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@  Sublimation  dye  transfer  printing  of  fabrics. 

This  invention  provides  an  improved  method  for 
sublimation  dye  transfer  printing  of  a  sublimable  dye 
onto  fabric  by  applied  heat,  comprising  applying  a  com- 
position  comprising  a  polyester  resin  to  the  fabric,  in 
which  the  polyester  resin  chemically  bonds  the  dye  to 
the  fabric,  to  yield  a  fabric  having  a  soft  hand  and  deep 
color  which  is  fast  through  repeated  laundering.  In  pre- 
ferred  embodiments,  the  polyester  resin  has  free  car- 
boxyl  groups.  In  another  embodiment,  a  conventional  dye 
binder  is  also  applied  to  the  fabric.  In  a  further  modi- 
fication,  metallic  glitter  is  added  to  dye.  The  present 
invention  also  provides  dye  bonding  compositions  for 
bonding  sublimable  dyes  to  fabrics,  and  sublimation  dye 
transfer  printing  elements  incorporating  the  compositions 
of  the  invention. 



FIELD  OF  THE  INVENTION 

This  invention  re la tes   to  subl imat ion  dye  t rans fe r   print ing  o f  

fabrics.   More  pa r t i cu la r ly   this  invention  re la tes   to  an  improved  m e t h o d  

for  subl imat ion  dye  t rans fe r   printing  of  fabrics  made  from  natura l   a n d  

syn the t i c   fibers,  and  pa r t i cu la r ly   the  printing  of  fabrics   compris ing  c o t t o n .  

The  present   invention  also  provides  dye  bonding  composi t ions   which  p e r m i t  

subl imat ion   dye  t ransfer   printing  on  fabrics   whereby  the  printed  f a b r i c s  

have  a  soft  tex ture   and  a  deep  color  which  is  fast  to  r epea t ed   l a u n d e r i n g .  

The  invention  fur ther   provides  subl imat ion   dye  t r ans fe r   printing  e l e m e n t s ,  

compris ing  the  a f o r e m e n t i o n e d   novel  dye  bonding  composi t ions   which  m a y  
be  used  to  carry  out  subl imat ion   dye  t rans fe r   printing  according  to  t h e  

i n v e n t i o n .  

DESCRIPTION  OF  THE  PRIOR  A R T  

It  is  well  known  in  the  art   t h a t   g r e a t   d i f f i c u l t y   has  b e e n  

e n c o u n t e r e d   in  a t t e m p t i n g   to  print  cot ton  and  other  natural   fiber  f a b r i c s  

by  subl imat ion  t rans fe r   of  subl imable   dyes.  A t t e m p t s   to  print  f a b r i c s  

made  from  cotton  or  blends  of  cot ton  and  syn the t i c   fibers  i l lus t ra te   t h i s  

diff icul ty.   It  may  be  shown,  generally,   that  any  fabric  conta ining  c o t t o n  

and  printed  by  subl imat ion  dye  t rans fe r   of  subl imable   dye  without  a  

special   agcnt  assisting  in  t ransfer   or  bonding  of  the  dye  to  the  f a b r i c ,  

will  not  s a t i s f ac to r i ly   be  printed  with  the  dye.  For  example,   u n a i d e d  

subl imat ion  dye  t ransfer   printing  of  a  fabric  consist ing  of  cot ton  or  a  

mixture  of  cot ton  and  polyester   fibers,  say  in  a  weight  ratio  of  35:65 

respec t ive ly ,   results  in  total ly  unsa t i s f ac to ry   products   with  readily  v i s ib l e  

Imprinted  areas.   If  the  cot ton  content   of  the  fabric  is  lowered  so  t h a t  



the  rat io  is  20:80,  the  graininess  in  the  fabric   co lora t ion   persists .   E v e n  

if  the  rat io  is  changed  to  10:90,  so  that   only  a  very  small  f rac t ion  o f  

the  fabr ic   consists  of  co t ton   fibers,  the  desirable  f a s t n e s s   of  the  d y e  

sti l l   is  not  achieved.   -  
When  well  known  dye  binders  are  used  in  combina t ion   w i t h  

sub l imable   dyes,  fabr ics   made  from  natura l   fibers,  including  cot ton,   m a y  
be  dyed,  but  the  color  produced  is  merely  a  stain,  ra ther   than  f a s t  

color,  and  upon  washing  the  dye  is  subs tan t i a l ly   removed  f rom  the  f a b r i c .  

