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t r 

1. 

•^e cnt dp velo; "-out f in rr. ..  air. rv .1; i 0 err;,  ' 

rr.k«.- L;,e ;..a. -u». roiuc t ion f  feci lu.1 it,.  r'. : '  ; ¡'  r.        . ;   •. < 

t i-.r.  '. r   V  ,       :.<.<•!•.• * , 

> !'  .•.•      I.'i ..  • : . 

» •• <••• t-   t. •.:•   i;  >     -"'    r..,tjnc   i>    inr ,• u,u;:i;     -)'•    rr.    ir,d 

colour^to incrc-iae  .n  ira: ertaj ce. 

JUCu  a   technically   tc:;.. ihle   and  ('Ci);;utli;     • :'.y   ,.••    . r ¡Lie 

trcr.d   o-ui  ;,ni;;   ue  feucces'jfuliy   rt ,. !. •-d,   ....    v.-,   i .' au...     t   «:,t.<n   1.    r.'.'i-n 

to :-;t tna.irdii   of ciecim  ;*ii'.i   t ,t.- ,:\-jr-;.ot. in/;  oi    I   u  printed  ì .1..• . •-: .      , n   •  •;  ort 

m.'ivkctîj  ,r«r..iun¡    rice;   will  be obt.imu   fer   ; i' _ n tí.-, wití, cu. U   • r .- [, 

out  mediocre   ;rint...  with  | cor  colour  murice   - ..-j;,   i,<-  -.-.   leabie  o- . v   . .  ¡ ov. 

¡Toduction  co:-t   levis.    The   f chi or.   tr   .e   ir.» vit .t ly ex:.»- •••;    '.       : h«- 

differences   between  hirh and   low ¡ienuiid   for   colour ;tnd    tyle,      •   1      i ver 

¡Tinti r:   ti¡e  extri  ¡rotle««  of se r.oml  -in- und.    »iti,  ti is  . ••• \nf„ 

that  ¡rintinr  requires  juu .«ment -ind ctunpt   of a li i cher or-.ier  t    \n  r»ro:;t 

orcu; otiont.,   wc can  return  to  the technical   develo, rents. 

It   is   ;n;eible   to   cori..i JIT   .,«} arata' ' v   tea,    •••      ar. ,      1, 

jffiprt.'..üion.   or er-tiona v. •   taf <• «.¡•.¡••.l,   colour ti on. •••>•   '.     ,f     rir.tintr. 

1.     ! ¡II R**~JION 

1,1.     **nr,raved   roller   [Tintine,     ir,   t :<;   .v; ri d   na  a  wf <>1'   L:.i      . a   t     till 

be  tne  wo^t   uu.ed  technique,   altho'ich  K,ti:.f .ct  ry ;. t-t 11 ; lice   -.rr    ii    ficult 

to obt   ir.     In Suro e,  however, morí1   i .t.rie   i.    now ¡rintfd I y   : < rfcn 

techniques« 

The essentiel   -rir¡ci¡l       of rol lor    ri 1 tini: survive  <<i    ti  ed  üUICC 

util'.>  ; atent  of 17b}.    Improvementb  in <•)• t- il  have been naie,   ».•.-.: oci?i    y 

la ««cha. iüinp; of jattern-repribter 'Kl juct'.-iant   ,   ^ut attempts  to  o v«.-re urne 

the fiiïioamental lisit«tions of the method may   ; rove to hnve  been   leit ui.t.l 

it w;,3  too late« 

The limitations of the stand rd  ty;e  of machine are! 

(a) the pracuurt required to tranciar colour pente froai  cha «graving 

to the f&bric leada to non-uniformity acroae the  f >  r.c  width« 

because tha pressure is applied at the ende if the roller mandrel, 

and unit« the fabric width that   can be satisfactorily printed. 

