beavoided, asit
dullsthecolour. Ifthewaterisdeficientinlime,
brightershadesare got by adding a little ground
chalk tothedyebath, 1 toz percent.

Berthollet distinguishes two kindsof madderred
on cotton, one of which isgivenin No.4. The.
otheristhe well-known Turkey red or Adrlanople
red, avery difficultand complicated dye, but one of
the most permanentdyesknown. Madderreds
aresaid to benot so beautiful asthose from Kermes,
lacor cochineal, but my.expe.r.icﬁce has been that
with care, the finestreds can be got with madder.

Birchleavesareused in Russiatoimprove the:

colour of madder. Theyareadded to thedye bath.

RECIPES FOR USE OF M ADDER.

1). Rep ror WooL.

For 100 0z. (631bs.) wool.

Mordant 8 0z. Alumand z 0z. Tartar. - Boil the
- woolinthe mordantforone hourand wash in cold
water. Dye 500z. Madder. Enterthemordanted
wool, raise to boiland boil gently for one hour.
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Washthoroughlyincold wateranddry.  Ifthe -
water is very soft, a small quantity of lime or chalk
added tothedyebathimproves theshade.  Alder
bark or alder leavesadded tothe dye bath darkens
thecolour. ' Thebestresultsare obtained when the
dyecbath ismaintained just under the boiling point.

2).  Reppisa BROWN For WooL.

Mordantwith 3 % bichromate of potashanddye
with Madder. Goodresults canbe got by thesingle
bath method. (seepage14,No. 3).

'3).  BrownIsH RED FOR WoOL.

Mordant the wool with 6 to 8 per cent. of alum
and 5 to7 percent. of tartar. Dyewith6oto80 %
of Madder. Beginthedyeingatabout40°C., and
raise the temperature of the bath gradually to 80°to
100° C., in the course of an hour,and continue the
dyeingaboutanhour. Washanddry. Thecolour
can be brightened by adding'asmall proportion of
stannous chloride to themordant or it canbeadded
tothedyebath towardsthe end of the dyeing.

Brightershadesare got by keeping the temper-
atureatabout80°C., and prolonging thedyeing
process. Afterdyeing,the colourcan bebrightened
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by working the woolat70°C., ina weak soap bath,
ora bath containing bran. '

4). BrigHT RED FOR CoTTON. ¥

(For221bs). ‘The cottonmust be sc(oured,_then
galledin the proportionof 1 partof nut zalls to 4 of
cotton, and lastly alumed in the proportion of 1 of
alum to 4 of cotton, To thesolution ofalum isadded
one twentieth of solution ofsodaley (31b. ordinary
sodatoi? pintswater).” Itisthendriedslowlyand
alumed again, Then driedslowly again. Themore
slowly thedrying takes place the better the colour.
The cotton isthen ready tobe dyed. ,

Heat the water of the dyc bath ashot asthe hand
canbear; mixin6{1bs. madderandstir carefully.
When thoroughly mixed, putinthe cotton & work
for £ hour without boiling. Takeitout&add about
apintofsodaley. Thecottonisthen retu‘rned to
the bath and boiled for 15 to 20 minutes. ‘Ttisthen
brightened by passmg it quickly thro”a tepid bath
withapintofleyinit. Itisthen washed and dried.

* Thisrecipe canalso be used for linen, butlinen takesthe colour
less easily than cotton, and should have the various operatlons re-
peated as much as possnble
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5).  BricHT ORANGE RED FOR WooL.

For1lb. scoured fleece, mordant with 4 0z. alum
and1oz. creamof tartar.  Dissolve the mordant,
enter the wool and raise to boiling pointand boil for
1hour. Allow the wool to cool in the mordant.
Then wring outand putinalinen bagina cool place
for4orgdays. = Soak 8 0z.madderovernightin
water and boil up beforeusing. . Putintodyebath,

enter wool when warm, brmo g grad ually to theboil
and boil for 3 hour.

6). BricaT RED.For WooL.

Mordant 11b. wool with 50z. of Alum,and 1 oz.
of Tartar ; leave todrainand thenwring out ; - put
intoalinen bagandleaveinacool place forseveral
days. (The wool should still be damp when taken
outtodye; if it isdry, damp with warm water).

If the Tartar isincreased a cinnamon colouris got.
Dye with I 1b. of madder for every pound of Wool
The water should not boil, but keptjustbelow boil-
ing foranhour; then boil up for 5 minutes before
taking out and washing.

W1th sulphate of copperasa mordant, madder
givesa clear brownborderingonyellow (one part of
sulphate of copper and 2 parts of madder).
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7).  RED For SiLk.

Thesilk ismordanted over night with alum, by
steepingitinacold concentrated solution §- wash
welland dyeinaseparatebath with 5o percent. of
madder.  Begin dyeing at a low temperature
and gradually raise to 100°C. The addition of
brantendsto give brighter colours. ' A small quan- -
tity of Sumach could be added if a fuller colouris -
wanted.  After dyeing, washand thénbrightenin
aboiling solution of soap, to which asmall percent-
age of stannous chloride has been added. '~ After-
wards wash well ) :

By mordantin g with Copperas e1ther aloneor
after an Alum bath, violet and brown shades can be

got. : : gt
8). REep witH Mapper ror Woor.

Pound up carefully without heating some roots >
of madder. Mordant t'he wool with Alum,adding
some cayenne pepper. Dye with the madder, add-
ingcream of tartar tothedye bath.  Birch leaves
1mp10ve the colour. e

9). Mabpper REp ror CoTTON.

Takea piece of white cotton, about 20 yards. -
Meltinsomewater 1 1b. of potash ; boil thecotton
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in thisfor 20 minutes, thenrinseit. ~ Put41bs. of
thebest Sumachin the copperand fillitup with
boiling water, and boil for tominutes:  Puttocool
and work the cotton wellin thisforan hour. Take
itoutand giveitascalding hot alum and sugar of
lead bath for half-an-hour ; rinse in two waters ;
putitbackin the sumach forhalf-an-hour’; then
alumagainfor 2ominutes. - Rinse. Put21lbs. of
madder into hot waterand boil gently for a few
minutes. Putinthecotton,work welland boil for
half-anhour géntly. - After, giveita hotalum for
20minutes,andrinse. Put1lb. freshmadderin
thecopper, putin the cotton'and boil for 20 min-
utes. ~Thenwash.

10). Rep ror CotToN, ‘

Scour thecotton. Then gallin the proportion
of 10f gallnutsto 4of cotton. - 'Thenaluminthe
proportion of 1of alum to 4 of cotton, with alittle
sodaand tartaradded. Dissolvethealum,etc.,
and putin the cotton,and boil half-an-hour. ~ Cool
downandringout. Thendryslowly.  Repeat
thealuming.. “Putmadder into waterand when
hot dipincotton for § hour, keepingitunder boil-
ing point,then boil up for  hourand wash. © Dry.
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1i). Mapper RED For CorTON & LINEN.

(For1lb.) st Mordant.—Boil 1 0z. ground |
gallnutsin § quarts of water for L hour, Putin
threadandsoak forz4 hours, ~ Dry,

2nd Mordant.—Melt 2 0z. of alum, 3 0z. of Tur-
meric, and 1 0z of gim Arabic in two'quartsof
water,overaslow fire. Letcool. Melt10z.soda,
102. arsenic, L 0z. potash (crushed)inabath,and
when dissolved, add thealum, turmericand gum
Arabicmixture. “Stew Lhour.” Putinthread,
whichshould be covered thh the hqmd andletit
soak for24 hours, ¢ Dry: .

~ 1st. Bath. —==Put20z.'Madderinto'1oquarts of
water, heatup toboiling but donotletitboil.. - Put
inthread andstir well forrhour.

" 2nd, Bath.~= Put 3'0z. Madder in'ro quarts of
water; treatasinfirstbath;from which thethread’
should be taken and put straightinto the 2 nd. bath.
Stirfor thour;. : Soak for 24 hours; wash and dry.

3rd. Bath.—Put 3 0z. Madderinio quarts water;
repeatthe processdescribed for 2nd. bath.
Thethread should be washed in cold water & lastly
inwarm water in which alittle soft soap has been
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dissolved. Whendryingdonotwring the skeins

as thisislikely tomake the colour uneven.