While  the  binder  may  become  bonded  to  the  fabric ,   the  dye  is  n o t .  

Prior  art   methods   have  also  included  p r e t r e a t m e n t   or  coat ing  o f  

e i ther   the  fabr ic   or  a  conven t iona l   subl imat ion  t rans fe r   paper  with  v a r i o u s  

chemica ls   to  enable   fabr ics   conta ining  cot ton  or  other   n a t u r a l   fibers  t o  

a c c e p t   subl imable   dyes tuf fs .   However ,   all  of  these  methods   suffer   f r o m  

various  d i sadvan tages ,   and  pa r t i cu l a r ly   with  r e spec t   to  the  poor  q u a l i t y  

of  the  colors  produced  and  u n a c c e p t a b l y   low  fas tness   of  the  dyes  t o  

r e p e a t e d   w a s h i n g .  

GENERAL  DESCRIPTION  OF  THE  INVENTION 

It  has  been  found  according   to  the  p resen t   invention  that  p o l y e s t e r  

resins,  p r e f e r ab ly   po lyes te r   resins  in  which  the  polymer  has  a  s u b s t a n t i a l  

amount   of  free  carboxyl   groups,  may  be  employed  to  markedly   i m p r o v e  

the  depth,  evenness   and  fas tness   of  .colors  impar t ed   by  subl imat ion   d y e  

techniques   even  to  fabr ics   exclusively  made  of  co t ton   or  other  n a t u r a l  

f ibers.   It  is  pos tu l a t ed   that   the  polyes ter   resin  chemica l ly   bonds  t o  

the  fabric,   and  provides  ac t ive   sites  (such  as  free  COOH  groups)  t o  

which  dye  molecules   may  in  turn  b o n d .   This  discovery  has  marked  a  

major  b reak th rough   in  t e rms   of  dye  fas tness ,   pa r t i cu la r ly   where  f a b r i c s  

conta in ing  na tura l   f ibers  such  as  co t ton   a r e   pr inted  by  subl imat ion  d y e  

t r ans fe r .   Indeed,  employing  this  invention  permits   truly  s a t i s f a c t o r y  

subl imat ion   dye  print ing  on  the  impor t an t   cot ton  fabr ics   for  the  f i r s t  

t i m e .  

While  use  of  po lyes te r   resin  appl ica t ion  in  a c c o r d a n c e   with  t h e  

invent ion  insures  the  fas tness   of  subl imat ion  t r ans fe r   pr inted  dyes  on 

fabrics,   s t i f fness   of  the  pr inted  products   may  be  increased,   and  t h i s  

-may  be  undes i rab le   in  some  appl ica t ions .   Addi t ional ly ,   t he   p o l y e s t e r  

resin  may  in  some  cases  lack  adequa te   f i lm-forming   p roper t i es   to  e n s u r e  



ful ly-even  bonding  of  the  polyes ter   to  the  fabric,   a  c i r c u m s t a n c e   w h i c h  

may  result   in  uneven  dye  bonding  and  unevenness  of  color  in  s o m e  

ins tances .   Any  such  d i f f icul t ies   may  be  remedied   according  to  a  p r e f e r r e d  

e m b o d i m e n t   of  the  i n v e n t i o n   in  which  p o l y e s t e r   res in   is  used  i n  

combinat ion   with  a  dye  binder  to  f ac i l i t a t e   even  be t te r   subl imat ion  dye  

t r ans fe r   printing  on  fabrics   and  pa r t i cu la r ly   on  fabr ics   compris ing  c o t t o n  

and  other  natural   fibers.  In  this  embod imen t   of  the  invention,   t h e  

polyester   and  the  dye  binder  act  synerg is t ica l ly   to  fur ther   improve  c o l o r  

depth  and  evenness,   while  still  ensuring  fas tness   to  laundering.   T h e  

usual  dye  binder  has  f i lm- fo rming   proper t ies   which  result   in  more  e v e n  

uptake  of  the  polyes ter   resin  and  binder  on  the  fabric ,   and  also  s e r v e s  

a  p las t ic iz ing  funct ion  to  decrease   the  s t i f fness   of  the  u l t ima te   p r o d u c t .  

