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Introduction 

Pr.,.„t d.y «,.,,, ,m„, .„ th. Mll „ Mn/ yiut of df,alopnient 

«*. .1« .t „infini,,, .„, ,.,„,,„, ,u,uty standaM1 lealnst # tart^ 

•r hi«, ..pit.. i„„,t„.„t for ,^lpm,nti lnc„aalne iabw ^ Mtoriii ^ 

•ni ..o-in« .«iUMlitjr of «„„,,  dy„ .„, ^ 

in th... clre•,t.„«.., tll. pr.„Ublutir „f ,„y dyelng orf,riaatim 

i. i»cr...i„ely »«« t. „lnt.ln, .. . co„at.nt tmntt ¿ chaneine 

.«..tud...  „.„„.,*, „a t.chnl<iu„ 1 nUal fop >imivii Mä ^^ 

in th. <•.!!.«„ tritf t.lk j ,tall MtliM th# courj# ^ ícUon ^ 

- h». r.u..*.i. „*„ t. ^ doro . MU^ baut for wt ^^ 

- ~t«l * MttM „„.,  ^ ..^ oialutiiii ^ M> ^^ ^ 

¿•¡V pr^uetlM «th uu dl.twb.»... 

**t.r 

Th. dy.r h.. .1..,. e.BildM- ^ bipthrlfht to inciude M ^  ^ 

of food quality atir,  «hich h.  «ill u„ t, w.  .... „.      . ,u -»** UM is n« «MI fit «a then ditcharg« it 
t. «t.., th. ..rt..t PMilbl. M.„ ., „, eott to hi>Mif_ 

i. th. <„, «,,,„ ,„„ ^uty -t<t„ Mâni a mur frn ^ 

lapuriti*. auoh .. Ir» .né co»p.r Mit.    1». <. A,      ,    .. 

«r« in ch.r.ctw.   « th. .... tlMi  th# „t#r M M( cont|in tM f ^ 

»—ti- .f e.,^ ilnit, tam^ tmMM tniimt m ^ ^ 

I» P~-.t ti.,.. „ .*„,.„, „^ „ 1<Mi -tw |t ^ ^^ 

t. th. a«, ,„ «,rfM, rtw „ „u   4ua Mt ^ t> ^ cir_sUneMi 

««tan. « .«,» H.UU ... M,Mf.etalrt,f ^^ 

*—• I» 1. .w 4.^..,. „.. „. ^ „ „^ trMUa>t 1§ 

—MM,  «. ^M. U ««,,.hU U»U.   -..-,.» „W.   IIMW|„   ., 

••* «burlé«! «f ttltf — -— —. 
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other  iipuritiea such as silica,   nitr.t«, fluoride and ferrous bicarbonate. 

Treatments to ril-^fy or miniai?« the effects of  ouch impurities  are 

by: 

precipitation,   or i en exchange  with or wlth-iu»   filtration. 

The cost   of raw w*«*er and   the    -,p1t«l ani  oferational  costs of  running a 

witer  treatcent  plant,   occur -  A   significant pUce in  «he bleachers'   «nd  dyers' 

bu-ift-t.     Also,   in prf-ient tin»-a   tnere   is the further :>eavy cos*   of effluent 

tr.   'ne.-t rehired by law '•• ÍVP*  an  affluent  will be   an^UK:« for discharge 

to river  or municipal  sewer.     Trese facts highlight  the real advantages of 

water economy and control ir) "xistinp processes,  «ni   ahcu'.i be  carefully 

atuì-.ed when new machinery and   proce?s routas are pl;-.r,r.ed. 

Water and effluent tree tic en t plant often requires a large area  if full 

treatment has to be accomodated.    Also,  as in all planning,   clear 

specifications  of quality and  quantity oust be established before the plant 

i3 designed. 

General principles of water and  effluent  treatment are  cannon knowledf«, 

bu:  in  our experience the best  plant  and chemical treatment  for any water er 

t(-,-i i.« effluent, can only be established after skilled laboratory testing, 

ev.lu .*. ion,   and COJ lavorati-.-n  with experts from local  government »iter 

d«H-irw'M.-iit.3 and with lc-.tl a^t^ries  of international   companies which  specialise 

in plant  design sul installation.    Tt  is only with this local eifert  kno.leéwe 

of the  wMer,   and its  likely  seasonal  variations,  that a generally satisfactory 

pl.-r.t   -   rut  without  g>arant<e  --   can be established. 

On the effluent  treat ne nt   side,   the uncertainly  1 ritraduca« by variasi« 

pi uiu. ti on Eixtures and new process development« . ,.r not  he fully catare« fur 

in advance, so «pace for development and expansion should always be kept available. 

T» « necessity  of control of  water end  effluent slant« cannot  be ever stresses!, 

if ofitiiura utiliMtie« of the  preèMcUea unit is te we a<hi«w«4.    •• «ft«« 

in soffici e it at tenti »a of Mnajpewat a«4 r««peti|Ul« était I« pei« to %«1« 
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essential process raw material.     No longer can  the Job of indi 3 cri mi nat. and 

cosily chemical dosage  be  left to the untrained, without the overriding 

su;»ervi3ion  of instrumentation and technical control.    Detailed recording and 

analysis of chemical and quality level, is an essential part of plant 

management. 

Significant reductions in »«ter (and heat) consuoni -reobtainable by 

following the principles  of continuation baths  in bleaching and  of counter 

current wajhing e.g.  in  warp mercerising,  and of recycling of  batch 

circulating and running  wash liquors e.g.  in bleaching.     Dissolved solids 

meters have been used with great succ... in these fields,  «s they not only provide 

• means of water control  out also add control to the process itself. 

As water charges increase y..r by year,   we are clearly approaching the 

time when total water recycling will become economic.    Many studies of 

decolourising exhaust dyebath.,   together with regeneration of „haust proc... 

water, have been reported in the literature. 

Inerì 

Urge  quantities of thermal energy,   and to a le,,.r degree  electrical 

energy, ar. consumed by the tedile wet  processor.    Diff.re„t  bleach/dye system. 

differ fundamentally in their energy requirement., although even  within a 

particular bleaching or dye cycle the iyr .ay .i,rciM control  ever individual 

parts of the cycle. 

Against current high energy cest. it 1. domable that a full .ppreci.tio« 

•f th. energy requirement, of . djrwhou.. be built up in the for«  of an energy 

budget which i. r.l.t.4 t. (.) th. .achlm. used for any operati- and V.) th. 

ble.ch/dy. eycl. ...Urn* 1. th.t «mehim. t. all relevant material  loadings. 

*>•• thi. has ewM eem»lete4, inéiwidu.l step» within an ew.r.11 cycle 

oan the« e. .«.i«* +ttk . *,. u „*„.„„, 4l| Mrgf „tJulr9mmnX ihr^ 

• Uninati«, w •tarlwlsj ef that H* eT t* ey.j. .*/„. „ melati- fer 

recuse af m^aft. ^m^m^        __*-_      _.    .. •• «r m*% «Mtw tr «ter.    KrthwMr., it is thM p««fi.l« te «wait«» 
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whether double drainage ?y s teœ s are   economically viable to cover the  insta] latían 

costs of a heat recovery s..'iteri, {rom  hot exhaust bath liquors and fron heat 

scavenfinf of recirculate     oolirif.-  1.  uors. 