(b) tha pressure forces colour paat«  through the fabric structure, 

reducing tha effective colour dapth, uniese a very shallow 

engraving cea be usad. 



t   ..•  ; re     UM? ni1  ...,ubi,e -.*> nt     r  •.'. ir.,    rollers  ''I'IM^IC:,"   the 

i'r< . ..ly«: r'.nt> a   ureas   -  d   re^v..    u   í'ilm cl   ••; ci our which 

coni  ninul..   Li.e   lolo..inf ''riour. 

tit-    U   C!       .     1.     tor   ; l'i'iO;,   re  : < i l'O 

• ven  :,o,   'i  "Y    c   to  tr.c  en   r  vi   roller 

••<... ce i-it"(J with   ¡cetorini" •   ;.:.r.t   uè    v 

"• -;i'i   i- [,1e îjJ-.i 11 ••.',.;, 

rint   f  ii]t;: 

t- « 

(t.)        t ¡s', l- rn-ri! >nr> ;•  aix   tir.r   ocsuning u> eu,ist <v   ti«  weight  and 

co;:;. le* i t;-  o;   tr.e colc.r  a-      i  •   ti   n  :,',*   ten. 

j ri : t ih/   j re 

ty-e ft' í!,\ ;: ine re ¡u 'i.-:    the 

.   urr.n  e mt  of  irrt ¡ vidual 

Ine  r< re:, t ' y uevelo; 

•are   re.uiren   ;,y   ¡rovi din 

pro. ...urr   cy ! in ;'•;•.,   ti.t  increases  t  f  ''"¡'/'et   time   between   tiiC   '      ric   und 

<• •ch  •'    r  vf.-d   n:l'-r,     Dice  nací. ine;..  ;:;••,'    ¡l.jo  be  un ed wit..out     undro-ls, 

t'   rv    u'-f  i  J 1.1 •. • rn '•• .ar^inf» tii.ie. 

The use ( T óIL'I    ow-f!   luvinrs and    rint-i aste of  low 

vi.'.ci .. : t;    i i so i.i.il.'.    it ; Oí;;,i.ile to    rint  wjth lese  j re   urc,  und 

ex; i ri:..i i;' ul  work on   tie r;r vure    r¡;iti(,    al'  ¡ •>•.   r h.>.   s.ic.wn ti,at  an 

i Icctro-.t-ii. : c   c'i-.rre  a  .lied  t    the  ¡re ..un-  cylin 1er ':••    be a,   lied   to 

ii.iuce un o(    o.- ite churre on   tue j,.. .te and  brin,-; about com;lete emptying 

of tr.e LUIT 'Vitif.    It  seems  unlikely however   tuat crM'i<Ji r ductton   in 

pre.,;.uro c ui   bo   achieved to ch.u,i;c the situ   tion rudi cully. 

The one clo;r-cut     ;v.ut;L- ~e of en;,TU ved relier  ; rinting 

i., tue íwi.-ir: ne..;; of mark that  ..a.,  be obtained  witn  very  l'ine  i .at torno 

consi ut • ti i ;  of   line..,   ij.-ua 11  objects or   two-tone  effects. 

l.f't    ¡¿creen  i ri .tira*.    In £uro; e und  tue U.ò.A.,  hund-:;crees>printinc is 

now or.ly used   for the  ; reduction ci' snort  lengths of iii eh-fashion   -, rints, 

bee use substantial quantities cui be obtained  at  lower cost by usine 

automatic Machines.    Where labour co: ts are not a limi tin;- f- ctor,   however, 

anu a lew c u| ital coat and ^eorra(.hieal iy widespread develo; ment  ia 

desired, .creen ¡rinting by hrtnd h ,;: many ad van tagen.    The screens  are 

cheap to jroduce, by comparison with er:;;r ved rollers and rotary screens, 

and experience of uesipn and  of the use of dyes and pigments can be 

acquired by many teorie, amone «h©» some will be found to huve natural 

ability. 