Thereareafew other red dyes of minor import-
ance which should be mentioned.

BRAZIL WOODS, variousleguminoustrees,
including lima, sapan and peach wood, dyered with
alumand tartar,and a purplish slate colour with bi-
chromateofpotash. Theyarenot fast colours.

Some old dyers used Brazil wood to helghten the

red of madder.

CAMWOOD, BARWOOD, SdNDAL—
WOOD or SANDERSIVOOD, are chiefly used
in wooldyeing; withother dye woodssuchas Old
Fustic,and Logwood for browns.: - Theydye good
but fugitivered with bichromate of potash,or alum.

RED from LADIES BEDSTRAW.

The crushed roots of this plantareused. Mor-
dant the wool with eitheralum or bichromate of
potash. Thered withalumisanorangered, with
chrome,acrimsonred. Makethe dyebathwith
30to 50 % of bedstraw rootsand boil the mordanted
wool initforanhour.
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RED for COTTON

For 101bs. cotton boil 31bs. Sumach, let the cot-
tonsteep in thisovernight: wring outand work in
red spirits (1gilltoa gallon of water). Wring out
and wash well. Boilup 31bs.limawood (or Brazil
or Peach wood) and 11b. fustic. Work the cottonin
this { hour,aswarmasthe hand can bear; add 1 gill
red spiritsand work 1 § minuteslonger. - Wash.

CHAPTER VIII.

YELLOW.

WELD. OLDFUSTIC, TURMERIC,
QUERCITRON. DYER'SBROOM. HEATHER,
AND OTHER YELLOW DYES.

“Thereare tenspecies of drugs for dyeing yellow,
but wefind from experience that of these ten there
are only five fit tobeused for the good dye—viz.
Weld, savory, greenwood, yellow wood and fenu-~
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grec”. “Weld or wold yields the truest yellow,
and is generally preferred toall the others. Savory
and green wood, being naturally greenish,arethe
best for the preparation of wool tobe dyed green :
the two othersyield different shades yellow”.—
Hellot,

]

WELD

Weld, Reseda Juteolz, an annual plant growing
in wastesandy places. The whole plantisused for
dyeingexcept theroot. Itisthebestandfastestof
the yellow natural dyes.

Hellot’s directions for dyeing with weld are the following :
—< Allow 5 or 6 lbs. of weld to every pound of stuff : some
enclose the weld in a clean woollen bag, to prevent it from
mixing in the stuff; and to keep the bag down in the copper,
they put on it a cross of heavy wood. Others hold it in the
liquor till it has communicated all its colour, and till it falls to
the bottom : the stuff is then suspended in a net, which falls
into the liquor, but others, when it has boiled, take out the
weld with a rake and throw it away.”

The plantisgathered in Juneand July, itisthen
carefully driedin theshadeand tied up into bundles.
When needed for dyeing itisbroken up into pieces
orchoppedfinely, therootsbeing discarded anda
decoctionismadeby boiling it up in water for about
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Shour. Itgivesabrightyellow withalumand tar-
tarasmordant. 'With chromeityieldsan old gold
shade; withtinit produces more orange coloured
yellows ; withcopperandiron,oliveshades. The
quantity of weld used must be determined by the
depthofcolourrequired. Thedyebathisprepared
just before dyeing, the chopped weld being putinto
weighted bags and boiled in soft water for § to 1
hour. 2 % ofStannouschlorideadded to the mor-
dant gives brilliancy and fastness to the colour.
Brightand fast orange yellows are got by mordant-
ing with8 % Stannouschlorideinstead of alum.
With 6 % coppersulphateand 8 % chalk, weld
givesagood orangeyellow. Wool mordanted
with 4 % offerrous sulphateand 1o % tartarand
dyed inaseparate bath withweld with8 % chalk,
takesagoodoliveyellow. 8 % of alumisoften
used for mordantfor weld. "Thedye bathshould
notbe above9o®C. Itis good toaddalittle chalk
to the dye bath asit makes the colour more intense,

while common salt makes the colour richerand
deeper.

“Woollen dyers frequently add a little stale urine or lime
and potash to the water in which it is boiled. They commonly
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employ 3 or 4 oz. of alum and one of tartar for each pound of
the wool. Tartar is supposed to render the yellow colour a
little more clear and lively.”—Bancroft.

Weld is of greater antiquity than most, ifnotall
other natural yellow dyes. Itiscultivated for dyeing
inFrance, Germany and Italy. Itisimportantfor
thesilk dyer,asitdyessilk witha fast colour. The
silkis mordanted in the usual way with alum, wash-
edand dyedinaseparatebath of 20to 40 % weld,
with asmall quantity of soapadded. Afterdyeing,
the colourisbrightened by working thesilk for 10
minutesinafreshsoap bath withalittle weld added
toit. Wringoutwithout washing.

Recipes ForR DyeinGg wiTH WELD.

1). YELLOw FoR SILK.

Scour thesilk in the proportion of 201bs. soap to
1oolbs. of silk. Afterwardsalumand wash. A bath
ismadeof 2 parts weld for 1 of silk, and after X hour’s
boiling, itis filtered throughaclothinto another

bath. "When thisbathiscooledalittle, thesilk is
immersed and turned about tilldyed. Theweldis
inthe meantime boiled upagain withalittle pearl
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ash,and after being strained, it isadded to thefirst
bath (partof thefirstbath having been thrown
away) until thedesired colourisgot. Thebath
must notbetoo hot. If more golden yellowsare
- wanted,add someannotto to the second bath.

2). Yeirow ror CoTToN.

Scour thecottoninalixivium of wood ashes,
washanddry. ' Itisalumed with £ of its weight of
alum. Afterz4hoursit istaken out of thebathand
dried without washing. -~ A weld bathis prepared
with 11 parts weld to 1 of cotton, and the cotton dip-
pedin till theshadeisgot. Itisthenworkedina
bath of sulphate of copper (£ copper to 1 of cotton)
for1lhours.  Itisnextthrown,without washing,
intoa boiling solution of white soap.  (§soapto 1

cotton). Itisboiled for 1 hour, then washed and
dried. ‘

3.) Deep Yerrow ror CoTToN oR LiINEN.

2% partsof weld for 1 of ‘cotton, with alittle cop-
persulphateadded to the bath. " Thecottoniswell
worked in this t111 the cotton has the desired colour.
Itisthen taken outandalittlesoda leyis pourcd in.
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Itisreturned and worked in this for  hour, then
washedand dried.

4). Orp Gorp ror WooL.

Mordantwith 2 % chromeanddyewith 6o %
of weldinaseparatebath. 3% of chalkaddstothe

intensity of colour.

5).  YELLow FOoR WooOL.

Boil wool with 4 % ofalum for 1 to 2 hours, and
dyeinaseparate bathof s5oto 100 % weld for 20
minutesto an hourat go°C.

6). Yerrow ror WooL.

Mordant withalumand tartar,and dye with 5or
61bs. of weld for every Ib. of wool.” - Common salt
deepensthecolour. Ifalumisadded tothedyebath,
thecolour becomes palerand morelively. Sulphate
of ironinclinesit to brown. .

7). WELD YELLOW FOR SILK.

Work thesilk (11b.) foran hour inasolution of
alum, 1 1b. tothe gallon, wring out and washin
warmwater. Boil 2 1bs. weld for { hour; strain
and work thesilk in this for L hour.  Add 1 pint
alumsolutiontothe weld bathand return thesilk ;
work ten minutes, wring outand dry.
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OLD FUSTIC:

Fusticisthe wood of Morus tinctoria,atree of
Central America. Itisused principally for wool.
Itdoesnot producea fast dyefor cotton.  With
Bichromate of Potashasmordant, Old Fusticgives
old gold colour.  Withalum it givesyellow, in-
clining tolemon yellow. Thebrightest yellows
are got fromit by mordanting with Tin. With
coppersulphateit yieldsolivecolours. (4tos5 %
coppersulphateand 3to4 % tartar). With ferrous
sulphate, darker olivesare obtained (8 % ferrous
sulphate). Forsilkitdoesnot produceasbright
yellowsas weld, but can be used for various shades of
greenand olive. Prolonged dyeing should always
beavoided, asthe yellowsare apt to become brown-
ishanddull. Thechipsshouldbe tiedupinabag
and boiled for { hour beforeusing.  Itisstill better
to soak the wood over-night, or boil upinasmall
vesseiand straininto thedyebath. The proportion
of Fustic tobe used fora good yellow is § to 6 parts
to16 parts of wool.