In batch process: ry.     he  :\n ¡a- . ntal  relationship Between li juor *o roo is 

• Id  i. leay.,   .,« born»  in mind.    The us« of underloaded 

• f  «1'   t     - i as  this  intrus.  "8 uir^.ti   losses  in 

ratio and enervo' us»fe, 

machines should oe re.«', 

productivity due to  ii 

ble.iCiViye forróla ti o. ; 

Mu.jor"-.    .eve .oj ir.• . 

oper i* . r.¿   \\ v:or ra: in 

low  • i f'rmál  -r, t e ectr; 

her- ,   however,   as v;-ry  ? 

r:t  .ise     •   energy and  of   I a hour as ee . ;   as r-rd«ririg 

!'    -n 

* rr ; t i 

- qu• ;   ••< 

ini   i ' ' uni» ve iiiesa   V:  tnt - 
dyeing. 

"he t_. -.o-iics   .f cr.   ug ar.d 

kepi  u/.ier e.r.starit   re/;'-..     nr.hl; 

•   i.,'  machinery  h». ve    e  , ,   . 

v rr-ach. i.ery to   n;       • ¡ ,. 

•   rhpii  -i./«  sy.iîer.s      t   «iri     •    <.  ,ti.n 

'    tt^plici-tiuil   1     I.Vl •?;•,;,iV|,V     jrO^'.f'M     ef 

•(••»•it   '1>'»'   !, )luh\   ' * ,' i oi   M iMd«-,   for   hoiw   sh 

tru«:ti >n pomi   -o ¡v-v.r.f s . >uld a^)  ee 

of records of  cost t.,u effi  iene/ ct 

the.-e  ancil.ory  pro. «.i. ; :   -   , U.;  r.,.-    ,,M  if  „nd  „j^  c,   ,„ ,   ¥t  %cUon  is 

required.    Very co,,-! i- . ...-:  h^t   i ., ,*, can  occur due to «urr   r.r, lanes   •.tiding 

in á  hot conçu lien D*-«*^ rani *t  ¿ rxiuctìon planning »Ui.t  kie«/j t*  c.   se\» 

linked  to ^yeeerke prV .  • -,>i floe 

The mercerise,   H-O _3  ir.*r»!>ir-M changea te cottoi, ¿ ,r«.i t.f.   i^retts 

ia lustre,  increase i».  tcni'l« strength end increase in d/# »Trinity. 

If tenslen is ajplie ,   aw r ceri s aie« genera 1 ¡y eeutes an lncr»«M ir, 

strength fresi 10* te «# fendine er the yam cenatrucUsn. 

The aeistuf» content *eed M the dry e»lght ef the cot tea increases S*th 

the cen entretiea ef ««Metis Mia »e*4.   TU» asweeMe*« eel s ture »res***. 

fres é-1*. 

The «eifM ef é*»et*f Me«rt*á i •*%*» Usretelaf tenecMtretiejí ef 
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3. 

~..U. .„. up t0  „.„ (30. ,., (Ho u) >nd   thereaft8p ito  _^ is  ^ 

»Pi..    Te„sion aP(Ued ,M ärjlng ,„ ha„ .„ ^ ^ ^ ^ ^    ^ 

effect of teneioo 1., to d.=r,.„, ,h. am(>unt of   , . 
aye absorbed »hen compared  »ith « m *mei  .thout t,„>l0„.    ^ e  mipceriMd ^ ^^ ^ 

^ f., «,.*„.   tU, ,_... b.irs ^ th> hiehw tht 

of drying. 

-ton »., he .,old.d „,., (h. ^ h4i ^ wc>rtMd ^ ^ ^ 

p.issed  on to the   next  process      Pr«,„.„*< 
P    ce33.    Precaution, „..t  0. taken to k..p 3Uch yarn 

wet,   oth.rwiae  unleveln... in fjyeing 1§  ^^  t<)  ^^ 

Wettirr /rnt^   <„ Verrerisinf 

»..^ afe„t, „ sdded ,. ..r„,rUine u juorg in oHer to 

—S„o„ of th. Mmtio ,,, aoluUon.    ^  twa df su h ^ J- 
--,.    Th. ....  00.0,, „,d .. c.,,  _ ls „]stiveiv eh>      in 

lì" added to assist D.n»ti—ti«.,      J 8    p«n«tr«tion and a< an anti-fa«*. 

To fat th«  b«st UM of * -.••<„ 

' '"" " ,hould "• ••lu"« •- -•• ,.«• 

•tronf caustic solution (76-80° T«) dû.,,« ^ 
T.J UQ-U    s.) u.«d .• f„d UijUor t0 t 

«•rcerisinit machín«,    •* «hi« »-,—    .L. 

•«eh of th« machin, tana. «„ „. „,id#4 f.r41444 

•iron« liquor f..4 UM t, .„^ „^^ 

Th. «uantity «f .«.„t ui#d U ..^  ^ 
fc.   .^   ,     4 ^ ^ Valu,i»-    "»i» quantity »hould 
••  «u/fici.nt to ginn« •  «»ttinr tl*. ^ i.  . 

U.tin« e^iU«. f%r mUin§ mi 

UêU to elwek th« NttiU -»,* .—-e. 

1B   *•••   *••••    **»»*•••/   01-M.li.   _.*.* •i*«ru. w%uM «g^tt u K^IMIM ^ j^, 
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authorities >iue  to  contra:'-nation of drainage »reas »ith phenolic  compounds 

wfuch t-xist Jti  tie avtting agent.     Recourse must   then be made  to, al ternati»* 

supplies  of wetting stents produced from nun--prenolie  coBJpour.ds,   e.g.   L»uph«i.f 

Ploranit  etc. 

An advantage in  tae use  of wetting agents  of t.Me eresyiic  type  19   that 

they can usually ce recovered where facilities exist for caustic rt>cov«ry. 

Mcrceri.si.if; Machine» 

In nan* mercerising two type» of Bachine ara u««à,  namely: 

a) Vertical  type   {Kau00id) 

b) Horizontal  type (.'ionnet,   Jaeggli  and Ki«¿newefers). 

These machina» ax* automatic in action and ctrry out the mercerising 

process according to the   conditions previously set down.    The control   mechanism 

consists of a series f  ta  pet wheels which »at the varlou» operations  in movement 

In ine Bonnet and J machine» control i» exerciaad by a »arie» of  cam»  of 

special design. 

The mercerising        la «ay be di»id«d up iuta th» und«rnet«d operati «a« : 

1) watting out  of hank. 

2) Imprägnation in caustic seda of mercerising strength (bb-bU0 T») 

(30° la). 

3) Squeaxing with drainage af cauatic soluti«*, sack ta store«« tank. 

W)   Kot «ash. 

b)   Cold «ash. 

During the marcanaing cyel« th« thraad it subject ta shrinking and 

«tretching affect.    This has «a aff«ct on th« character af th« lustra attained, 

and «Is» on th« apparane« of th« finished article.    Tha eiact point «f shrink««« 

«•••Kit an tha typ« of «achina us«d,   but en« important conditi«« «»»11 eat le ta 

all la that th« «axleus tarsien on th« thraad »hould take »lac« not later than 

10-15 »eeead» fra« tha cee^ea^ent af th« h«t «aah.    If there 1« tee I«** «41 
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7. 