By comparison with engraved roller j rinting, E creen 

printing produces strong, "bloomy", colours and encourûmes innovation la 

design.    The »echanisutior of thia technique was first achieved in the 
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criod  iy,L-i9a  :e.a  l,r e nunb. r:. ol   L ,e  v  ricua  "f -t-bed» ,,,ne:: 

wc-r.  in   t  He.  ,r.a  founa  t<   ho cornretiUve   .it    roller    ri: tinr ,n,»er 

¿uro, e,;,  condition.-,  o/ .,.ort run..  ; er -.,f;iffl.     r,¡.   .,•.   .,.„  .. ,, „    .... f   .,.   .. 
i. tom.it  ent,  „„„, „ r§   b, ,,jU;_.e  tl<c    ri, ^ Q    ur,    _  ^ ^ ^   f  ,   ^ 

it»c,    -cr.elt)   ..,,      :   íit«,rjl     ,:,«:,,,   < d ,i : ,^1,1,   w.lt¡   U., 

:., tree  i)Cr .:o:,r  for n  1  ,:,,.tro      •   erri  re. ,    L.     .V. :,d -,,,;,   u       v# 

very  ,rec¡.;o ¡rinu  u:,d  ,• re ..„ecal'y au;t\ula   for „ide  i" „rie,'•'., d" 

lar,,  re:e  t  ;:,tternJ,   tor  e*,;  le  ta^e-^th.,,   Uu   t e ,,i:fll„,.,.  .,,.   ,, : te 

cor,,  lex  --.a  .,u.t   be  well  „aintúned.     ,.   ,   , ut   IVA   it w«.  c, ,r  t'.r.t   t,    - 

«iomorment,   tr.e mechanisation of a h:u,u-o: .„•• tion,  w,, co,,, ,r.blr  with 

the mech,ni. tion of «-.nd-block-.rtr.Lin,: by lerroHne in !.-„ W111ch  .,;« 

hau   a oub«f r:tLal  hut   only short-lived  .uc-e...     in  ;,  th c^e:;,   truly 

continuously,   , roce,    o, were develop  later,  and , rove,  lo be  .ore 

• ucce^ful  t ...an interni font techni,uen.    oince iW  Ue flUHber of  fl,t.b. fJ 

machinen  ..urchanen h ..   f.-.Ucn .lenificantiy,   but ^.c, of rot  r,-. er, an 

r.. chin, ü  h.vc boen maintained at about ,1'U,   ¡er ye r. 

Hotary(cylindrical)   :jcreonn     ..t.  b, ri ;-i., , „cu.-h  to  be 

n. manicali, mounted  and  .riven,  flexible enough to ride ov,r fu.ric  sewin,, 

••>••>  n«lved,:o.;,  and durable enouCh to withstand accidental mi,, tI¡d LinC;   t, ey 

...uot also provide a unifon»,  d.n.e fattern of  fine orci,,;,  for , ,s.,,--e 

of colour throuch the screen.    The mor.t widely  used ^uti.-n  ,:. tu '., , ; M 

"     '    :"rí'or   l..;.J  . :.l.o:    c.   lin-r   rj  • ...   ho.   «p.'- . • .   ..j 

•:.-,.,.  .;   r ¿-   C.08   i:l •.       ,.] ;.,;1.   ¡u«,   ,íri.].r ¡       . -,, ,;,   ,.Mmlcd Ve 

c. Lin,er.    The d,;,ign can be built-in to the „creen (r Ivano-, 1 , tic)  or 

can oe transferred to plain ccreens usinn a 1 i rht-seiu.it i ve lacker.     In 

the  letter case lacquer utri¡, ing and re-use  of the screen is {odible. 

Iheua screens are now re dily available all  round the world. 

auch ccreenc muut be carefully h ndled to achieve  the 

expect«! 10C.UC „.tre life.    An alternative ty,e of    creen «ith cr.,.t.r 

robuntneoa ia m de fro« woven wire me.h,  with a tubular nylon sleeve shrunk 

onto th« cylinder.    At present the *.«« on auch screen, limit the pattern 

election for Mooth aurface fabrics.    Procréas in the production of 

robuat and fine screma can be expected. 