Recipes For pyeing wiTH Orp Fusric.
1). Orp GoLp ror WooL. Boilthewool with
3to 4 % Chrome for 1 torf hours. Wash, and
em e
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dyeinaseparatebathfor 1 to 1§ hoursat 100°C.
with2oto80 % of Old Fusnc

2). LiguT YEeirow FoR Sitk. Work thesilk
for Ltol hourat §0°to 60°C. inabath containing
16 % alumandadecoctionof8to16 % of old Fus-
tic. Fordarkyellow thesilk is mordanted with
alum, washed and dyed for about an hourat 50°C,,
with soto 100 % of Fustic. ‘Thecolourcanbe
made fasterand brighter by working thesilkina
cold solution of nitro-muriate of Tinforan hour.

3). BrigHT YELLow FOR Woor. Mordant
woolwith 8 % of stannous chloride for 1 to 11 hours,
and 8 % of tartar. ‘Wash,anddyewith2oto40%
of Fustic at 80°to 100°C. for 30 to 40 minutes.

4). Orp Gorp ForR WooL. Mordant 61 1bs.
(100 0z.) wool with 3 0z. chrome, for £ hourand
wash. Dyewith 24 oz. Fustic & 4 0z.madder for
45 minutes.

5). Yerrow ForR Woor. Mordant 61 1bs. wool
with 3 oz. chrome, for 2 hour and wash.. Dye with
6 oz. Fustic, 2 drachmslogwood.  Boil 2 hour.

6). BriguT YELLOW:FOR WooL. (Singlebath
method). Fillthedyebath I fullof water,add2 %
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oxalicacid, 8 % stannouschloride, 4 % tartarand 40
per cent. of Fustic. Boil up for 5 or 1o minutes, then
fill the bath with cold water. Putinthe wool & heat

up thebath to boiling in the course of 2 to1 hour, &
boil for { hour.

7). YeLLow ForR WooL. (Singlebath). 4%
stannous chloride, 4 % oxalicacidand 50 % Fustic.

8). YEerLow For Sitk. (5lbs.) Workthe
silk through an alum solution of 1 1b, toa gallon of
water. Washinwarm water. Boil 2 1bs. Fustic
for £ hour in water and in this work thesilk for 1
hour.  Lift andadd 1 pint of the alum solution.
Work 10 minuteslonger, then wash and dry.

9). Fustic Yerrow ror Sick. (5lbs.) Alum -
thesilk. Boilup 31bs. Fusticand work silkin it
while hotfor { hour.  Lift, add 2 0z. red spirits.
Work for1sminutes. Washout incold water.
Work 1o minutesinasoapsolution. Wringout
and dry.

10). Burr Corour oN Woor. (451bs.) Boil
4% 1bs. Fusticand 11 1bs. madder. Add? lbs.alum
and boilup together. Allow tocoolalittle, enter
wooland boil for { hour.
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11). Yerrow roR WoorL. Mordant with
alumandtartar.  Solution of tinincreases the col-
our ; salt makesitdeeper. 5or6oz. Fustic for
every pound of wool.

TURMERIC

Turmericisa powder obtained from the ground
up tubers of Curcuma tinctoria,a plant found in India
and other Eastern countries. It givesabrilliant
orange yellow, butit haslittle permanence. Itis
one of the substantive coloursand does not need
any mordant. Cotton hasastrongattraction for
it,and issimply dyed by working in a solution of
Turmericat 60°C. forabout L hour. Withsilk
and wool it givesa brighter colour if mordanted
withalumortin. Boilingshould beavoided. It
is used sometimes for deepening the colour of Fus-
ticor Weld, butits useisnot recommended asal-
thoughit gives very beautiful colours, itisa fugitive
dye. AsBertholletsays “Theshadearising from
the Turmericisnotlongof disappearing in theair.”

QUERCITRON.
~ Quercitronis theinner bark of the Quercus nigra
or Q. tinctoria aspecies of oak growing in the United
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Statesand Central America. Itwasfirstintroduced
into England by Bancroftin 1775 asacheap substi-
tute for weld. Hesays, ““ The wool should be boiled
for thespace of 1 or 1} hours with onessixth or one
eighth of itsweight ofalum ; then without being
rinsed, it should be put intoadyeing vessel with
clean water and also as many pounds of powdered
bark (tied upinabag) as there were used of alum to
prepare the wool, whichistobe thenturned in the
boiling liquor until the colour appears to have taken
sufficiently: and thenabout 1 1b. clean powdered
chalk for every 1001lbs. of wool may be mixed with
thedyeingliquorand the operation continued 8 or
1ominuteslonger, whentheyellow will have be-
comebothlighterand brighter by thisaddition of
chalk.”

QUERCITRON FOR SILK. Bancroft.

1to 2 Ibs. of bark toevery 12 Ibs. silk according to
shaderequired. Thebark, tied upinabag,should
be putinto the dyeing vessel whilst the wateriscold,
assoonasit gets warm thesilk, previously alumed,
should also be putinand dyed as usual. Alittle chalk
should beadded towards the end of the operation.
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Alittle muriosulphate of tin isused where more
lively shades of yellow are wanted.

Boilat therate of 4 1bs. bark to every 3 1bs. ofalum
& 2 1bs. muriosulphate of tin with a suitable quan-
tity of water, forrotors minutes. Reducethe heat
sothatthehand canbearit, putin thesilkand dye
tillithasacquired theshade. Byadding suitable
proportions of sulphate of indigo to this yellowlig-
uorand keeping it wellstirred,variousand beautiful
shades of Saxon green may be dyed.

By dissolving different proportions of copperas or
copperasand alum in the warm decoction of bark,
silk may in the same way be dyed of all the different
shades of olive and drab colours.

For CorTon AnND LiNeN. Soaktheyarnina
liquor made by dissolving L of its weight ofalumin
the necessary water, towhichit willbe highly ad-
vantageoustoadd at therate of 11b. potash or 10 0z.
chalk forevery 6 or71bs.alum. - Theyarnistaken
outanddried well: being afterwardsrinsed, itisto
bedyedin coldliquor made by boiling 1 £ 1bs. of the
plantfor eachlb. of yarn,which,after having receiv-
ed asufficient body of colour,is to be taken out of the
dyeingliquorandsoaked foran hourand moreina
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solution of sulphate of copper (blue vitriol) contain-
ingattherateof 3 or 4 oz. forevery pound of yarn :
itis then removed without being washed, putinto a
boiling solution of hard soap, containing 3 or 4 0z.
soap foreach pound of yarn. ~ Stir well and boil for
about 2hourormore. Thenwash anddry.

Andagain, take a sufficient quantity of acetate of
alumina. Thisismadeby dissolvlng 31bs. alumin
a gallon of hot water, thenadding 11b. sugar of lead,
stirring well for 2 or 3 days, afterwardsadding about
2 oz. potash and 2 oz. powdered chalk, (carbonate of
lime), mix with warm water and soak linen or cot-
ton wellin thisfor 2 hours, keeping warm; squeeze
out,dry; soak again in mordant, squeeze; dry; soak
inlimewater, dry; thismordantingandliming can
berepeated if afast yellowisrequired : itshould
thenbe well washed. 12 to 181bs. of Quercitron
bark, for every 1001bs. cotton orlinen, istied up in a
bagand putin cold water, andslightly heated. The
cottonis put in, stirring foran hourtoanhouranda
half while the water getswarm: thentheliquor is
heated toboiling pointand the cotton boiled a few
minutesonly. Slow raising to boiling point gives
the best colour. Instead ofusing acetate of alumina,
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the cotton can beimpregnatedwith someastringent
suchasgallsor myrobalans (11b. in 2 or 3 gallonsof
water withalittlesoda). Maceratethecottonan
hourortwointhisand dry, thenasolution ofalum
(81bs.alum, 11b. chalk, in 6 gallons of water) soak
cotton 2 hours,and dry, thensoak inlime water and
dry. Secondtimeinalumanddry. Thenwash
and dyeslowly in the Quercitron. Thisisalasting
yellow for cotton or linen.