I.Ur«l b.„..„ th. c««..„e...„t ., ttl. h„ „,„ .„ th, .tulraient tf ^^ 

t.«i«,. .... da..e. rr.. w» .„a. „, Mnlr.  Thl, 1§ due to tht fict thit 

th« th»* „„, l0it .«,, of u. pl.„lclty resuUiv in ^^     ^ 

f«.«. -r i,n„M .„ the Wlt ,„d co.ri#MM tf tht ^^ ^^ 

a st,.u., „. pclnt.d out ttal OM âd„nt4e< of the ^^ ^^ 
.. c.^r.d to th. ..„U.X Mclü„. 1§ ,tat ln th> ftwtr OM ^ of ^ ^ 

» i«r.« in ,„ c.u.,1. ..lutlM,   .M1. u th. utt.r on]y ,bout on# ^ 

of th. „,,* „ in cont.ct Mth ,„, Mu>tle tqdâ MiutiM      ih> ^^ 
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th. ««-,„ ., c.„.lk ,,„„„ d„(nd on Mny factorB >hieh iiM]udj _ 

«'    th, .v.U.bim,  .„„ „.,  of ,„„„ cau,tlc  ^ 

»    the pei«, r,u„ of CMrtle ^ ^  ii^or! iB ^ 

pro...,..,   ..,.  ,„   djr„w or c|uBtlc kitr boni^ 

without concentrating, 

•)    th. co,« ., „,utr.„*tio„ ,„ ,rfici.nt ,fflu#nl tr#itMi|t_ 

*>    th. ...U.MUt,  „f . .urflci.nt  .upplr  of MuMic ^  ^^ 

t« p.n.1«    ,.u„tie  r.eoMIy plMt op<r<tioii on ^ eontiiiu()u# 

basis, 

.)    st.«. „„l.MHty  rr„„ „i.t^ boiler pUnt_ 

r.co.,„d „.r„rinin, „„^ c.„tlCialdo proyidí a copiou> tot ^ 

supply for general  prochain«. 

Liquid Ammonia Tr.-,.. * 

th.  o*.«i,„ „nd  rrop„.u„ ., c.llulo(ilc mtni^       u conftrs 

oppo,,,^.. „r th. c,lulo.lc Mt.rl<li to B|irtnki  ^ ^ ^ 

«« - « ,-„,„ „ UMd t. obtjl 1#tj of ^ on 
•ateríala. 

Th. -«. of MUo„  ym „„,.„„ Mw on th<_  WIM of ^ 

-..ri., „.prl.lw lt, .... „„. thM ^ of ih# cost of t Mtton 

thread is accounts* for by tha r«w -„*•».      , 
•f tha r.w cotton pries.      An acc.ptsd yard.tick of 

."-»   i    th. ^ lt  prod_ ta w ^ tteMd f_ ^ M ^ 

- th.. TOch ., th. ,„.>„„.„, ., „ ,„. Ui>u ^ 

wa« daai^nsd. 

ft»|>Tt»,.  Of   I,1nuid   â-aal,   ^^^   ^ 

Th. follow!», peparti., h... b^„ ..fbli^ for UfltJi 

yarn«. traatad 
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5) 

6) 

8) 

9) 

1) Tensile strath .i«„ifxc,ntly iMMMM> 

*> *. e^tion .t   break  ifl OB1J aboüt frda  that ^ ^^ ^ 

3) Uop strength Md knot atren„th increane  ^^ 

*> "-ion resi8tMce  ia reduced but thia d#crMM i8 ^  ^ 

for caustic soda  mercerising 

After bleaching or dveinr    tr..f.^ . ayexn*,  treated yarns  havt rirtcally «ero 

shrink.** when treated in boiling water. 

* PUMU. lu.tr. i. i.part.d t0 th. tp#ated ^ aibtu Bu^ir 

1«BB than for caustic mercerising. 

7)    *. .m-,, i. iMr....d b, lkout j „ th# Äunt att>ine<i ^ 

caustic «.ercerisin*. 

¿Mr.. ttan for caustic i»re,ri,l0f. 

Th. »... r..i.,„c. ,. Mbrt.,tl,lly ,„„•....„. 

U,Uld •"•°"U '"•<•" »"" « •**«-.«, -«Mr „r „. ^ 
...c.ri8.a du. ,ntir.ly to  th, êUiiMtion of ^^ ^ >inrt 

«*rp splitting processes. 

«- •»—tU. * H». Mtm „ ^..lbl#i  dM to thf ^ opMd 

~.ti- u u,ula..„Mnl. .hlch p„,lta ^ ia ^ ^ 

Maximum strength incre*«».    —.    J 

p, - *, ,,*. u di„lcult „ .ppl, .lthout ^ to ^ 

accepted (of the order of PO*     ven <* , 

P«..Mln(. .ingl„ yOT b/ „.ro-ri.taj. 

» u *mlm ramlu. t0 prnAic, by tMa >MM â ^^ 
7.• for ... ». w„lng „„ knlulng ,wllcrtl<iMf 

'«. «. ««.„el *.. „ta. .li0, _,. t  

—. *. ....„c _.rt.ta. H,w. >ueh „^ ^ _ J 



io. 
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«u„ i. «... ^^ ttat ^^ w trM mnni^    ^   ^ 

difficult to obtain. 

**7 dim.»!.... ., „, etl,it, wUMo>. wtw#a |tiiujM ti 

yr «.u tr..t„ 7OT. „.„ ^ ^ ^^ ^ ^ 
treatment proeaaa. 

«-i. •- rtni ^.HM U„H «„.. ft» «, „. .^ 
•»tan «,. „„.., „.„ ^B «e.MAlUy TOPMW> ] 
Blaae^m 

Traditional blaachin* of eottaa b*     - k 

•7 »tl»r aranci.., particularly - •"*•*•«   - 

Hydrogan Paroxida ana Sodi«. Chiarita 

Th. poMibl. a*•*... of 9ÊÊmUê m ê M#Mh ^ 

hypochlorite ara - —pww »• 

1)     ihartar Proc.MlBf tlBM ,, , rÊÊÊtiim u ^ ^^^ ^ 

o' procaaalng. 

«Ì     Uaa d^r of fMni cha.*,«i «_,.., . 
"••• • '••»M «f graatar augta 

of «afaty }a contrai. 



»-*-. re.** hl..ehlnj ^. #f th# ^ ^ ^^ 

introduca by •„.,,! „. .*«„..*,„„, 

11. 

Sodlua CM«r>ff 

Tht ut of aodlua chiarito a* « M..««!«, a».* *.   _. 

•xttnaivt atuo> aad rtpert. 

•tata, -th«. of M..cMlMt „„ ^1<B tUorttt ^ ^ ta 

-*-«- -» .,.., w,  ^ „^ w iw>-tai      tew 
*.. -_*, ^ „ ,. _ <M.M„ _ u ^ totu t-^ 
""•"•r, «or. tnMNiu »«i u MI« „utia. 

«»r.» •«1„ «... tlM ,„ „„„^ ^ t ^ ^ ta 

"• ""*«' •' ««*•• of procM«,,. 