Ictary »creen printing ia uaually effected oa conveyoi 

balta, ai^ificantly shorter than thoee required for flat-bed print!««, 

•nd speeds of 75 »atrea/ainute art coaatonly attainad.    The hot-tir dryinf 

•achia*. ,u6t therefor, be of hi* afficiancy.    Squeefee. inaida tha rotary 

•ere«* amy be of tha «l^tro-aacwtically held rod type or of tha fleaibla 



blaue (v.ually ; t  inleca-ateel)  type.    Ver;/ wine  f Lrica,  and carpeta up to 

'j tnctr../;  wine,   are more readily  printed  with the .former ty.e of squeegee, 

the di ..Mftf.T cr.ocen being greater wnen more colour is required.     1 rint patte 

it,  i umica   in to  tne screens as required  u.-.ine automatic  level controllers. 

latt-rn '•<..anrjing c an be achieved  in about   three minutes F er «creen because 

of   La e   low weifthtc and simple drive couplings used. 

1 .,;.    ir.nmer Printing.    With the lar^e growth in ¡roduction of polyester 

libre ar.d  of weft-knitted  foiyer,top fabrico in recent years,  the  concept 

of  tr,-m; i'orrinr a pattern  produced with heat-volatile disperse dyes he 

berome -.ore interesting     taper har, a smooth surface, and uniform  thickness, 

and  can be  ¡Tinted  at hirjh i;pecd and  with greater accuracy  than  textile 

latries,     »rint   faults can be cut out and   the printed paper transported 

a rotai d  i.,,e  warld.     «s and  w en required,   the design is then transferred by 

briñón;» tte  fabric  and  ¡ aper to ether and heating to ¿OD°^  for 15-30 

:;fei:onds.     Transfer calendare  for this j urrose are now widely available. 

Alt< mar ivel. , garments may be "printed"  in not-pres^es.    The dye sublimes 

on   to the  pol.veat. r ar.d diffuses into the   fibre.    Satisfactory w sh and 

li   ht fastnt'i.o .ne  obtained without w shing-off treatment,  so that  water 

consum]t'on and  pollution problems are almost eliminated and overall costs 

can be competitive with direct printing on  to the fabric.    The  technique 

has been of cecial interest to knitters with no printing facilities and 

to paper jrinters.    The paper has been printed by gravurs and flexographic 

methods but  re ently rotary screen printing has also been used.    A textil« 

printer can therefore aoaieve comi lete flexibility with a rotary screen 

machine choosing either to irint on to paper and transfer when fabric ordors 

are obtained, or to print directly on to the fabric. 

Blends of cotton and polyester nay be transfer prints* if 

th« proiortion of polyester ia high.    Below 8« polyester the colours 

obtained are weak and staining of the cotton may sake th« reeult 

unsatisfactory. 

Woollen garments have boon transfer printed using a wet- 

transfer technique and rosctive dyes, but • w* sh-off is required.    Cotto» 

caa also bo transfer printed with reactive dyes but again the necoosity for 

s wooniag-off stage and therefor a re-drying stag« aakea it unlikoly that 

it will ever be a profitable approach. 



1.1.    CCLCIWIION 

11.1.   ^f.rcrt(m|   1W. „,„ Lecn no recMt dcyolOTin(,iitj 

..u«.t to ,rtnUr. „ Ul. _.. of ,;it or nMii¡ „        • ; 

•      t- .»rlle tion;i ..,„d CÄt or ,„, itpHc. IIOT •   «; 

much  lei;n than  thev  wer«. 