OTHER YELLOW DYES.

“Root of the dock, bark of the Ash tree, leaves of the al-
mond, peach and pear trees, all give good yellow dyes, more
or less fine according to the time they are boiled and in propor-
tion to the Tartar and alumused. A proper quantity of alum
brings these yellows to the beautiful yellows of the weld. If
the Tartar is in greater quantity, these yellows will border on
the orange, if too much boiled they take brown shades.” From
a dyeing book, 1778.

- BARBERRY. Therootsandbark of Berberis
Vulgaris, used principally forsilk dyeing, withouta
mordant. Thesilkisworkedat 50°to60°C.ina
solution of the dye wood slightly acidified with sul
phuric,aceticortartaricacid. Fordarkshades,
mordant with stannous chloride.
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DYERS BROOM. Genistatinctoria.
The plant growson waste ground.  Itshould be
pickedin Juneor July & dried. Itcanbeused with
analum and tartar mordantand givesa good bright
yellow. Itiscalled greening weed and used tobe
much used for greening blue wool.

PRIVET LEAVES, Ligustrumyulgare,dye X
agood fast yellow withalum and tartar.

HEATHER. Mostoftheheathersmakea
yellow dye, but the one chiefly used is the Ling,
Callunavulgaris. ‘Thetipsare gathered justbefore
flowering. Theyareboiled in water for about half
anhour. Thewool, previously mordanted with
alum,is putinto the dyebath with theliquor,which
hasbeenstrained. Itisthen covered up closely and
lefttillthemorning. Orthewoolcanbeboiledin
the heatherliquor till the desired colour is obtained.

REcipes:—1). YeLLow FOoR WooL. For 61 1bs.
mordant with § oz.alum for 1 hourand wash. Boil
up 8 oz. heather twigsleavesand flowers. Enterthe
wooland boil forthour. Wash in cold water & dry.

2). GoLpeN YerLow FoR WooL. For6%1bs.
mordant with 3 0z. bichromate of potash for 2 hour
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Washincold water. Dyewith 500z. heatherand
boilfor 45 minutes.

CHAPTER IX

BROWN AND BLACK.
CATECHU. ALDER BARK. SUMACH.

WALNUT. PEAT SOOT. LOGWOOD,
AND OTHER DYES

CATECHTU.

¢ Catechu, (Cutch) isan old Indian dye for cotton.
It can be used for wool, and givesa finerich brown.
It is obtained from the wood of variousspecies of
Areca, Acacia,and Mimosatrees. =~ Bombay Cate-
chuis considered the best for dyeing purposes.

Catechuissolublein boiling water. Itislargely

used by the cotton dyer for brown, olive, drab, grey,
andblack. Theordinary method of dyeing cutch
brown on cotton is to steep the cotton ina hotsolu-
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tion of catechu, containing a small addition of cop-
persulphate,andleaveitinthesolution forseveral
hours. 'To7 or 8 gallonsof water put 1 1b. catechu
and boil tillall isdissolved, thenadd 1 to 2 ozs. of
sulphateof copperandstir.  Itisthenputintoa -
boiling chrome bath (3 %) for L hour. Fordeep
shades the dyeingand chroming operationsare re-
peated, Withalum mordanted cotton, thecolour
isayellowish brown, with tinit becomesstill yel-
lower. Withironitisbrownish or greenish grey.
When catechu only is used, adarker shade of brown
isgotbyaddingtothecatechu6 % of itsweight of
coppersulphate. 'When mordantsare used, they
may beapplied before orafter the chromebath, the
cotton being worked in their cold solution.

1). Catecnu BrownN For CorTon." (10lbs.)
Work the cotton at a boiling heat for 2 hours, or
steep for several hoursina cool liquid, in 2 1bs. cate-
chu. (Toeach 7 or 8 gallonsof water put11b. of
catechu,and boil till all is dissolved, then add 2 oz.
sulphate of copperand stir). Wringout and then
work for L hourin a hotsolution of chrome, 6 oz.
Washinhot water. Ifsoapisadded thecolouris
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improved. Anydepthof colourcanbe got by re-
peating the operations.

2). Brown ror CorToN. Soakcottonin
warm water. Boilfor L hour inasolution of cate-
chu, inthe proportion of 1 0z. of catechu to 5 oz. of
cotton. Putitintoa 3 % solution of chrome for 1
hourandboil. Thenrepeat thesetwo operations
till the colourisobtained. Thenboilinabathof
Fustic.

3). Brown ror CorToN. (100lbs.) Boil
201bs. catechuinwater: dissolveintheliquid 10
lbs. alumandletitsettle : entertheyarnintothe
hotliquid and after working well take outand enter
into a fresh bath of boiling water with 4 lbs. of
chrome. Rinseandsoften with oiland soap.

4). Cream Corour ror CorToN wWiTH CAT-
ecHU., (11 lbs). Boil out £ oz. of catechu in
water, and dissolve 2 lbs. 3 0z. curd soapin theclear
liquid. Enterthecottonat 190° F.and work for
an hour.

5.) CaTecHU FAST BrRowN. (50lbs.) Steep
yarnover-nightina decoction of 10 Ibs. cutch.
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Lift &work in a hot solution of chrome,rinse & dry.

6). LicHT FAsT CATECHU BROWN FOR CoT-
ToN. (50lbs.) Boil2olbs.catechuinoneboiler
and 51bs.chromein another. Enterinthecatechu
bath first, work 2o minutes,and wring out : then
through the chrome 10 minutes, and wring out.
Through catechuagain, thenchrome. Repeat
this till dark enough, finishing with catechu.

7.) LicaT CaTECHU BROWN FOR CoTTON.
(201bs).  31bs. of catechuand 3 oz. copper sulph-
ate, boilup, and putintoabath of warm water.
Enter cottonand work for £ hour ; wringout. In
another bath of hot water dissolve 8 oz. of chrome.

Enter cotton when boiling, and work for { hour.
Then wash.

8). CaTecnu Brack For CorTon. Work
the cotton inahot decoction of catechu, allowing it
to steep in thebath till cold, then work itina cold
solution ofiron. 'Wash,and dyeinacold or tepid

bath of logwood, and finally pass through asolution
of chrome.

9). CaTecHu BrowN ForR WooL. The wool
isboiled for 1 to1{ hours, with1oto 20 % catechu,
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thensadden with 2 to4 % of coppersulphate, fer-
roussulphate, or chrome, at 80°to100° C.,ina sepa-
rate bath for { hour.

10). CaTecHu StoNE DRraB. (10lbs. cotton),
Work the cotton for f hourwith 2 pints catechu
(11b. catechu to7 or 8 gallons water; boiland add 2
oz.copper sulphate) in hot water, liftand add 2 oz.
copperasinsolution. Work for  hour and wash.
Add 2 oz.logwood to a bath of warm water & work
cottonin this for tominutes. Liftand add oz. alum.
Work 10 minutes; wringoutand dry.

«ALDER BARK

Thebark and twigs of alder are used for dyeing
brownandblack. For 11b.wooluse1lb. alderbark.
Boil the wool with it for 2 hours, when it should be
adullreddishbrown. Add§oz.copperasforevery
pound of wool for black.

SUMACH

Sumachisthe ground upleavesand twigs of the
Rhus coriaria growing in Southern Europe. Itdyes
- woolayellowanda yellow brown, butitischiefly
used in cotton dyeing.
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WALNUT

The green shells of the walnut fruit and the root
are used fordyeing brown. Thehusksare collected
when thefruitisripe, putintoacaskand covered
withwater. Inthiswaytheycanbekept forayear
ormore; itissaid thelonger theyarekeptthebetter
colour they give. Withoutamordant the colouris
quite fast, butif the woolismordanted withaluma
brighterandrichercolourisgot. When used they
are boiled in water for 1 hour, then the wool is enter-
edandboiled till the colourisobtained. Longboil-
ing is not good asit makes the wool harsh. Itis
much used asa “saddening” agent; thatis for dark-
ening othercolours. William Morrissays:—

“The best and most enduring blacks were done with thissimple
dyestuff, the goodsbeing firstdyed in the indigo or woad vat till
they werea very dark blue, and then browned into black by means
of the walnutroot.”