»     I. M.«M.. ., .*„ „„ lM. ^ ., t#Mtrt>f ^ ^ 

hypo chi ori ta or paroxida. 

3)    te .«.MU«, ., « nM mt,r ^ <UN4 wrty 

«fi»» th.„ .dMllM.. ^.^ Mttku Mn|||   f ^^ 

ckUrlu u . „»UH, U...M.» «f«t «, 

-i•— Lui. «* ,1Ur. iMW1, ,„, %mmt mmm 

«•*!»• »f atalaln* «Mi., 

*)MUartt* UMtklm imw, 

"MtUé olo^kUff •»latta»». 

aklaM 

«tlafaotlM that tb» mia* —_*»«.<* -• •*•»«••* pn*Mtiflty rotori, ^ .,Ui««.fci# ^ 
—»coaofally «/ala« te -*—-   i_~i_. ^ W« te a**, w^, ^ ^^^ lf|m 

^    " «^ ^ •*•»*•• ay. additi», aamau,.. 

"'"^^^•^^«^.•f.*.~-ii,..r*.t. 



12. 

•Ì-_I:     >t   Processi rit- of  Jot ton   v-irrn 

lBcrM8M the th"f«tic«l   proceda cycl. ti* by .bout 2S«.       Furth.ro.ra 

-hen the »bit«  or sar-ple uoed for colour control at  thin at*** ia ooopar.d 

critically a*ainat th. bulk and raault and th. maat.r colour «tanda*, 

signifient diff.ranc. ara found in a high parent««, of ahad.a.      Th.«. 

diffe-enc.a ara dua pr.«u«v,bly to diff.rancaa in ti..B/t.*p.r*tur.« mi 

concentration« of oxidisation,  «oapinr, drying and conditioning b.twoon a«ml. 

•nd bulk.      Manca,  th. elativa worth of th. «*npl. ha. ba.n ahown to b. lo*. 

It  should b. furthar „ot.d that «part fro. th. loa. in ..chin, productivity, 

high labour coata of tha -chin, operativ, .„d colour -tching .up.r*t.or «.*. 

baen incurred. 

Furth.r instigation into tha incidanca of dying unl.v.lna.. of batch 

dyeing, hav. ahown concluaivly that r.dippi„g, i... th. .d<lition 0f eol#yf 

during a dyaing proca.., i. tha «air ««•• of dy.in, uj,l.,.l„.M U *lk 

This procadura of dyaing to th. atand.H formula without r.co*rw t. .had. 

chaekin* during th. cycl. h.a b..n d.aignatad »Blind Dyainf. 

It is appropriata now to confidar th. factor, which hav. baa. foand to 

ha»e a aignificnt aff.ct on th. dy.ing of cotton fibr.a and to cowiéar ho* 

tueca snouid ba controlla au that dyaing. «ra within a pr.scrib.d ,^ 

tol.rwc. whan dy«d fro. «tandard foraula, i... without addition, or 

ratra.tvents. 

Th. following fetor, hav. bn. found to ha*, a rt^ifiewt offe« M 

th. rooultant ahad. aftar dyaing t 

th. cotton fibra, it« colour, th. conatruction of th. yarn, pro «né p^t 

dyaing wat procaa. tr.ata.nt. and aoat important of all, tho 

application of dyaatuff. 

In g.n.r.1, th. ba.ic f.ctor. of cotton quality and y.• conatraotio« 

•r. outwith th. wt procMt. control and it i. not * inUn.ioaa t. ««.„t 

furthor on thaaa. 



Ü£Í:     'I"t   Proem-miry n' ^-»Con  Ynm-i 

Pr.-dy.iw tra.t.e„t,  ,uch a. .couri^/b^chln«,   „^  ^  ^^ 

condition, of th. cotton colour baa. du. to th. r.aov.l of non-c.11ul*.lc 

•«t.ri.1 and colour of cotton «d bane, .r. « .id to oro,,.. . ^P. mitw9 

bas« for dy.ing. 

In th. .ponction of dyo.tuff to th. ft.^,  th# ^^ #ha#t u 

influenced by * 

• ) tho wight of th. yam 

b) th. Might of th. dyoatuff 

c) tho volun* of th. dy»  liqwar 

I          i) th. Mount of .l.ctrolyta 

| •)    th. temperature of dy.lgg 

f)    th. Ma* of dy.ln* 

It i. theae factor, which th. dy.r aaet «antral t. •._ —.<_*  *     —•* «««irai to .*.«*§ mtimtrntUff i.aalt 

S penetrated, on «h.a. dyei*. fra. ,t«»é«rd far»»L. 

It h.. b.«, pos.ibl. through .Uti.tie.l Mfmm of llNNttry ^ ^ 

<y.ir* re.ult. to ..t.bli.h d.gr— of perai.«.«. Wi-Be. ff« ^ u ^ 

factors while .till maintaining an avor.ii ..*<.»    » «Hing an «voran aatiar*ctary reeult.      In tetel, tao 

j-u- of th. ia.i*td«al e.ri.tia^ U than, faetar. au.t not •«.-, .. «^.u 

|r..ult, othorvia. the. «*al af iUa« j»iH ^ ^M-aN f#m|U ^ ^ ^ 

J.ehieved. 

It i. *„!.*., ^^  th.f lh# |lu- ^ ^^ u ^ ^ ^ ^ 

Oing raeipa. which .Una . km p,^^ „^ #f ^^       f 

»ppraach to thi. prabia. ^ieh m Hllm ^ |n< ^^ ^ 

i)     • critical aaleetioa .f iMietéa.1 dm .M e«*t.bil. e-biaatit»» 

« th.- dyw b..« .. targa* fMt||#M e^i4ar.tfa.. 

')     .t«dy th. aeaa^ie. af th... p^poc»^ ^ ^»^ ^ ^ g 

•ft- L whleh th. feH.ic.1 parfora^ ., tp, tmMm%imm 

b. prit» l*.rtaM. fall.,». iMLtel, by oaat a* tm%mm. 

13. 

weli 

It i. .!•*• that by miêUm ^ . §fl|iB ^ tto §H|iii 

to at 



•if    '"' t on  Yirni 

-i,'*1   • rr><*   .ìt«"'iri   K-i-^n'.*   1y»lnf  f.i •>    inv"l»#    lv**   »hi   '    ara   •-•»   MC»  Mril;   tHa 

rhrar#at   ^n   a  t >»  fcaa>a»*u»   «htrh  (n   fürt   Mini  •   *»fh  K»«t»r enaaa« 

^f  «n--*«wiful   «rrt îrnt ion •) t haut  retrain* nr  furtHar r#traat»#*t. 

">•    «oil linr  of     H#*a   ¡tya« ami     n«t>tfw«tlftflft   inte  «  ayata* nf  ratta» 

:r»nrtio*  and  .nutro1   will   «•f»M a«  tHa  <«*•! 1 >*bt 1 it» of aaratraa,   ataff »né 

-vi   :^n».        It   <M?   h»   that    laboratory  aa«rHift# af   tMtftlMl   ItolW «til   «a 

follo**<* atharv.aa «dvareaa Md aar*la« t eata4 afataaja af -pattrapftataaYtar 

aaa colour  rentrai aay ha avallati*. 