I lB      f , HeUCtÍVe  d:,fi0 UrC'   COnVf- »'"  °f '-eh incrC,.,.d 
j «.ortance.    Development,  fall   ¡„tc   two ,t,r„n,;     ,   ,  . ..... {. ,. 

j of .ore u.,tl,f,ctory  dye, a,d  ,h.wi„i:  Ox .ti on .„oLlloli¡. '   ' "   ' 
i 

I I>y-tuff manufacturer, h ,ve  iny, „tinted  ••   ,we v.-.i-i.-tv 
; of c,emically dlffer.Bt reactive ^ a;id h jve • 

» cc.erc.all, hut,  for cotton   ;rllltlB,.f  none h  v. ^ ,„ ^ _ j 

j .UiTxor to th. orinal chlorotria,!». and  v.nyl.ul, none  ,     t.   .     ]vt  , , 
been  cle,rly dÄBOnBll.,tcd  (l)   ,,    ^   fflp ^   ^^ ^   ^       ^    • - 

»alance must be maintained of  reacUvitv,  aub,taBti vJ t - ,„d  ,!•    , ;<n 

»-.rti.3. AClMr..<ivantflfWlH8íalB0b.iwi¡itwi(?j nt;;;;eof 

tho,e aye molecule, with  two ,t, ,„,lt. reactive   ^^   ^ ^   ^ _      ' 
-re,*,  in flxiltloB eifir;cncy   rrom o  ty¡|í;ii  7^ to • - 

hesubGt.tlvity,bychranü!,ore;je,ction 

...  ^no brid|:e /Tourf  t!ica „Kike:;  tht rentva o(.  thf   ia¡iii 

of hydroly.ed dy. at  th. w-ohin^off st Ce rei: tively 0;.rl..     »llB „• - 

removed  the major hazard of printing with recti,, ayes. 

'       í¡o! "1C minUte3'  ''"^"^ the .ore  economica! ,.T.   8t,,BlnB •t    ? C  for ^so ,econd3 or n   ^^ „.^    ^ ^ « 

P-ddx-g in alkali and electrolyte  followed c,   flash-a,:ein„ for  1,.,5     ' 
seconds at nO-!^ or f;as. age  „^ . „^ uikfcii ^  ^ 

bath    mediately  followed by  the waShinC-orf.     ^ wet-fixation a, r "ro.ch 

has the attractions of low coital coot,   b,cauae  the Warner   ; a  not  ' 

reared and easier waahing-off.    V   { nd cold-b^tc,^,  UBUul,,   ,ith 

sodium Bilie,te,  is also used. 

Cotton and Polye,ter blende may be j rinted  with 

selected mixtures of reactive and diaper,, dyes ^ H.T.  .teamed at 160- 

1Ö0 C,  but satisfactory waahing-off is not at all . ay to achicv.    A 

novel alternativ, approach ( 5 )   uoe8 6elected dlßperGe ^ in a ^^ 

water „.ixtur. that erri.. 80<B. of the diaperae dye into th. cotton fibrtl 
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to be trapped  therein after removal oí' the solvent in  the ¡i.T. polyester fixation 

and wash-off stages.     This development seems not to h. ve been a commercial success, 

however,    because of the difficulties of printing these ; lmds with dyes,  the 

use of pigments hae  been ctimuînted. 

II.2»    Pigment Prints 

Improvements in the  t ipjnents and  polymer binding systems 

available are illustrated by  the acceptance on the British market of pigment 

printed polyester-cotton sheets.    Ten years earlier  the handle and washability 

could not h'ive been obtained. 

Pigment prints also have tho advantages of high light-fastnesa 

of selected i ifjnents and, above all,   the economy of eliminating the washing and 

drying st-i^es.    Developments in this area have been well surveyed (*•).    The 

overall improvements have been achieved by many small developments and attention 

to detail rather than any dramatic discoveries. 