“Ofall the ingredients used for tbe brown dye, the walnut
rind is the best. Its shades are finer, its colour is lasting, it
softens the wool, renders it of a better quality, and easier to
work. To make use of this rind, a copper is half filled, and
when it begins'to grow luke-warm. therind is added in propor-
tion to the quantities of stuffs to be dyed and the colour intended.
The copper is then made to boil,-and when it has boiled a
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quarter-of-an-hour, the stuffs which were before dipped in
warm water, are putin. ‘They are to be stirred and turned
until they acquire the desired colour.”—James Haigh, 1797.

PEAT SOOT givesagoodshade of brown to

wool.  Boilthe wool for 1to 2 hours with peatsoot,
Careful washing isrequired inseveral changes of
water. Itisused sometimes for producing a hazel
colour, after the wool hasbeen dyed with weldand
madder.

OA4AK BARK. Mordantwith alumand dyein
adecoction of oak bark.

ONION SKINS. (Brown.) Mordantthewool

with alumandalittlecayenne pepper. Boilitup
lightlyand keep warm for 6days. Drying2or3
timesin between makes the colour more durable.
Dry. Boilaquantity of onionskins,and cool ; then
putinwoolandboil lightly for half-an-hour toan
hour; thenkeep warm forawhile. Wringout
and wash.

MADDER for BROWN. (For2{lbs. wool).

Mordant with 2 oz. copperas and 2 oz. cream of tar-
tar. Dyewithmadder.
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MADDER, ETC., for FRENCH BROWN.
(For 50 Ibs.wool.) Mordantwith1{lbs. chrome.
Dye with 61bs. Fustic, 1 Ib.madder, §1b. cudbear,
1lb. Tartar. Ifnotdarkenoughadd 8oz.logwood.
Boilfor fhour. Washanddry.

FOR BLACK THREAD. (Fromanold Dutch
book on Dyeing. 1583). Takea quantity of broken
or bruised gallsand boil them in water inasmall pot
and when they havealittle boiled, take outall the
gallsand putinto thesame potso much Copperasas
ye had of gallesand put therewithalittle gumme of
Arabicand then giveitagainanotherboiling. So
let it boilalittle,and with thesaid dye yeshall col-
our therein your thread, then takeitforthand ye
shall seeitafairshining black.”

TAN, SHADE. (for 611bs. wool). Mordant
with 3 0z. Chrome for 4 § minutesand wash in cold
water. Boilfor { hour,inabag, 5 0z. madder, 4 oz.
Fustic, $ oz.logwood. Enter the wool, raise to the
boil,and boilfor 4 5 minutes. Byaltering the pro-
portions of madder & fustic various shades of brown

canbegot.
K
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A4 GOOD BLACK forcotton, (201bs.) tostand
milling and scouring. Steepallnightwith 6 Ibs. of
Sumach, pass throughlimeliquorand sadden with
copperas ; repeatineach of thelast2 tubs, adding
more limeand copperastoeach. Passthroughlog-
wood and wash. Soften with alittle oiland soda ash.

A4 GOOD BLACK forcotton, (20lbs.) Ina
tub of cold wateradd 5 lbs. sumach, givea few turns
andletitsteepinitallnight; theninanothertubof
cold water add a few pails oflime water, wring out ;
inanother tubadd 2 1bs. dissolved copperasanda
pailful of old Sumach liquor. Enter, give 6 turns,
wringout. Inlime tub puttwo pails morelime
liquor. Scald 21bs.logwood, 1 1b. Fustic in water;
enter cotton, give 10 turns, sadden withalittle cop-

perasinthesameliquor. Softenwithalittleoiland
sodaash.

BLACK FOR LINEN AND COTTON.
The yarnisfirst of allscoured inthe ordinary way,
galled, alumed, and then turned throughabath of
weld. Itisthendyedinadecoction of logwood to
which onefourth part of sulphate of copper must be
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added foronepartofyarn. Itisthenwashed. It
isdyedina bath made with one part of madder for
twoofyarn. Theyarnisthenturnedthrougha
bath of boiling soap water, washed and dried.

DOESKIN BLACK. (For1ioolbs.wool.)
Camwood 8 %. Boilfor sominutes. Thenadd
Chrome 3 %,Alum1 % ,Argol1 %. Boilfor 5o
minutes, take out of dyeand allow to stand over-
night. Dyeingg % logwood, 8 % Fustic,4 %
Sumac. Boilfor 1§ hours,washanddry. A fast
permanent colour.

GREEN BLACK FOR WOOL. Mordant
with2 % Chromeand 2§ % Sulphuricacid. Boil
15 hours;and leave over-night. Dyewithg4o %
logwood,and 10 % Fustic. Boil 1 hour. Wash.

BROWNISH BLACK FOR WOOL. (For
1lb.) Mordantwith 3 percent. Chrome. Dye
with 2 oz. Fustic, 2 0z.logwood, 10z. madder, and
10z. copperas.

BROWN FOR WOOL. Mordant21hours

withalum ; dyewith pine needles (larch) collected
in Autumn when they drop. ‘
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“ BLACK is obtained from the whole plant of

Spirea Ulmaria, but especially theroct. 1tisga-
thered thendried in thesun, and astrong decoction
made by boiling for some hours, (alarge handfulto
3pintsof water). Afterithasboiledslowly for 2
to 3 hours, stale urineisadded to supply theloss by
evaporation. Thensetaside tocool. The cloth
tobe dyed, isrubbed strongly withbogironore,
previously roughened and moistened with water.
Itisthenrolled upand boiled in the decoction. This
isofabrilliantblack. A fineblackissaid to have
been formerly obtained from the roots of Angelica
Sylvestris.”—(Edmonstone on the Native Dyes of
the Shetland Islands, 1841.) William Morrissays ;

“Black is best made by dyeing dark blue wool with brown ;
and walnut is better than iron for the brown part, because the
Jiron-brown is apt to rot the fibre ; as you will see in some
pieces of old tapestry, or old Persian carpets, where the black
is quite perished, or at least in the case of the carpet—gone
down to the knots. All intermediate shades of flesh colour
can be got by means of weak baths of madder and walnut
“saddening ;”” madder or cochineal mixed with weld gives us
orange, and with saddening (walnut) all imaginable shades
between yellow and red, including the ambers, maize-
colour, etc.”

Note:—For other recipes for Black, see Chapter V on Logwood.
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From a Dye Book of 1705.—“Black may be compared to
Night and Death, not only because all other coloursare deep-
ened and buried in the Black Dye, but that as Death puts an
end to all Evils of Life, tis necessary that the Black Dye
should remedy the faults of other colours, which have been
occasioned by the deficiency of the Dyer or the Dye, or the
change of Fashion according to the times and caprice of man.”

CHAPTER X

GREEN

Greenresults from the mixing of blueand yellow
invarying proportions according to the shade of
colourrequired.  Berthollet says:—

“Many different plants are capable ofaffording green colours;
suchas, the field broom grass, Bromus secalinus; the green berries
of the berry bearingalder, Rhamnus frangula; wild chervil, Chzro-

phyllum silvestre; purpleclover, Trifolium pratense; common reed
Arundo phragmites; butthese colourshave no permanence.”*

* Note page 42 on British plants which dye green.
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Hellot says:—*“Itisimpossible to obtain more than one colour
froma mixture of blueand yellow, which isgreen; but thiscolour
comprehendsan infinite variety of shades, the principal of which
arethe Yellow green, the Lightgreen, the Gay green, the Grass
green, the Laurel green, the Molequin green, the Deep green, the
Seagreen, the Celadon green, the Parrotgreen, and, Ishalladd,
the Duck-winggreen, and the Celadon green with Blue.  All
theseshadesand the intermediate ones are made after the same
manner and with thesame ease. The stuffor wool dyed blue, light
or dark, isboiled with Alumand Thartar, asisusually done to make
whitestuff yellow, and then with Weld, Savory, or Greening
Wood. TheWeldand the Savory are the two plants that afford

the finest greens.”
Anotherold Dyebook says:—

“If you would dye your goods green, you must firstdye them
yellow with Broom or Dyer’s Weed, otherwise Yellow Weed;
after which put them into the Blue vat.”