Tha pretiaaa af «ataaartaa e««M »a e«*ar#4 a» alt Her af tHaaa «fatta». 

%ivinc no« rraaarae tHa  racla« ita aarcaaafttl   traa*f<r ta Ina praiarttaa 

iyahowaa «ill   f*ll an pre<h**«¡rt» ataff rat aar tHa« a«  tHa racipa *a*a? and 

it   m 'i»  ra*r*r*iMlity af  tua talk <*fr ta apply tua r**tpa •*• pwil'iira 

with tHa  a**» aaalvtcal  arrwracf aitH «atrH tt «a«  prepara*.       !'   I« aw ita 

pamtieaa t« atteapt    n  -• >     art Fara* la  tliM «ya im »alt,  if  tHa «alt aya* 

aaanet  acHieve a kw     l»#r • af rapraaaatatltt* fra» Ma aeaHtaar* ma prattaa raa. 

At  thta a«a«a  ta tHa     -aéMcttea »Hala «a Ha va arrivai a« • 

«a conaiéar ta »a af «MI eritttal  laaartaawa, t.«.  «fea étaaaaata* 

iiaaalriiM af tap ayaateffa far tap «alfe «fata«. 

«a Ha«« favai aaar aaay raara taa« «ava travata ta ta« 

•at»hi a* a*v« prepara« taa taa* a« aay ataar a«aa^ ta «Ha «a« 

H«*n »etafcltaaai ala«  taa«  tat taatiaaaa af arra* la »altala«taa 

traa*eria«taa af taferaaitaa ffaa aaa papar «a ata« aar (•.§. ta 

af racla» ta «alfe) ta Hi** aaa" tt ta »laa#ty a« «ata atajw taa« 

»l*«aiy aatpaaapf tf avjtaaafat niai lyataa la la a» 

a.    ti 

»al« 

Ta #aa»ita»a« «ita aaaaraay la -e*»** •ai«**«« ma ttaavtrtar, tt ta aitai 

«a aaaawra aai aaa« rai ta» aalaar a« r paart li af ayaataffa aa pmmi^mà fan taa aya 

iMMÍMllNft    aaaaaal    %#    flaVaMPat     ftaaaaaaaV    aMéâaaaaaaaâ^aftaiaâaaaa!   aaVaaaal    afJ^MÊMP    MPaâaaaa^É aaaaaf    aâaaaaaaft ftftéTaaâaa' 

af taaaaratara aa* aastatty alaaaty ailla« ta taaaa aaai ay ta* «pa «Hafaa«« 



>f  Cott.« TirM 

*• artaa me paaita %*. *. ,t tM .^„^m t|(|#|# 

** «*••*•"• ara Hlfftil, »Vfr^ou „ J» 4ê 

î*. 

U 
ti»   MKrtfMMt  .f «pM  «„.  ,lttfc  rt|M|l  tl-§  l|Ä|u  u  ^^  ^ 

•ff-%. « «aaa»a,t, HM.,»«,,     ,f m. 4. ^ ^   tM -t 

-*•«* . ai* é^ „ „^ ^ fM> -|iMiw| Ufmu 

paar taaaat.      It u w, t4#» IMI ,n éf# -%#r## ^^^ 

li%t-aa a* »a* llwj, * lwut#< 9mm mn mi ^ ^ ^^ 

*f~tat i*uaa. *•.» im^ w ^,„ « »*, ^l# ^r mm 

*• P~?af»tt«l »f IN« afa*«« »t.,1« fc, ^^  mtUm 

«I—Li« I. .f ,«,„.!  immr%mm..       U  |# „Ull#^ |# , 

«PMitaa me t«^. wl#l4^ maktmrf  ^„^n^ ^^ ^ ê 

P*a*  ••«  tM« *• »M« «11  * tM« •«•ti««  * «MHttflMwr 

tra»a*«r af #• »UHM tw tu* %•«•« aaaataa. 

•aa* •paiaitaa« taftlHi i« tu» 

HMtM af m Éim u «Mat lkav ^ ( 

»a» «U«V «Jl«| .t  . «J»at»ff Mi  tUM   IW1P «MIMI 

M ta» étaaalMi «n tt m ajan»» «t 

a» mmtxtm. 

af 

t af 

11   M 

tata. 

i 

I» ta 

lar M 

»tat »M 

af 

tal If 

laa t« 

aUll« 

aal af 

laa, aaa 
af Ma> 

af Ma lit, t*a rulla* ajtf af Ma) 



•¿•-     f >   "r-f  -n-,* of  >• ton T«r.a 

V»  pr»«Mn<-   • *r   M'TrtTTit»*   MiMrtn or  la»tine |h#  araeaaa 

r-v     th# raatiutar or athrr   »till   fctitaaatir  Controller. 

»Hi»! 

CUt»c   if eut«taaa,tnr  aaviftfa  in «fra,  «rvra,  »Mrr MM  atawa aaj 

ra*ai*arla  tncmMi in proiurt tvtty «r« tiwunly raaartai fra« r,i*C. <ftfat*f 

•nrhiMrf. 

%^ cantai eau fca aaat atalaa<*tn«>,  a* it   ta aulta elaar «Ha« aaat af tai 

»a»ir». fiata»* raw M M*i fear» atntaaai t*y aaalytar arr«r«ta w»*tral af IM 

#1**11»» a*a  li •'•«#» «# prt*<-»aaaa far ipr*, aaitltartaa ani e baa* eafta, ay 

fa*«ralltnr t»*# prewra- ••*» ««4 aat«*t af tita »rattla ari—tai  tar Éjataf, 

aat ay ean«r»»lï ,*r tha T«*-»« alt h ta tar «fatar watt. 

ft» a*»-,**« «iraft.y attrttataMa ta fvìly aataaatte aaatral aaa aat 

'.arra, *• »•-   » >i.>,f»'HIH t>y tua T.i.1. aaatrallar ara mt aajaai t 

•f taaarta**« •«'.. '   , ¡««a tMraf»r« tuât »aa* taf trata« MM««rat «Maw«• 

i» a«' « tw •**» - ' ' '••-»•iMttita far affitta«» tyattain aavat .aa. tf <ajaf 

*a*t" trataf • »•• • «a» » tar aM in«t**ar» aaarattaaa, aa* MM« I* t»»aa« 

a* ita «arai  • -a»* •    . - tyaa. ala. «arra ta aa raaaaa «a» a «aja Mr« 

t»+r— mt #ff, »a»«y ant a*af;rt«aay afeaaii aat aa antaaü fraa) tèi aaa-j.è.e. 

ir- 

aaafarti 

li aa 

ta *aaa*t frat« «n 

tataraat ta 

ta 

•ait« 

I aa ti 

a) 

•> Qaaltas 

•) flaw a« %m 

a>     ft Htm aaa 

D   la* 

tl- 

kaj ta- aff 

itrartlf 



til)     »i#   .*a af  v.,.,u«   t.€Ml,«#. to  »,«•4  th. r«u «f   ftl.mr 

of *!•(-• ani «f  t„ ,.,„ .ttraatia« Nti««, ^11^ ^ — t|i 

t"     itanatnr   «ni   i-ytn#. 

i»)     th»  «•<• «f  a»F>«r»t»  „•-**   ,M  ar» «rMicr, taut« 

ty    tntraaain«    i«*%r fim, rataa 

^   #f   ,h#~   «•••I»»«»"'«  *•»•   ^   «u   ••^«l   .H).   a»**   *,„   ,%i 

»'rr\*m%9 aff.M,.      n   ,- aaat i*p»r».,.t  n<M . tnr9l^ ^ rf,tl.,, 

~ .fratta«  .f   rmirMMl   *a ««•  i,f.^   Wth,ll#  a,,*,,*,.   IM.«.« 

**t M «li «f tk«N «Mfi«l  M4 ••*•*•!«• a«trtk««aa. 

»•r,  raM< rata« .f »•*„« e.„ .#*„,  raawttaa m .„u ,liB. „„, -lw 

<*• t*aa* «apply «Hitk NMM •!••*• t« a»t if « 

I*». 