Most pigments are printed from oil-on-water emulsions which 

may consist of 80% white spirit.   Because of the increasing pressurée to reduce 

the pollution of our atmosphere and rivers, and the rapid increase in petroleum 

prices, attention has been directed to alternative means of obtaining the required 

print-paste viscosity.    It is now increasingly the practice to replace part or 

all of the white spirit with synthetic polymers which give high viscosity at low       1 

solids content and for« relatively soft filma.    These polymers invariably contain 

carboxyl groups which on neutralisation with ammonia, give a highly ionised polymer 

with extended chains and therefore the high viscosity.    Such polyaers may be used 

together with the same polymeric binders used with emulsion thickenings and 

suitable softening agents.   Alternatively, complex co-polymer» may be used which 

combine, in the samo molecules, thickening and binding properties (5).    It is 

interesting to note that this is a revival of a practice at least fifty years 

old, of using natural polymers such as albumen,  from blood or egg-whites, am 

both thickener and binder for metal powder prints. 

II.3.    Polymer ayate— for crintina dvas. 

Although pigment printing system» have bean much improved, tho 

use of pigment» ha» obvious limitations, especially of wet abrasion resistance and 

delustred appearance.    If dyes could be used in such a way that no wmshing-off 

was required after the fixation stage, they would be more attractive than pigmemt» 

A major reason for the auccess of transfer printing is the elimination of th» 

washiag-off and re-drying étages, together with the brightness in appearance of 

disperse dyes after diffusion into the fibres. 



Kci:.ar,hat   U. 1* ; darin,-  t,.0  ! ,if *0  ,c   r;   ^  ^   ^    f 

r       ,.        ,                   J"  be  "r rtiCatle- ««  haW ,cr.lrvod  97*  fiction ,„     , iPct(>d 
r.^ctive dyee on  cotton,   mf.• tiUrcd   by extr-tion  of       ,-•                                     '^-t,d 
det,r,cnt «m..»,«.       ,...._.       .       / eXtr-ti0n  °f -1—  -'.v.  ,n **ili„K urea/ det,r;-cnt aoiution.    tV.tne.,*  to   • „. v*   ••        ,   . ' "^ '"'* kiici...     to     tilt    ioU     5    W.ifih     tf •   t       ,r,   1      •.       4L >  »i»u   if.,t.   in i   to   the morr> rr\t ; .-,i 
.»!-. «tor „u*^ u.t .„ ,„....l:j Mt,.r.,.t..r.   „,   ,„, ,t.,   Z:,T"l 

•vt L. 

Die method  rccoiacM,-   i;   to r,.,n>  -,   «, „   -,   . 
-ite .,.lPlt. co„tainlne „,„y , ,„ , ,       ^  •'• -'— "< «•- i, 

-m«, .quil..„t. ,1Ul „ u„,r i;„1N„le ,lvt j ,      - :» — - 
u.   r;„,i        uj . " r-.-oiiUile  ¡oivmer prevent 
we  find w.Bhing »ùven no uifficul t¡Pu. ' 

The wat.»?r-so] nli Lr     niv»«.  ¡ r.  . 

c-tionic  charca,  which  i-  ,ln.   ¡v       ¡     ' "^^  ^^^  M'^ 

of  paper an-j   for netting wool  (6).     rhp «truetur. of • • -, 
is  neh  *   ,»        ,, -tiucture of  tue  polymer,   «i,(,wn  below, 

-h t,,t ,olf.croü;,li,kinf: ,„„  reaction ,.t!i  cellu poly.cryllr  ,c d 

rro»rB o<:,urß during drying aad Et,„,i„r to rive , f,,r  ,-,       * Í 

to t«. fibre, and ifi reci. tJlt  to > ^"^ "^ <«jiu it, recast jit  to  w.ahintf at  tho hn-n       n.   •     i 
th»   ,-*..   •       •• '    °hefr'-lC£il  reaction with 
the- uye i„ ajoo posible,   but phyMeal-rhemical as,.nri.f. 

f-^emical d£>£>ocu tion lu a more probabla 
explanation of th. increased fixation. 