Every dyer hashis particular yellow weed with
whichhe greens hisblue dyedstuff. Butthebest
greensare undoubtedly got from weld and fustic.

The woolisdyed firstin the blue vat; then washed
anddried; thenafter mordanting dyedin the yellow
bath. Thismethodisnotarbitraryassomedyers
considerabetter green is got by dyeing it yellow be-
foretheblue. Butthefirst method producesthe
fastestand brightest greensasthealuming after the
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blue vat clears the wool of the loose particles of indi-
goand seems to fix the colour.

Ifabright yellow green is wanted, then mordant
with alum after theindigo bath; ifolive green, then
mordant with chrome.

The wool canbe dyed blue for greenin 3 different
ways:—1st.intheindigo vat (see page 68 etseq.);
2nd. with Indigo Extract (see pages 65—67); 3rd.
withlogwood, thewoolhaving been previously
mordanted with chrome (see p. 82, No.7,and p. 85
No.17). Foragoodbrightgreen,dyethewoola
ratherlightblue, then washand dry; greenit with
a good yellow dye,suchas weld or fustic,varying the
proportion of each according to the shade of green
required. Heather tips,dyer’sbroom, dock roots,
poplarleaves, saw wort are also good yellows for
dyeing green. If Indigo Extractisused for theblue,
fustic is the best yellow for greening, its colourisless
affected by the sulphuricacid than other yellows.

Bancroft gives many recipes for dyeing green
with quercitron. He says:—

“Wool which has been first properly dyed blue in the com-
mon indigo vat may be made to receive any of the various
shades of green which are usually given in this way from weld,
by boiling the blue wool (after it has been well rinsed) in water,
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with about one eighth of its weight in alum, and afterwards
dyeing it unrinsed with about the same quantity of Quercitron
bark and a little chalk which should be added towards the end
of the process.

In the same way cloth that has previously received the pro-
per shade of Saxon blue, may be dyed to a beautiful Saxon
green: it will be proper to add about 31bs. chalk with 10to 12
pounds of alum for the preparation liquor for 100 lbs. weight
of wool which is to be turned and boiled as usual for about an
hour, and then without changing the liquor, 10 or 12 lbs. of
Quercitron bark, powdered and tied up in a bag, may be put
into it, and the dyeing continued. When the dyeing has con-
tinued about 15 minutes, it will be proper to add another 1b.
of powdered chalk, stirring it well in, and to repeat this add-
ition once, twice or three times at intervals of 6 or 8 minutes.
The chalk does not merely answer the purpose of decomposing
the acid left in the wool by the sulphate of indigo, but it helps
to raise the colour and to render it more durable.”

According to Bancroft, Quercitronis the yellow
aboveallothersfor dyeing greens. Hesays:—

“The most beautiful Saxon greens may be produced
very cheaply and expeditiously by combining the lively yellow
which results from Quercitron bark, murio sulphate of tin and
alum, with the blue afforded by indigo when dissolved in sulphuric
acid, as for dyeing the Saxon blue”.

Forafull bodied green he says 6 or 81bsof powdered bark
should be putintoa dyeing vessel for every hundred 1bs. wool with
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asimilar quantity of water. When it begins to boil, 6 lbs. murio-
sulphate of tinshould be added (with the usual precaution)anda
few minutesafterwards 4 1bs. alum: these having boiled 5 or 6 min-
utes, cold water should be added, and then as much sulphate of Ind-
igoasneeded for the shade of green to be dyed, stirring thoroughly.
The wool is then put into the liquorand stirred briskly for about
hour. Itisbest tokeep the water just at the boiling point.”

REcires ForR DYEING GREEN.

1). BorTLE GREEN FoR SiLk wiTH FusTIC.
(51bs.)  Dissolve 21bs.alumand1lbcopperas in
water ; work thesilkin thisfor £ hour; washin
warmwater. Work for £ an hour inadecoction of
61bs. Fustic.  Lift,andadd 2 oz.Indigo Extract,
Work 20 minutes. Washanddry.

2). Green rorR WooL wit Fustic.  Llb. of
wool is mordanted with § oz. chromeand % oz.
Cream of Tartar for fanhourtorhour. Soak over-
nightin water, 3 oz. Fusticand 2§ 0z.logwood, and
boilfor 2 hours. Strain,and enterwool. Boil for
2 hours.

3)- GREEN ForR LINEN wiTH LarRcH Bark.
Mordant 41bs. linen with {1b.alum. Boilfor21
hours; wring outbut donotdry. Boilupaquantity
of of larch bark and boil linen in this for 21 hours.
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4). Fustic GREEN ForR WooL., (501bs.)
Mordant wool with 11 lbs.alum. Soak 5olbs.
Fusticover-night,and boilup. Enterthewool
and boil for half-an-hourormore. Add Extract of
Indigoinsmall quantitiesatatime, till the desired
colouris got.

5). SaxoN GREEN FoR WoorL. Mordant the
wool with alum and tartar for half-an-hour ; it is
thentakenoutandaired, butnot washed. The
bath is refreshed with cold water, and half the
amount of the solution of Indigo which is to be used
iswellmixedin. Thewoolisentered and rapidly
stirred for 5 or 6 minutes, withoutboiling.  Itis
takenoutand the rest of the Indigo solution is well
mixedin. Thewoolisputinand boiled for ten
minutes; thentakenoutand cooled. Thebathis
then three - quartersemptied and filled up with a
decoction of fustic. When thebathisvery hot, the
woolis putin until the desired shade ofgreenis got.

6). GREEN wiTH QUERCITRON FOR WooL.
Dyethewool bluein the Indigovat. Wash well.
For 100 parts of wool, put 3 partsof chalk and 1o or
1zofalum. Boilthe woolin thisforrhour. Then
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to thesame bath,add 1o or 12 parts of Quercitron,
and continue the boiling for X hour. Thenadd1part
of chalk,and thisaddition isrepeated atintervals of
6 to 8 minutestilla fine green colour is brought out.

7). GREEN wITH QUERCITRON FOR COTTON.
First, the cottonisdyed asky blue colour by means
of indigo dissolved by potash and orpiment; thenit
is passed throughastrong decoction of sumach, in
whichitisleft until well cooled. Itisthendried,
passed through the mordant of acetate of alumina,
dried again, washed, worked for2 hoursin tepid
bath of Quercitron, (264 1bs. to 110lbs. cotton).

. 8). GreenN wiTH INDIGO ExTRACT & WELD
FoR WooL. Mordant 11b. wool with 4 0z. alum
and { oz. creamof tartar. Dyeblue withsufficient
quantity of Indigo Extract. Washanddry. Pre-
pare adyebath with weld which hasbeen previous-

ly choppedupandboiled. Enterwooland boilfor
half-an-hour or more.
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APPENDIX

LICHENS USED FOR DYEING WOOL BROWN.

Continued from page 62

S.scrobiculata.  Aik-raw, Oakrag. Foundon
treesin Scotland and England.

Gyrophora deusta. Scorchedlooking gyrophora.
FoundonrocksinScandinavia. Linnzus
states thatit furnishesa paint called “Tousch,”
muchused in Sweden.

G. cylindrica. Cylindricalgyrophora. Onrocksin
Iceland. Greenishbrown. Also G.deusta.

Alectoria jubata. Horsehairlichen, Rock hair.
Onfir treesin England, pale greenish brown.

Parmelia parietina. Common yellow wall lichen,
Wig-missa, Wag-laf. England and Sweden
on trees, rocks, walls, palings. Used todye
Easter eggs. Used in Sweden for wool dying.