••  traata 

»r af aaaMaap «fa t»*al*a«. 

*«» «aapatat 

•••• ta 

ria» 

«a» fia» rata« *•<* 

»at • •»• »ff» i« 

ru 

fiata»* t* i**** w tiaa ~»*>r«4 a« 

aaait far tu« urr« na« -•%•• »»Ha*, 

ta ta **•••#« »tía athar t 

i tmm a—aat»aly »ip* 

toi ta 

ta il 

> ta 

ta a 

•M«*, ta ta« 

fata ta 

•lavlaj 

»a 

tt la aarlaaaUa ta 

•fft«taa* aa*** 

•*• aracaa» »f apara»**ruttai 

«Ma aatrr raataa«  ta tal 

•m aléWtftaajMlf taaa aftwtaa* ta aatar pmmmk. 

m la aaaaMlly »ppttt* %• ail aatlaa »*• »• *aa» farà a»< «a» 

•ta* allé paaPvflM aaaavpaaatti» «a fea Papa* érta*, «aaa taa 



2t£!    — * *rac.fMUM at Patta«, Tara« 

eaaaara ar« Mltrt4 tat" t*# <irt«r '•»I* 

%• tvaaa ot "f ir»«Mtra*t«ra «y  h« «aalt 

t>     *Mfc«t-trta  (llrtf|«r 

i O    it •« }*.*ttnaît tra« attraetar 

af «fttr* (1> t- »aa« far *«tt. UM» «* a*«««a> far«» «MI« (Iti t« lt«tta« 

ta tftra«« IH aa«a*aa farà. 

f** tiaa af a«tr««ttaa .ita »K. aaaftat taf» aairaatar. ta aar tati« 

•a ta ^ ala«, ta atataaala far «fetta aaaa—a« ta ra««ta MëilM ««at t« tit 

«tratta« af t«»arttta«.     fi«  aaaraa af aatra««i«a varia« «tth tua tra» af 

I ttat «f «atraatta«.     «9a aat««*t af tM «t ff araa*« ta rtaaaatltaa 

tot mê —M «atar, a «tafear «arra» af aatratttaa ta MM«M1 atta 

fiatata« fra« « ha« »atar »ata Ito* «ara fiatato* aaM. 

TW atarla apta«a tf«a af tttfaitar fa» aaaaajaa t« af aar« raaaa* 

•)   aratttaallr aa paiaajn at atari ta« 

»>   a Matara af afin aa« to astratta« «Ml» ta» «jiitaj t« 

raaataa. 

il« 

P. I« ' 

a# «* *» «at **». 

•11 aa«* rara t« «raataa»!» to*a* 

• «Mira aartattaa af Mai aaU «>tar fi 



ML'  lL'--üryjta*kM «' Otta*  Tarn« 
I«. 

«r».i*   t«   •   prti«(#rtlW   »!•«»*   t «(Ml, 

»> 

•m M* »««raaat,».  »«aar,.,*. ., ^„„^ ^.„^  u 

•**~«u«mi tot .**,*, ffTlllt P#fwlr#i 4rf%m um9 #f %m 

tto 4«f«  tmr ¡ar«* «tatotar tatt** »M»**»,, 

fera*« «ir firmila« |nR r«*M «rtar. H^M^ ,t «t«*«ito>ri. 

pi• MI*. to«« to«« «*tol«t«i «it« ««ili at««i« «to tolti 

•ti» t**—é «ir ttrtoUiiM t *««*«• tto 

•to •«***«a§«a «f r^H érl«r« arai 

t>    •*•* ~ta»a«  «Ito« f^iM. 

ti»      t»  «J,  MM«  „ MlaMlto   ffW Ito 

I«  MlltoMII 

III '    •»#*•* «««•»•« 

«M#tott«  »f 

I»)     U.   iMtoF 

% to «to aaataa* 

il« 

•4 hiato« 

t« torOaaUrtt totatojM «tor« «i««iH«al «to»r um 

U)   ft* to«, f-fe .««~toa< ». itmm ^^ „.^ Ä 

«I«lau«« tonata M* «a«««» la |M# ».Mf»««. 

•• «*fwt  «»»IP« .. ^i m„ ,. ^ p^,.^. 

tatara*« la in« 

III! 

•f «rito« tat 

Alto, « aw) 

*• Matoto) 

•to»l« a* 

I« lin 

•toi», t«« *•*« 

«tom «ita Ito to**t«a tto« attol «art« ar aalt« ««if 

•tolto ito «piala. 

to awl« 

to) % «• ti 



—:     **  »Tac,««,»,, fff r„ 

la 

r» 
a)    on.jr  ••,.    .   ,      ^i  ^Mir nHo||H ^ ^^   f^ 

rapiti! éryi /, 

",r ««Pit«    ir.rf  mnnlr*     -.•.»_»  f,* td« 

»•rt.r.Uf  r>M-k*.a  »r-t*«, 

•«m* aratalo« fra-l WPhvtJ  „ f(lil-r## #t an |fi|>^ 

O    tr» «r^MMliM   ,'  ,f,¡„r ^M M ^^^ >, ^ ti 

41rfaraat ttn4H in •*« «m MkiM| 

I»)     IH-    f'~t .f — -trrilll. ^ ...   ftf    ,.,,.„ ^  „.     ^ 

•o   tr«Mt t', 

•»••r ««MM V« •* a «tort  «pyt^ tftl## 

•*>*m  t« vipr      • IK« ¡»«»i      k/, 

itati «• «««r iiwiMiu  

'•••»*•,   rait MM),    ,MM «f  - ..„   r^a^M ar 

•f «ria)U laftwMMllal« «ja^ly. 



•2sX!    **t  Pro».-»' rxnr. of Cotton y.w,. 
¿1. 

-h. •.««Net«,, of  dy., baaa-t o«  VnaH.n.  h„  now „m0||t  ^„^ ^ 

-..st   Eurap. du.  to th. Mreinor#nlr  nitur# of ^  ^„„„^       ^^ 

e.rt„„ Piatir  countri.a.       Ch-p «nl.c^.nt dr.- ba,*d on alternatif* to 

frr.ii.fn.  hav. B«t   b-„  forth,o*i„,.       Thia  haa  Wulttd   in .  Ur,„ „^ of 

• «  -y, lin.ppaarxa, fro, th. *ar*.t „ith  Dir.ct „.. b.ln, Mlnly ,ff#rt#i!# 

âln.n  i„. ar. nmt no  lotwmr UiñK m4m    mlmt Ä#ruiB „iBlithoU!  toth ^ 

to health h«MH «t aanufactur«. 