As  indicated,   the  polyes ter   resin  provides  act ive  sites  to  which  dye  

molecules   may  chemica l ly   bond  to  result   in  subl imat ion   dye  t r a n s f e r  

print ing  which  is  fast  to  r epea t ed   l a u n d e r i n g .  

Accordingly   it  is  a  pr incipal   object  of  this  invention  to  p r o v i d e  

an  improved  method  for  subl imat ion  dye  t ransfer   pr int ing  of  s u b l i m a b l e  

dyes  onto  f a b r i c s .  

It  is  a  fu r ther   object  of  the  invention  to  provide  an  i m p r o v e d  

method  for  subl imat ion   dye  t r ans fe r   on  fabrics   conta in ing  na tura l   f i b e r s  

which  results   in  enhanced  color  definit ion,   depth  and  f a s t n e s s .  

It  is  another   object  of  the  invention  to  provide  an  i m p r o v e d  

method  for  subl imat ion   dye  t rans fe r   of  improved  color  depth  and  f a s t n e s s  

which  results   in  a  dyed  fabric   having  a  soft  hand .  

It  also  is  an  object  of  the  invention  to  provide  dye  b o n d i n g  

composi t ions   useful  in  f ac i l i t a t i ng   the  subl imat ion   dye  t r ans fe r   and  t o  

produce  a  t r ans fe r   of  enhanced  color  d e p t h  a n d   f a s t n e s s .  

It  is  an  addi t ional   object  to  provide  subl imat ion   dye  t r a n s f e r  

printing  e lements   compris ing  the  dye  bonding  composi t ions   which  will  

produce  improved  t ransfers   c h a r a c t e r i z e d   by  deeper  color  and  e n h a n c e d  

color  f a s t n e s s .  

It  is  a  fur ther   object  of  the  present   invention  to  provide  d y e  

bonding  composi t ions,   subl imat ion  dye  t ransfer   printing  e lements ,   a n d  

subl imat ion  dye  t r a n s f e r   printing  methods  for  subl imat ion   dye  t r a n s f e r  

printing  of  subl imable   dyes  onto  fabrics  comprising  subs tan t i a l   a m o u n t s  



of  co t ton   or  other  n a t u r a l   f a b r i c .  

Genera l ly   descr ibed,   the  present   invention  involves  subl imat ion   d y e  

print ing  onto  fabr ic   by  applied  heat,  and  in  which  print ing  the  a p p l i e d  

dye  compos i t ion   comprises   a  polyes ter   resin  which  chemica l ly   bonds  t h e  

subl imed  dye  to  the  fabr ic   and  yields  a  dyed  fabric  having  a  soft  h a n d  

and  a  deep,  even  color  w h i c h   is  fast  to  r epea t ed   laundering.   T h e  

invent ion  includes  both  a  novel  dye  composi t ion  and  the  method  for  i t s  

app l ica t ion .   The  p resen t   invention  is  pa r t i cu la r ly   useful  in  the  s u b l i m a t i o n  

dye  t r ans fe r   print ing  of  fabr ics   made  from  natural   fibers,  such  as  c o t t o n ,  

and  blends  of  na tura l   and  syn the t i c   fibers.  The  method  and  c o m p o s i t i o n s  

of  this  invention  produce  for  the  first  t ime  a  subl imat ion   dye  t r a n s f e r  

fabr ic   made  of  na tura l   fiber  or  blends  of  natural   and  syn the t i c   f i b e r s  

c h a r a c t e r i z e d   by  intense,   deep  colors  which  will  t o le ra te   r e p e a t e d  

launder ing   without   dimming  of  color  or  loss  of  pa t t e rn   d e f i n i t i o n .  