Cetraria juniperina. En-mossa. Ontreesin Scand-
inavia ‘

Borrera flavicans. Yellowborrera. Ontrees in
Germany, gamboge yellow.
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Lecanora candelarta. Ljusmissa. On trees in
Sweden.
Ewvernia flavicans. 'Wolf’s-bane evernia. On
trees in Scandinavia, gamboge yellow.
Lecidea atro-virens. Map lichen. On rocks Scan-
dinavia.

Lepraria chlorina. Brimstone coloured lepraria.
Scandinavia, on rocks.

L. Io/ithus. Viol-missa. Sweden, on stones.
Gives tostones theappearance of blood stains.
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GLOSSARY AND INDEX.

A.—Adjectrve dyes. 24.
Dyeswhichrequirea
mordant.

Alder bark, 126.

Alizarin. The chief col-
uring principle of mad-
der. Itisalsothename
foran extensive seriesof
chemical colours pro-
duced from authracene,
oneofthe coal tar hydro-
carbons, discvrd., 1868.

Alkalineley,28.

Alum,26—29.

Aluminium sulphate, 26.

Aniline, 3. Discovered,
1826 (aftie, Span. indigo).
First prepared fromin-
digo by meansof caustic
potash Found incoal
in 1834. Manufactured
onalargescaleafterPer-
kin’sdiscoveryof mauve

Anatta, (Anotto, Ar-
notto, Roucon), r11.
A dyeobtained fromthe
pulp sorrounding the
seedsof the Bixz orella-
na ; chiefly usedindye-
ing silk an orange col-
our, butisofafugitive

nature. 32244 /uwv e
Ky

Arehil, 52,53, 54.

Argol. Thetartarde-

posited from wines
completely fermented,
and adhering tothesides
of casksasahard crust.
When purified it be-

comes Cream of Tartar.
Astringents, 19,26.
B.—Barberry, 41, 120.
Barwood, 106.

Beck.—Alarge vessel or
tubused indyeing.

in1856:

Bichromate of Potash, 32.
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Birch, 38,42,43,99,103.

Black, 122—123; from
logwood, 79—385.

Black Dye Plants, 44.

Blue, 63 ; from Indigo,
66-75 ; fromlichen, 61;
from logwood,79—85.

Blue black ,81.

Blue Dye Plants, 39.

Blue stone, 33.

Blue vitrol, 33—36.

Boisde Campéche,77y.

Bois jaune, Fustic, yellow
wood.

Brazi/ woods, 106.

British Dye Plants, 37-44.

Broom, 41, 134.

Brown, 122—133,from
lichens, 45—49, 51, 56,
57,60—62, 140; from
madder, 102, 106; from
weld, 112 ; from woad, 76

Brown Dye Plants, 43.
Buf, 113,

C.—Campeachy Wood, 77

Camwood, 106, 131.

Carthamus. Safflower, an
annual plant cultivated
in S. Europe, Egyptand
Asia for thered dye from
itsflowers.

Catechu, 33, 35, 36,122-6

Caustic Soda. Carbonate
of soda,boiledwith lime.

Chestnut, 35.

Chrome, 32, 33.

Cinnamon, 102.

Claret,-51, 84.

Coal Tar Colours.Colours
obtained by distillation
and chemical treatment
from coal tar, a product
of coal during the mak-
ing of gas. Thereare ov-
er 2,000 colours in use.

Cochineal,92—17,132.

Copper, 33—s.

Copper sulphate, 33.

L
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Copperas, 29, 30, 129.

Corcur,51.

Cotton,18; the dyeing of,
19;without mordant, 21;
method in India, 19, 20;
the mordanting of, 26.

Cream,from catechu,124

Creamof Tartar, 28—32,
34. See argol.

Cramson, 94—96, 106;
fromlichens, 49, 60.

Crottle, 46, 56—60, 62.

Cudbear, 45, 52,54, 555
57,58,67,85,129.
D.—Detergent, 13.

cleansing agent.
Dzp. Gcncrally applied
to meersmg cloth ete.
in theblue vat.
Divi-divi, 35,36. The
dried Pods of Cesalpina

A

coriaria, growing in the |

West Indiesand S. Am-
erica. They contain2o
to 35.% tanninanda

brown colouring matter
Dock, 40, 44, 50,69, 120,
135+
Drab,80,118,126.
Dyer’s Broam, 40,121,
B3 G
Dyer’s Spirit, 32. Aqua
fortis, 10 parts; Sal Am-
moniac, 5 parts; Tin, 2
parts; dlSSOIVCd together
Dyer’s Weed, 40, 134.

E.—Enter. Toeanter
wool, to putitintothe:
dye or mordant liquos.

Extractof Indiga, 65—69.

E.—Felting,to prevent,1§
Fenugrec, Fenugreek, 107
ngonnq//afamugrwcum

FEerroussulphate, 29.

Flavin. A colouring mat-
tercxtra&ed from quer-
citron.

F/e'ece various kinds of; 1 3

F/e:/z co/our 132.
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Full, ts. Totreadorbeat
cloth for the purpose of
cleansing and thicken-
ingit.

Euller’s Herb. Saponaria
officinalis. A plantused
in the process of fulling.

Fuller's Thistle or Teasle.
Dipsacus fullonum. Used
for fulling cloth.

Fustet Young fustic.Ven-
etian Sumach. RAuscot-
tnus. It givesa fine oran-
ge colour, which hasnot
much permanence.

Fustic, 113—116, 130,
T4

G.—Galls, Gall nuts,26,
129. Oak galls produced
by the egg ofan insect,—
the female gall wasp. An
excrescence is produced
round theegg, & thein-
sect, when developed,
piercesahole & escapes.

Those gall nuts which

are not pierced contain
most tannic acid. The
best come from Aleppo

and Turkey.

ramme or Gram. About

151 grains (Troy).
Green, 133-9; with fustic

137-8;with weld, 13¢.
Green Dye Plants, 42, :
GreenVitriol, 2.
Greenwood, 107, 108,1 3'4.‘
Greening weed, 121.
Grey, 67,79; fromlog-

wood, 80, 8.
H.—Hazel colour, 128.
Heather, 40,85,121;135.
L.—1Iceland mossy 51,61,
Indigo, 6375, 13513
Indigo Extract, 64—70;
| for green,135--139.

Iron, 29—30.
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K.—Kermes, 87--g1.

Kilo. Kilogramme. Equals
2 1bs. 372 oz.

Korkalett, 0.
L.—Lac,97,98.
Larch, 43,131,137,
Lavender, 84.

Lesser Dye, 77,79.
Ley,seelye.

Lichen, 4562, 140.
Lilac, 95,96,97.
Lima Wood, 106, 107.

Linen, 215 tobleach, 22;
themordanting of, 26;
variouskindsof,21.

Litre,80. Nearly 12 pints

Lixtviation. 'The process
of separating asoluble
substance froman insol-
uble by the percolation
of water.

Lixtvtum. (Lye). A term

- often used in old dye
books. Water impreg-
nated with alkaline salts
extracted by lixiviation
from wood ashes.

Logwood, 77,130,131,137.

Lyeor Ley.  Any strong
alkalinesolution, espec-
ially one used for the
purpose of washing,
such assodalye,soap lye

M.—Madder, 38,98—
105, 132.

Magenta, 44.
Maize, 132.

Mercerised Cotton. Cot-
ton prepared by treating
with a solution of caus-
tic potash orsoda orcer-
tain other chemicals.
Discovered by John
Mercerin 1844.

Milling. The operation
of fulling cloth.
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Mordants, 24; general re-
markson, 34; primitive
mordants, 2.

Muriateof Tin, 31.

Myrobalans, 26, 35, 36.
The fruit of several spe-
ciesoftrees, growing in
China & the EastIndies,
containing tannicacid,
(25—40 % tannin).

O.— Oakbark,128.

Oatkgalls, 35, 36.

Oilof Vitriol, 64,65, 67.
Sulphuricacid.

O/d Fustic,see Fustic.

O/dGold, 109, 112—114

Olive, 109,113,118,135,

Onion skins, 128.

Orange, 91,93, 102, 100,
109, 120, 132; fromli-
chens, 48, 51, 58, 60--2.

Orchil, 45, 52—53.