««.  md *aa, ar.  ,„,,,„  ,0 h# withirswn „ #fflii#nt  Vfififiiirni   fop t ^ 

i*   inr c.rtain   ou.nhur   1v#'tuffs 

It   appoar, that   IndlroH   ,.t  dy.a ar.   ^  ph„.d  out    /._  ^„^„^ 

Pftebl, 4*. to pro.—in« difftcalti.a .ad  e«,.!., .„*  th. ^^^  #f#rUf> of 

fcactiv.« in thin part of th* ««lour KMMt. 

Dtff.ront aaaafaeUrar* hoi« ,it»i, offrant ti#„ „, t|w fut-f# -f ¥>tn M 

• el.-.      ladte.ti-. fr*. *o„ ^f„t«r,r. ar. that th. profeti- .oat. of 

*t. til ,irt«ll, /oreo «>.r, off ».t. «M „a to Upactir... 

ât th. probat  tia. raacti». .,.. .„ ^^ „ #„p lflcp#.,inÄ ^ of th# 

«*.t   for —h f.at *^ eotfa ,ar*..      la eoapartaoa with V.t dy.. th., haw. 

*~4 -t  fata.-, . ^ch .,<»„ ..W ...an. ar. aaat.r to apply •** p..-.., 

"tt.r 1.V.1 4,.inÄ    peparti., and ar. a«, f.irl, ch#^.     ^.^ -f>t 

l-i«.tt~. tr-t oo~ ^ «a,t«» .r. e-ta^l.tia, .ttMra.ia, fn* p^aactiaa 

•f /.t  iy^ a„d .a—tratta, th.tr .ff.rt. - wi.„ t?p#. 9f %-<t|?#.. 

Far th* „rn iyr^-Hp^r.  . total   '».actty.'   4whou ,. wouw1  inW)lw th# 

MMli»r «JM.  l^rhar^a of „.,,  1U(M,fUl#. af -u „„  ..^^      M(W<  th# 

•ub.i.tf .f ^   ^.ettt# ,„,.. 1B ^^^ of hirh-#rtrolytt COÄe^tr,tl#i|B 

•I 1M MW rati- i. iaaa^,^». f0r ^^ ^^ ^^^^ 



T 

3ef:     Wet   Processila of Cotton  Yarn« 

When attempting to dye deep «hades,  e.g. navy blu«« and dark brown«, 

fibre saturation is approached with a corresponding reduction in degree of 

fixation.      The net result is that lar*« quantities of dye«tuff (lO-UH) are 

necessary to achieve this typ« of shad«. 

The cross-linking of cellulose chains by dyes containing diehlora 

triazin« or quinoxalin« r«activ« group« '• w«ll known.      It ha« been aat«d 

recently,  how«v«r,  that yarn strength reduction« of tho ord«r of Mg «an occur 

when due to reaction. 

Being mainly ato compound«,  Reactive dyes lack the faatn««« to Hypochlorit« 

bleaching which Vat dye« posses«.     Thia particular property i« of importance 

«•ponding on the location where the dyed good« are aold,    « «. the houaowife 

in U.K. and North Europe doe«, not tend to bleach coloured goods when washing, 

whereas in U.S.A., South Am«ric«, South.rn Europe «te. bl.ach is of tra incorporai 

in the wash.      For truly  fast dyed articles Vat dyes are still the min rl«88. 

It has been noted tha'   in package dyeing it is difficult to remove all the alkali 
m the washes following the dyeing phase.    This can result  in soda-marking of the 

Packages after drying and retimes precipitation of calcium and magnesium salts 

from the water.       A recent development by I.C.I.  (Germany and 

Holland) postulates-the replacement of the large quantities of soda aak with • 

much sm«ll«r quantity of «oda and cauatic soda to five the optimum reaction pH. 

The most significant development in Remotiv« dyeing is the high fixation dye 

of which Procion H-E is a prim« example.      These dyea contain two reactive groups 

smi have a higher affinity for eellulo«, and are r.l«tiv«ly insensitiva to liquor 
ratio chang««. 

It ia interesting to not« that while the heat energy required to apply 

R«activ« dyes amy be low, eonaidorable quantities of water and tnergy «re 

r.quir.d to 'flaiah off Reactivo dyed food«, «ipeeially la heavy depth «had««. 

Asoic Dveine 

Naphthol dyeatuff have traditionally been applied by tha mult iliaco route 

of imprégnât loa, hydrooxtraetion/rlnalng and development. 
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German and Swiss nanuficturere have now developed a one-bath application 

proceas which offer« a real rationalieation of the dyeinr proceea.      This one- 

bath proceaa ia cotton in hank in open becka and apray dyeing unita and cotton 

placa on the winch. 

The baaia of the aethod in to retain the bath after iapregnatioa and aaintain 

th« aolour pigaent which ia formed durin* development la a highly deapereed 

fora, by aaana of a epecial auxiliary.     The one-bath aethod constate »t - 

a) Xaareaaation for about 30 alna, at 20-JO°C. 

b) addition of acid and diaso aolution without lattiag off tha 

bath, 

e)   Coupling the dyeetuff of about 30 alaa. 

4)   Cleaneing aftertraataant. 

A fairly wida selection of naphtholAaae «aablnatlaaa aro suitable for this 

proceaa. 

Otto bath drein* of celluloale hiaadj 

A auabar of one bath méthode have boon developed for calluíosle blend 

dyeing.     Dieporaa/»irect dyeing of Cotton/Nylon or polyeater ia wall known 

although of little praetiaed uaa beeauaa of tho poor wot faatneaa, exoopt in 

pale ahadee. 

Hmrn/**M\iJV     Nethoda baaed on hot dyeing Reactive dyea in which the 

Diaperae and Reactivo dyea are added to tha bath with 5 g.p.l. of 

Reaeat Salt L (a-nitro aodiua benaene aulphuric aeid) which prevents 

hydrolyaia of the Reactiva group.      Dyeing of the oolyeater ia firat 

carried out at 120°C. then the bath ia cooled to AO°C.      Electrolyte 

la added and dyeing of the cotton proceeda in the uaual way. 

QJaaaraaAati      Diaperae and Vat (pifpont) dyea are added to the bath plua a 

large quantity of dlaperoing agent.     Dyeing at 100° - 130°C. preceede 

than tho hath ia oooled to *0°C. aad eauatlc aeda «ad hydroeulneite 
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.r. .dd.d «nd dy.in« ot  th. cotton carri.d out.      Th.r. .r. ..v.r.l Union 

dys (CotteStr.n) on th- ..rk.t uninr, thx*  principi..      Th.». co,».rcial 

bl.nda ha*, to b. fortnul,t.d  for a pr.d.t.rmin.d fibre mi« .nd «ay turn 

out  to b. un.Co„oaic  for « cuatom.rS pelicular .nd u«. .„d  furth.rmor. 

«•y not «i», „olid ahad. dyMn« unrf.r adir.ra. condition, of «pplicatio». 