The  invent ion  addi t ional ly   provides  subl imat ion  dye  t r a n s f e r  

e l emen t s   for  applying  a  heat  subl imable   dye  to  a  p e r m a n e n t   s u b s t r a t e ,  

compris ing  (A)  a  t e m p o r a r y   support ing  subs t ra te ;   (B)  a  heat  s u b l i m a b l e  

dye  suppor ted   by  the  t e m p o r a r y   subs t ra te ;   and  (C)  a  bonding  c o m p o s i t i o n  

of  the  invent ion  suppor ted   by  the  t e m p o r a r y   subs t ra te ;   and  c o m p o s i t i o n  

upon  heat  t r ans fe r   to  a  p e r m a n e n t   subs t r a t e   e f f ec t ing   a  secure  bond  

be tween   the  dye.  and  the  p e r m a n e n t   s u b s t r a t e .  

In  a c c o r d a n c e   with  a  fu r ther   e m b o d i m e n t   of  the  invent ion  m e t a l l i c  

g l i t t e r   may  be  added  to  the  dye  c o m p o s i t i o n .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  c ros s - sec t iona l   diagram  of  one  type  of  subl imat ion   d y e  

t r ans fe r   printing  e lement   made  in  a cco rdance   with  the  present   i n v e n t i o n .  

Fig.  2  is  a  c ros s - sec t iona l   diagram  of  another   embod imen t   of  a  

sub l imat ion   dye  t r ans fe r   printing  e lement   made  in  a c c o r d a n c e   with  t h e  

p resen t   i n v e n t i o n .  

Fig.  3  is  a.  c ros s - sec t iona l   diagram  of  yet  another   embod imen t   o f  

a  subl imat ion  dye  t r ans fe r   printing  e lement   made  in  a cco rdance   w i t h  

the  present   i n v e n t i o n .  

Fig.  4  is  a  c ross - sec t iona l   diagram  of  still  another   e m b o d i m e n t  

of  a  subl imat ion   dye  t ransfer   printing  e lement   made  in  acco rdance   w i t h  

the  present   i n v e n t i o n .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

According  to  the  present   invention,  dye  bonding  c o m p o s i t i o n s ,  

subl imat ion   dye  t ransfer   printing  e lements   and  subl imat ion   dye  t r a n s f e r  

printing  methods  are  provided  which  markedly  i m p r o v e  t h e   depth  a n d  

evenness  of  colors  impar ted   to  fabrics  (especially  those  containing  c o t t o n  

or  o t h e r   na tura l   fiber)  by  subl imat ion  dye  t r ans fe r   printing,   as  well  as  

ensuring  color  f a s t n e s s .  

The  dye  bonding  composi t ions   of  this  invention  comprise   a  p o l y e s t e r  

resin  p re fe rab ly   having  a  subs tan t ia l   amount   of  free  carboxyl  g roups .  
While  it  is  not  desired  that  appl icant   be  bound  by  the  theory  e x p r e s s e d ,  

it  is  believed  that  the  act ive  carboxyl  groups  aid  in  bonding  the  p o l y e s t e r  

resin  to  the  fabric  and  addi t ional ly   provide  act ive  sites  to  which  d y e  

molecules   may  chemical ly   bond  to  form  colors  which  are  fast  to  r e p e a t e d  

l a u n d e r i n g .  

The  po lyes te r   resin  employed  in  this  invention  may  be  any  p o l y e s t e r  

resin  which  will  not  o therwise   adversely  a f fec t   the  dyeing  process  o r  

the  printed  product .   Fac tors   such  as  resin  glass  t rans i t ion   t e m p e r a t u r e ,  

resin  color,  and  resin  cost  may  be  eva lua ted   by  those  skilled  in  the  a r t  

to  select   polyester   resins  for  use  in  pa r t i cu la r   appl icat ions   of  t h e  

invention.   The  invention  will  be  described  in  connect ion   with  p o l y e s t e r s  

of  the  type  having  free  carboxyl  groups.  However,   it  will  be  u n d e r s t o o d  

that   s a t i s f ac to ry   products   may  a l so  be   obtained  using  a  polyes ter   h a v i n g  

subs tan t ia l ly   no  free  earboxyl  groups.  Bet ter   products   are  n o r m a l l y  

produced  using  polyesters   having  free  carboxyl  groups,  because  there  a r e  

more  active  sites  for  binding  to  fabric  and  dyes .  