CHOH 

¿H2   £H2 

\»+        Gl  " 

-lCONH(CHp>-^     \( 2 CH?)¿> NH C0(CH¿)^]5 

U see.• reasonable to expect that different polynerr. can b. 
found th, t will be equally or »ore effect!-. 

On. of th. najor proble« iB that .any reacti*. dye. sho- a 
colour ehang. when heated under alkaline conditi««. ^ * •j- a-maiine conditions that ic rever, ed by wnahinc 

^    n   h      IM0        M *ddÌtÌOn °f -tlC -" t0 MUtr'liM the ~««* ^ iin th. rrint«. area..    ^ leng Uf. ^^ ^ ^ ^ 
for this «pplication aethod. —*««»*• 

ll.'t.   FrinUpaaf thickanr«. 

Th. natural producta traditionally uaed M thickening ag.nta, 
«P-ci^ly th. st^ch.. and Igin.t.a, are ^c^ng too cctly or will o. in 
.her   .uppl,.    cu*«. .t».r. ar. ^d.Xy ^ M ^oatitut.. for ^giaat.. ta 

reactir. dy. p«t«, but ccpl.t.iy .ynth.tic poly^r. cctaini«, carboni «roup. 
— 1»o be u^d. Ä.M lau«. «, u dtrlwl fro. „^ ^^^ {?) ^ fc-> 

•ethaerylic «cié. 



r 
kussian worker:, h >ve «huwn  taut bentonite,  a natural clay, 

can   n.j 1-ce  uj   to   'C/-   oí' tr.i   kerúnr  a^cnl   i fi  many  aj.j.lic     íOIüJ,  with a ivan tares 

in  "I/..I.  -HiJ CU e oí   removal. 

",n  the particul>r  cas<; of  i.oiyester-eotton bl^n.s,  where a.T. 

stean   nr;     -i.  « tke remov-1  ol   .iom*  tt¡ickeitir>i   a, <.-nts  difficult it has beet,  shown 

that  ¡¡on-  onic  eli.-perdine ap.jnts cur:   .¡¡a rove   tiuokener  removal  and  3C.fU.rat« 

fixation.    Vhe use ol   emulsion.', and  of.' taioKeners not   intondeu to  be removed by 

washing has  b'-en discussed above. 

There is   imi roved  un<Ua\ t ndinp of  the  way  in which the  viscosity 

oí' different  t: lcKenerr, chanpe.j under i.he-rinp atreva,  \<\it  etili too  little 

«íowletií-e cf wr.at rueolopical  propertie¡. 'ire i•«c.-:l   for practical printing.    This 

is «ainly mi-   to Difficulties in m«a*uririp alrnoüt  instantaneous changée in 
for 

visco: ity.    However,   the control of repredu  ibility  of r rint-par.te viscoaity, 

perfe  tly s.-tiufactory inotrumenf • are now available.    That der.ipn.ed and  sold DJ 

the Shirley  Institute  is one  of the .;ior,t suitable. 

II.5»    Steamers» 

tor »axJmun flexibility  irinters are increasingly using «Odern 

festoon steamer:   which can be ue.od  at  tempt-ratures   fro« 100    to 2GC c,  with 

saturated or super-heated steam or even dry air.    The festoon« can be formed 

without touching the  i Tinted  face of the fabric, and entrance find exit should 

be fro« below.    Wien saturation of the «tea« is required it  ie well worth 

having provision  for cooling of tne  steam durine circulation.    In  this way  the 

heat  generated by exotheraic  react ioni; em   the  fibre can be re«ov*d without  the 

wasteful use of excess steam« 

Festoon steamers also have the advantage of being suitable for 

knitted fabrics of all  types.    They are displacing pressure stealers for  (Tints 

on polyester,  and may be properly described as universal  steaaers.    The  fixation 

of pigment prints can be aore s:fely and natisfactorily achieved in U.T.  Ktean 

than in hot air. 