3*^/Cot^n?      * Ho#ch,,t P"«»"t  for .inri, bath application R.*ctiv./M.t.l 

compi« dy.. ha. th. following -thod.      Add dy.atuff .nd.lkalt to «iv. 

pH «-12 «nd raía. t.«p.ratur. to «0°C. to dy. th. cotton.      Th. pH i. 

th.n r.duc.d to 6.5 - 7 by th. addition of acid.      Th. fwtur. i. 

r.ia.d to 95°C. and th. nylon portion 1. dy.d.      Acid dy.. „m pr^t^t.t. 

und.r th.M condition., Mtal eonpl.x dy.. win „ot. 

Thtr. 1. currently a »id. int.r..t in «ultieolour .ffMt dy.lr« for MUM 

y*rn. which i. eov.r.d bri.fly by th« tollwUtt* 
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1. Knit de Knit 

Plei33ner TtA.S.   gyt- - There i. not . great d..l known «¿out thi. 

•yate» otner than good control of dye liquor application i. achie,.d. 

A Cita-Cior patent (BP 1,154,597) de.cribe. the printing of fabric 1th 

stripes prior to being unrav.llad. 

2. Warp Prin+iny 

The Stalwart/Pickering proc... he. y.rn p.a.ing aWOY. roller., which are 

retatine in dye li4uor.    At infnr.l,,  „ll.r. w d.prtM#d holdlnf |h§ 

yarn for certain length, of time in contact with the li^or. 

In th. Pick.ring-£*o.c-L*ing   Controlled Are. Yam I*.i„£ „achin.,   . „b ef 

432 end. pa.sea between four ..t. of e»bo8Sed «bb.r application roller.. 

A proc... by Henry A.hwell * Co.   ha. . ,p.cl8l coilin¿ d.„ic. which ^ 

the yarn on an endl... belt.    The coil, p.» b#)tlNten foup paipf of ^^ 

the bottom of each ,.t having . foaœ strip which ^^ ^ ^^     ^ ' 

yarn i. then dried,  hanked and .teaoed in an eutocia».. 

Courtauld. (BP 921.166) have a ,y.t.B ^.r.by dy. 1§ ^.^ ^ ^^ 

interval, by intennitt.ntly «oving . y.• tr.n.,.r..ly into a nip fomd 

between two roller, carrying the dye. 

A Toyo Rayon KK patent (BP 991.327) ha. .„ el.ctro.agn.tic »ibrator bribing 

yarn into contact with a dye applicator. 

Singer-Cobble Ltd. (BP 1,152.043) «.to. ha. dye appUed int.naitt.ntly to 

yam. running in . grooved rolUr «rf.,,,   Vari.tio« in applied pr...ur. 

influence» the .had« obtained. 

Chitte, Koeck. * C. (BP 1.164.852) ha,. .„ integrate* .y.t.. allowing 

•f «ing, .hrinkin«. djr^ng etc.    Spaa, dying i. achieved by contr.lling 

th. dye «.ppjjr ** a Jacquard ì.Tì- dir..tly ...oci.ted with the fluid 

traataent chaaber. 
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is intermittently reciprocated  to bring it into contact with a Jat «f if 

liquor. 

The Zaza machine    consists of  four  rrintin* h#«da, 

•ach consistir^ of a felt covered roller running in a trough of dy« liquor. 

The yam runs above the felt roller but it brought into contact by bara 

above the yarn path.    A pattern of apote in four colour« le produca*. 

In the O.P.I.  (French Pater.t 7,002,183) ayatam,  the yam pease« unter 

reciprocating Ja ta of liquor,   which give the rande» effect,   then inte en 

extractor.    The extractor consist« of a tube with «pecial contour« ta five 

a venturi  type effect.    By varying the air presaure,   the residual atei«ture 

contact ia controlled and it ia alao claiaed that the definition of colour 

apots can be more preciaely controlled. 

The machine ia built to proceaa 8 ende of yam with tttree circulation ayate*» 

for dye liquor.    Running apeede,  on acrylic yarn, of 500 •/•in. era claiaea. 

3.    HanJc Dyeing 

There ia little required in tha way of equipment for Dip, Clip or Ti« 

dyeing of hanka. 

A patent of the Duplan Corporation involve, affiline; conatrictinf bead« to 

the middle portion of hanks so that on eteanin« a differential affiaity it 

imparted to the exposed anda. 

Sprayin* of hanks, either aingly oi in «jultiplea, ia now tha etanaar4 afana 

of producing randoa effects. 

In the Multiapaca Dy.r of Callabaut da Blicquy.   the hank ia «preyed 

by noztles imparting up to 4 colour« with banda of 25-1075 a»,    fixation it 

by «teaming .hila the hank ia on a conveyor bait with a eaxiaua tine af 

16 »in«.    Productivity of 250 lba.Aour ia claiaed.   Ia Deceaber, W* tat 

coat waa £30,000. 

Tha Hueaong-Walker-Davia. aachin« «pray« différant aeetion of the hank te 
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product aith.r vari «««tad   or • »artaty of caltur aabra'affacta.    S,Ut 

•had«, ara producad by rotatinf tha ara on which tha han.a raat until «11 

'íhíí^íft"? ha' b"*n ,pray,d-   Vtry ,hort *»• •••HetMo» eytlaa ara a» a« ibi. fra« 

4.    Pticka^e Impregnation 

In tha Aatro Pyain    >0rS8. (BP 1,035.443 J yam la dyad without any patta»« 

by inj.ctin« tha packaga witn dy.atuff through hyp od. raie naadlaa. 

In  tha Sactocolour Procaas, yarns on COM ara ta a lad aff m c«p-rtaanta 

and aach fad with dlffarant colourad liquor,.   Tha dya i a fd tnrou* tna> 

cona  both  by prtasura and  ^draulic action. 

A B.A.S.P.   davalopaant (Balfinn fetant  657,783) is a variation of pa,«a*a 

injection.     Sp.ci.,1 n„dla. with ».».ral  arlfica. introduca tha Hqaa, iota 

a packaga  apacially wound to avoid diffarancaa in lavalnaa». 

5«    Spray or Jat Printing 

Th.  best known of thasa procasaas in tha I.C.I. Polyehroaatir ovai* 

Proc.aa which ... dav.Iapod  .pacificai!/ far fabric tat t*ieh i. applieaala 

to yarn.    Thidcsnad dy. liquor i. appliad i* . mndi>1 fftrtll#B by ^^^ 

Jata in aithar of two waya: 

• )    Diractly an tha fabric ahich i. tha« pa.»* through a avangi.,  » 

b)    On tha tap baal af a Mn€l. .hieh th#ll ^„„..t., .„,, ^ ^ m 

aaat tlaaa. 

Th. Tach-Dya Procaa. af fi tar Carpat «ill. .ppu.. 2-5 eol#ur, u § 

continuoua apot-dya oparation.   it i. particular!/ ap.lieabla ta 

continuoua filaaant aylaa carps tin« or /ana. 

Tha l..tam Calaur «rain« Machina a* tha kWparba «rata. ft. dy. 

yrna (.inci. „..).    „„., Uqw ^„^ ^ ^^ ^¡^^ ^^ 

apat tha yara. 

S'    T.A.K.   Svatawa 

Droplat. a. . «.raat ar faart. m*t— an p^.^ w , é„tm ^ 

•crapiat ajaiwi • rallar «ja* «^ % nìm * UfBt|l ^ ê .^^   ^ 
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