A m o n g   the  p r e f e r r e d   p o l y e s t e r s   are  p o l y ( e t h y l e n e   a d i p a t e ) ,  

poly(e thylene  suberate) ,   poly(e thylene  sebaca te) ,   p o l y ( t e t r a m e t h y l e n e  

adipate),   po ly (hexamethy lcne   maleate) ,   po ly (hexame thy lene   f u m a r a t e ) ,  

p o l y ( h e x a m e t h y l e n e   s u c c i n a t e ) ,   p o l y ( h e x a m e t h y l e n e   s e b a c a t e ) ,  

po ly (decamc thy lene   adipate) ,   p o l y ( h e x a d c c a m e t h y l e n e   sebaca te ) ,   poly(1,4- 

cyc lohexylene   sebaea te )   and  poly(ethylene  t e r e p h t h a l a t e ) .   Dacron  (a 

d i m c t h y l t c r e p h t h a l a t e - e t h y l e n e   glycol  react ion  product)   also  may  be  used .  

Other  polyester   polymers  having  ester  linkages  may  be  employed  inc lud ing  

po lycarbona tes   such  a s   b i s -hydroxyphcny lp ropy lene   po lyca rbona te   (sold 

under  the  trade  name  LEXAN) .  



In  one  embod imen t   of  the  invention,   the  polyes ter   resin  is  a n  

a lkyd- type   resin  conta ining  subs tan t i a l ly   no.  free  oil.  Alkyd  resins  m a y  

be  fo rmed   as  r eac t ion   products   of  a  polyhydrie  alcohol  and   a  po lybas i c  

acid  in  the  p resence   of  a  drying  oil  which  enters   into  the  react ion  a n d  

acts  as  a  modif ier   of  the  polymer.   Other  types  of  polyes ters   also  m a y  
b e   used.  Po lyes te r s   may  be  formed,   for  example,   by  the  reac t ion   o f  

a  polyhydr ic   alcohol  with  a  polybasic  acid  halide,  or  by  the  p o l y m e r i z a t i o n  

of  a  hydroxy  carboxyl ic   acid.  P re f e r ab ly   a  drying  oil  is  included  in  

the  monomer   solution  prior  to  po lymer i za t ion   so  that  an  alkyd  p o l y e s t e r  

is  produced.   Polymers   having  po lyes te r   l inkages  and  also  having  o t h e r  

types  of  polymer  l inkages  may  also  be  used,  as  long  as  the  p o l y e s t e r  

l inkages  remain   r eac t ive .   Examples   of  polyhydric  alcohols  which  m a y  

be  used  in  producing  the  po lyes te r   resin  include  a l iphat ic   h y d r o c a r b o n  

glycols  such  as  e thylene   glycol,  propylene  glycol,  and  glycerol.   O t h e r s  

will  occur  to  those  skilled  in  the  art.  Polybasic  acids  which  may  b e  

used  include,  as  p r e f e r r ed   examples ,   a roma t i c   and  a l iphat ic   c a r b o x y l i c  

polyacids  and  anhydrides,   and  their  mixtures .   Specific  polyacids  w h i c h  

are  su i table   include,  as  examples,   phthal ic   acid,  i sophthal ic   ac id ,  

t e r e p h t h a l i c   acid,  maleic   acid,  succinic   acid  and  adipic  acid,  and  t h e  

cor responding   anhydrides.   Acid  halides  which  may  be  used  are  t h o s e  

known  in  the  art,  such  as  the  a c i d ' c h l o r i d e s   of  the  a r o m a t i c   and  a l i p h a t i c  

acids  l is ted  above.  Hydroxy  acids  which  may  be  used  include  t h o s e  

formed  by  1:1  condensa t ion   of  a  polybasic  acid  with  a  polyhydric  a l coho l ,  

for  example,   t e r e p h t h a l i c   acid  and  propylene  glycol.  Others   will  o c c u r  

to  those  skilled  in  the  art.   Drying  oils  which  may  be  used  i n c l u d e  

na tura l   and  a r t i f i c i a l   drying  oils  such  as  linseed,  soybean  and  tung  oi ls .  