washing after steaming it¡ etili often carried out in continuo«« 

rope soapers but perforated dm« washers are now available, suitable lor knitted 

fabrics, in which large volumes of wash water «re drawn through the fabric to 

produce efficient washing. 

|1.6, Discharge and Resist Style« 

Because aodern «creen printing techniques can be used to «calov« 

food quality blotch print« with accurst« pattern fittine, it ha« bacon« 1«M 

cansan to print the nor« expensive discnarge and resist styles.    A wide rang« of 

resist effect« can however be obtained with reactir« dye«.    Combination« of 



>. 

rcMtiv« ma M«1« •*«• IMV« tow IM4 v«ty «ffMil««!/ in «IM 

•f ifrlM»-M/l« pria«« (S).   Ti* wt-ftaau«» Mtlwé la 
tMrtiv« %•• prtM«i « *• iijÉt<n«< m*%m >nwi limi «r 
•MMfcrt I« fMtlit*«*. 

IM 

fc^....    i***i*>Jti»*^-^ ^ «• 



li. 

Jâv,raved roller printing has fund mental limi la tieni; tir t 

are unlikely to be overcome,     ¡¡and screen  printing .nunt b<'  ::oFi,-3ÌJcred  for low 

CO  iti,  cost developments,     i'lat-bed .screen machinée are  likely  to b*> uooful 

on.!.,  in United circumstance«.    Rotary screen nnchinee have b^en rr°v«d  to 

be  technically arni  economically the "beat-buy" for mot;t  j. u r • >Oí. es •    ÜcrsMiB 

*ri 1/   in. roved  rer;ií¡tance to mis-hardlinp nhoulJ be HrdL'i  1" thin year. 

Transfer printing is im ortant for [¡olyer.t'-r tut unlikely to 

be u ffi for cotton. 

i'e  ctive dyet;   fot   cotton  ¡Tints are now mon' e 'i1jy waehrd-off 

fcec-'iue Ine  fixation of t;< lected dyes has been increased to lC;..    Wet-fixation 

and H«Tt Htea-dnc methods are  recommended.     Ahe uee of pi(r«n';B on  polyeut'.-r- 

cotton Hendí;  avoids many difficult if:,.     The «pmlity of  ¡ i»7t....-r.t ¡rint;   ha« 

'.m< vnvi.tl  and   it   j .  now  | Oo.'si Me   to eliminate   Llir  u.;c  of white  : :.i rit  »nuir.ion 

whore necessary. 

The uüe of : elect"<.t  ¡o'   wr";  in a wit• r-ir.->.j 1 emiu.'ien r.uken 

it  practicable  to print re«  tive ay    ,   iry and st<om,   te ob¡ >in wir.h-f ¡;;t 

prints wtnout  the noma! waahinß-o r f -m .   re-dryinr;. 

The replacement of r. ¡lurai thickening n^nt;. . y .vnthotio 

l>oly«er« is increasingly practised, an* "univernal" feotoeti .Av^wrr. / i»e 

• <xi:nwj»    flexibility of handling all   fibres and all  fabric  t^oe*. 

*ÊâmmlmimÉÊÊËÊËÉmÊËÊËËlÈÊÈIÈÊËÊÈl»mÊÊËÈÊ*mÊÉÈÊÈÊÊ^^^^^*0bL*m 
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l) ««rar «« W+m,   J.S.B.C., t?<Wi) 171 

t) AUt«* A t^., XM«MH«Ml *«r, 1H9, I»l ••*. 1.104.W1 (1*4) 

I) U»  3,704,5*3 (HT*) 

4) Mtofta« A £•, B«r. *««• CilmiiM, 2 (ifîi) )3 

)) B.F. 1,109,313 (1X7)1    1,210,0* (l*ê) 

4) B.F. M5,TZT (If*)»   M«, J.I.Í.C., fi, (1*75) S« 

7) M. i,Hi,7ê4 (lffè) 

•) 9jÉrl«U, THrtltonil«*, | (im) US 
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