Organzine. Twisted raw
silk from best cocoons,
used for warp.

Orseille, 58.

Oxalic Acid, 30,73 1.

P.— Pastel,77. Woad.

Peach,120.

Peachwood, 106—107.

Pear, 41, 120.

Pear/ash. Carbonate of
Potash.

Peat Soot, 128.

Persian Berries. The
dried unripe fruit of va-
riousspecies of Rham-
nus. Alsocalled French
berries, Grains of Avig-
non.

Philamort, 48.

Pink, 93; fromlichen, 57

Plumcolour,fromlichen,
48.

Poplar, 42, 135.

Potassium Carbonate.

(Potashes). Carbonate
of Potash has been

known since ancient
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timesas a constituent of
the ashes of land plants,
from which it isobtain-
ed by extraction with
water. Inmost cases
Sodium Carbonate,
which it strongly re-
sembles, can be used in
its place.

Potassium dichromate, 32.
Privet, 39, 41, 42, 121.

Purple, fromlichens, 53,
57—060, 62; with coch-
ineal, 95, 96 ; with log-
wood, 82,85,86,87..

Purple Dye Plants, 43.

Q.—Quercitron, 116—
120; for green, 135—
137.

R.—Red, 87—107; from
lichens, 48--51, 53, 56,
58, 6o.

Red Dye Plants, 38.

Red Spirsts.  Tin spirits.
Applied to tin mordants
generally. A solution
of Stannous chloride.

Red woods. Camwood,
Barwood, Sanderswood

(Santal, Sandal, Red
Sanders), Brazil wood,
Sapan wood, Peach
wood.

Retting,21.

Roucou. Anatta, Arnotto.

S.—Sanaalwood or Saun-
derswood, 106.

Sadden, to, saddening, 14,
30, 34,127,130, 132.

Todarken ordullin col-
our.

Sapanwood, 106.
Savory, 107, 108.
Sawwort;41,135.

Saxonblue, 67,70,136.
The dye made byIndigo

i dissolved;in oil of vitriol
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Saxongreen, 118,136,138,

Scarlet, 88,91,92,93,94
95,96,97, 98

Scarletof Grain, 87.

Scotch el 37°2inches.

Scour, to. Towash.

Scroop.  The rustling
property of silk.

Scrottyie, 49, 50, §9.

Silk, 16~=18; toalum,18;
general method of dyc—
ing, 17; tomordant, 26;
the preparationof, 17;
tosoften, 18; various
kindsof, 16.raw, 16, 17;
waste,16.

Silver drab, 84.

Stoe, 39.

Sodaash. Carbonate of
soda.

Soda ley, 101.

Sour water,—28. To ev-
ery gallon of water, add
1 gill vitriol ; stir thor-
oughly. Stuffsteepedin

I

this should be covered
with theliquor, other-
wiseit will rot.

(2). Water in which
bran has been made to
growsour. 24 bushels
of branare put ina tub,
about 10 hogsheads of
nearly boﬂmg water is
pouredintoit ; acid fer-
mentation soon begins,
and in24 hours itisrea-
dy to use.

(3). Throw some hand-
fuls of bran into hot wa-
terand letitstand for 24
hours, or till the water
becomes sour, when it is
fit for use.

Stannous Chloride, 31.
Staple, 11,12:" Aterm

| applied to cotton and

wool, indicating length
of fibre. :

Stufing and Saddening, 14,
30. ;
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Substantive Dye, 24, §2,
65,116. Adyenotre-
quiring amordant.

Sulphuric Acid, 64, 66,
67,70, 120, 131

Sumach, 26,35, 36, 126.
Leavesand twigsofsev-
eral species of Rhus,
containing Tannicacid.
Itissoldin the form of
crushed leaves or as a
powder, (15—20%

tannin).
T.—Tannic Acid, 26, 7335.
Tannin, 35, 36.
Tin, 31, 32.
Tin crystals, 31.
Tin salts, 31.

Tram. Slightly twisted
raw silk, used for weft.

Turkey Red, 9g.
Turmeric, 116.
Turquorse, 69g.

Tyrianpurple. A purple
colour obtained from
certainshell fish, such as
Buccinum & Purpura.
Itismentioned by Pliny
asbeing discovered in
1400 B.C. Itwasa
lost art in the middle
ages.

V.—Valonia,35. Acorn
cups of certain species
of oak from S. Europe,
containing 25-35 % of

tannic acid.
Vegetable alkali. Potash.

Verdigris, 33. Acetate

of copper.
Violet, 86, 94, 103.
Vitrum, 76.

W.—Walnut, 43,127,
132,

Water for dyeing, 23.

Weld, 107—112,120,
130,134,135.
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Wet out,to. Todamp,
before putting the yarn
orclothinto thedye.

Woad, 39, 75—77.

Wool, 11; tobleach,16;
tocleanse, 15,16 ; long
staple wool, 12 ; various
kindsof,11,12,13.

Wool Dyeing, general me-
thods, 1 3—16.

Y.—Yuarn,to soften,.16.

Yellow, 107—122; from
lichens, 51, §7, 140;
from sumach, 126.

Yellow™Dye Plants, 39.
Yellow Weed, 134.
Yellow Wood, 107.

ERRATA

page 59. Rock Urcolaria
shld. beRock Urceolaria

page61. Flowering lus-
neashld. be Flowering
Usnea.

page 144. (printed with-

out being corrected).

Add:—Alder bark, 43,
44,100, 126.

Almond, 120.

Amber, 132.

Argol, 131.

Ash, 41,120.

Barwood, 67, 106.
Correct:—
authraceneto anthracene
ante to afii/

Roucon to Roucou
sorrounding tosurroun-

ding

Printed by Douglas Pepler at Ditchling
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COTTAGE ECONOMY sy WILLIAM
COBBETT with an INTRODUCTION
BY G. K. CHESTERSON

Price 2s. 6d. net (Postage 3d.)

A REPRINT ofa STANDARD WORK
Which should be of use, in these days, to
Many beside Cottagers.

A CAROL AND OTHER RHYMES
By EDWARD JOHNSTON
Price 1s. net. (Postage 2d).

A BOOK ON. VEGETABLE DYES
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THE DEVIL’S DEVICES or Control
versus Service by DOUGLAS PEPLER,
with Wood-cut Illustrations by Eric Gill.
Price 2s. 6d. net The first 200 copies wil be
numbered and signed. Price 3s. 6d. net.

This book contains an account of a cinema-
tograph entertainment in Satan’s Circuit; a
crafty devil ; and an appreciation of No. 27,
an English working-man.

THE REVIEWERS ON THE DEVILS
DEVICES.

WHAT WILL THEY SAY NEXT?

But we believe that the effet upon most peo-
ple will be what it certainly is upon one reader,
who is NOT IN THE LEAST SHOCK-
ED, but is considerably

BORED.

—C. O. Review.

A verse may find him who a sermon flies,
and there is likely to be here and there one,
who seeing in 2 booksellers window the red
cover and the black, the very black, cart thereon,
will incontinently purhcase —-

TEe NL"LU thes:

His arguments are closely logical when he:
chooses to make them so, though their sequence
and arrangement are bewilderingly haphazard.

—The Herald.



The whole effet is of a hotch-potch com-
posed in a lunatic asylum ; and the pictures
seem madder than the letterpress..cc..ceesseeeene
Much to the irritation of my wife, for supper
was waiting, I read on till I had read tbe book
pight througlsea st ile o G St T e
The “mad” author of this book is Douglas
Pepler, the “mad ” artistis Eric Gill. WhenIsay
“mad” I am, for the moment, taking it for
granted that the world is sane.—

Labour Leader.

(and so on very nicely for several columns.)—
Land and Water.

The drama is skilfully unfolded (though the
author fails over the spelling of Nietzsche, page
29) and interspersed with wood-cuts............
and a still more excellent account of the passing
of the poor man’s parlour.

The Cambridge Magzine.

The author has marked with the toe of his
boot the moral weakness on which the Devil
depends for his power over the modern world.—

Red Feather.

M. Pepler perpetually DROPS into dialogue
with

TEAT AL
RESULTS.

New Age.
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