Linseed  oil  is  p r e f e r r e d .  

Product ion   of  the  po lyes te r   resin  may  be  car r ied   out  by  s i m p l y  

allowing  the  se lec ted   monomers ,   such  as  a  mixture  of  a  p o l y h y d r i c  

alcohol,  a  polybasic  acid,  and  a  drying  oil  to  reac t   at  a  high  t e m p e r a t u r e ,  

for  example ,   at  about  3500  to  450°F,   for  about  10  seconds.   If  it  is 

desired  to  produce  a  polyes ter   resin  having  subs tan t i a l ly   no  free  c a r b o x y l  

groups,  ex tended   reac t ion   t imes  with  applied  heat  are  necessary .   T h e  

basic  techniques   for  these  po lymer i za t ions   are  well  known  in  the  a r t .  

Residual   drying  oil,  if  any,  should  be  removed  from  the  product   p o l y e s t e r  



resin,  because  it  may  in te r fe re   with  the  t ransfer   of  the  dye  onto  t h e  

f a b r i c .  

If  desired,  a  convent iona l   dye  binder  may  be  added  to  the  dye  

bonding  c o m p o s i t i o n .   In  this  case ,   the  p o l y e s t e r   r e s i n   and  t h e  

convent iona l   dye  binder  react   to  form  a  cross- l inked  polymer,   and  a c t  

coopera t ive ly   and  synerg is t ica l ly   to  improve  color  depth  and  evenness  in 

product  fabrics,   while  ensuring  s a t i s f a c t o r y   fas tness   of  the  s u b l i m a t i o n  

t ransfer   printed  dye  to  r epea ted   laundering.   The  convent iona l   d y e - b i n d e r  

is  general ly   a  se l f -cross l inking,   cross l inkable   or  h e a t - s e a l a b l e   p o l y m e r  

having  a  glass  t ransi t ion  t e m p e r a t u r e   which  is  low  enough  so  that  t h e  

fabric  t r ea t ed   by  it  is  not  rendered   unaccep tab ly   stiff.  However,   t h e  

glass  t ransi t ion  t e m p e r a t u r e   should  be  high  enough  so  that  the  dye  

bonding  composi t ion  does  not  remain  tacky  af ter   appl ica t ion  to  t h e  

fabric.   Broadly,  the  glass  t rans i t ion   t e m p e r a t u r e   of  the  binder  m a y  

range  from  -30°  to  +40° C,  p re fe rab ly   from  -2°  to  +5° C. 

P r e f e r a b l e   dye  binders  include  polymers  of  one  or  more  m o n o m e r s  

se lec ted   from  the  group  consist ing  of  unsa tu ra t ed   a l iphat ic   h y d r o c a r b o n s ,  

acrylic  acid  esters,   me thac ry l i c   acid  esters,   and  compounds  derived  f r o m  

a  vinyl  halide.  For-  example,   polyisobutylene,   p o l y m e t h a c r y l a t e ,   and  v iny l  

propionate   polymers  may  be  used.  Specific  copolymers   which  may  be  

used  include  copolymers   of  m e t h a c r y l a t e   and  vinyl  isobutyl  ether,   m e t h y l  

m e t h a c r y l a t e   and  vinyl  isobutyl  ether,   methyl  acry la te   and  ethyl  a c r y l a t e ,  

butyl  ac ry la te   and  ethyl  acry la te ,   butyl  ac ry la te   and  vinyl  a c e t a t e ,  

m e t h a c r y l a t e   and  butyl  acryla te ,   butyl  ac ry la te   and  butyl  m e t h a c r y l a t e ,  

vinyl  a c e t a t e   and  e thylene,   vinyl  chloride  and  e thylene,   and  s tyrene   w i t h  

1 ,3-butadiene.   Terpo lymers   such  as  a  reac t ion   product   of  a  m o n o m e r  

mixture  including  acry loni t r i le ,   1 ,3-butadiene  and  s tyrene   may  be  used .  

The  p re fe r r ed   binders  are  polymers  of  one  or  more  ac ry la tes ,   o p t i o n a l l y  

having  been  copo lymer ized   with  other  types  of  m o n o m e r s .  

Normally,   the  polyester   resin  and  convent ional   dye  binder  a r e  
combined  in  a  weight  ratio  such  that  more  than  50%  of  the  c o m b i n e d  

weight  of  polyester   resin  and  dye  binder  is  polyester   resin.  Where  m o r e  

convent iona l   dye  binder  than  polyester   resin  is  used,  the  dye  bond ing  

composi t ion  may  tend  to  stick  to  release  paper  surfaces ,   r e n d e r i n g  

subl imat ion  dye  t ransfer   printing  diff icul t .   Weight  ratio  ranges  a r e  



otherwise   best  d e t e r m i n e d   on  a  case  by  case  basis  by  eva lua t ion   of  (1) 

d i f f icul ty   of  re lease   of  layers   of  the  dye  bonding  composi t ion  f r o m  

se lec ted   re lease   sur faces ,   and  (2)  p roper t ies   of  resul t ing  subl imat ion   dye  

t r ans fe r   products ,   including  dye  fastness ,   color  depth  and  fabric  s t i f f n e s s .  

Increas ing   the  weight  f r ac t ion   of  polyes ter   resin  in  the  dye  bonding  

composi t ion   genera l ly   improves  color  depth  and  dye  fas tness ,   but  t h e r e  

is  usually  an  a t t e n d a n t   increase   in  f a b r i c   s t i f fness .   These  fac tors   m a y  

be  eva lua ted   and  appropr i a t e   dye  bonding  composi t ion   fo rmula t ions   m a d e  

by  those  skilled  in  the  art  on  a  case  by  case  bas is .  

If  desired,  a  ha rdener   may  be  combined  with  the  po lyes te r   r e s i n  

and  convent iona l   dye  binder  in  the  dye  bonding  composi t ion   of  t h e  

invention  to  improve  curing  of  the  composi t ion   af ter   app l i ca t i on   to  t h e  

fabr ic   which  is  being  sub l imat ion   dye  t rans fe r   printed.   While  it  is 

usually  not  necessa ry   to  include  a  hardener   in  the  composi t ion,   c o l o r  

fas tness   is  usually  improved  when  a  hardener   is  added.  Examples   o f  

su i tab le   ha rdeners   include  i socyana tes ,   epoxides,  m e l a m i n e - f o r m a l d e h y d e ,  

and  u r e a - f o r m a l d e h y d e .   T r ig lyc idy l i soeyanu ra t e   is  p re fe r red .   O t h e r  

hardeners   will  occur  to  those  skilled  in  the  a r t .  

A  t h i ckene r   may  be  added  to  the  composi t ion   to  achieve  t h e  

desired  viscosity.   Examples   of  th ickeners   which  may  be  used  i n c l u d e  

po lyac ry la t e s   and  cellulose  e thers ,   such  as  sodium  po lyac ry la t e s   and  o t h e r  

p o l y m e r i c   a c r y l i c   s a l t s ,   c a r b o x y m e t h y l c e l l u l o s e   ( C M C )   a n d  

c a r b o x y m e t h y l h y d r o x y e t h y l   cellulose  (CMHEC).  Sui table   th ickeners   a r e  

c o m m e r c i a l l y   ava i l ab le   under  the  t rade  name  Acrysol  from  Rohm  a n d  

Haas.  Other   th ickeners   will  occur  to  those  skilled  in  the  a r t .  

T h e   dye  bonding  composi t ion   advan tageous ly   may  also  comprise   a  

h u m e c t a n t ,   which  will  take  up  moisture   from  the  env i ronmen t .   Such  a  

lubr ican t   agent  improves  the  smoothness   of  applied  layers  of  dye  bond ing  

composi t ion ,   decreases   the  f i lm- fo rming   t endencies   of  the  c o m p o s i t i o n  

so  that  it  may  be  applied  to  a  subs t r a t e   by  s i lk - sc reen ing   m e t h o d s  

without   clogging  the  sc reen ,   and  decreases   the  r e s i s t ance   of  a  dry  l a y e r  

of  the  composi t ion   to  re lease   from  a  desired  t e m p o r a r y   support ,   i . e . ,  

re lease  paper.  Suitable  h u m e c t a n t s   include  liquid  polyols  such  as  a l k y l e n e  

g l y c o l s ,   a l k y l   g l y c o l s ,   p o l y ( a l k y l e n e   o x i d e ) g l y c o l s ,  

po ly (hydroxya lky l )cyc loa lkanes ,   and  hydroxyla ted   a l iphat ic   amides.   T h e  



pre fe r r ed   h u m e c t a n t   is  g l y c e r i n .  

The  dye  bonding  composi t ion  p re fe rab ly   includes  a  small  a m o u n t  

of  a  dispersing  agent  which  s tabi l izes   the  suspension  of  the  i n g r e d i e n t s  

in  the  dye  bonding  composi t ion.   While  dispersing  agents  are  c o n v e n t i o n a l ,  

and  may  be  se lec ted   by  those  skilled  in  the  art  for  pa r t i cu la r   a p p l i c a t i o n s ,  

meta l   salts  of  naph tha l enesu l fon i c   acid  are  p r e f e r r e d .  

The  dye  bonding  composi t ion   may  include  a  small  amount   of  a  

wa te r - so lub le   an t i - foaming   agent,   such  as  a  silicone  an t i - foaming   a g e n t .  

An t i - foaming   agents  p re fe rab ly   will  be  i nco rpora t ed   in  the  dye  bond ing  

composi t ion   in  an  amount   of  about  .3%  of  the  total   weight  of  t h e  

c o m p o s i t i o n .  

If  desired,  an  inert  diluent  may  be  added  to  the  dye  bond ing  

composi t ion  to  downwardly  adjust  viscosity.   Water  is  the  p r e f e r r e d  

d i l u e n t .  

In  order  to  produce  the  dye  bonding  composi t ions   of  the  i n v e n t i o n ,  

the  polyes ter   resin  as  well  as  optional  ingredients   including  d y e - b i n d e r s ,  

hardeners ,   humec tan t s ,   th ickeners ,   dispersing  agents,   an t i - foam  a g e n t s  

and  inert   diluents  are  c o m b i n e d .  

The  dye  bonding  composi t ions   of  the  invention  are  p a r t i c u l a r l y  

use fu l   to  improve  subl imat ion   dye  t rans fe r   printing  on  f a b r i c s .  

Broadly,  the  subl imat ion  dye  t ransfer   printing  method  of  t h e  

invention  comprises  applying  a  subl imable   dye  and  a  polyes ter   r e s i n  

(preferably   having  free  carboxyl  groups)  to  fabric  by  t rans fe r   i n d u c e d  

by  heat,  in  which  the  polyes ter   resin  bonds  the  dye  to  the  fabric.   T h e  

dye  is  t r a n s f e r r e d   by  subl imat ion;   the  polyester   resin  is  t r a n s f e r r e d   by 

physical  migrat ion  induced  by  the  applied  heat.  As  long  as  the  p o l y e s t e r  

is  p e r m i t t e d   to  bond  to  the  fabric  b e f o r e   the  dye  con tac t s   e x p o s e d  

fabric  not  t r e a t ed   with  the  polyes ter ,   any  appl ica t ion   methods  may  be  

used.  The  basic  concepts   of  subl imat ion  dye  t rans fe r   printing  are  wel l  

known  by  those  skilled  in  the  a r t .  

In  a  p re fe r red   embod imen t   o f   the  invention,  a  convent iona l   d y e -  

binder  is  added  to  the  dye  bonding  composi t ion.   The  dye  bond ing  

composi t ion  will  be  r e f e r r ed   to  hencefor th   in  a cco rdance   with  t h i s  

p re fe r red   embodiment ;   he-wever,  it  is  to  be  unders tood  that  the  i n v e n t i o n  

may  be  e f fec t ive ly   p rac t i ced   without  the  use  of  any  convent iona l   d y e -  

b inde r .  



In  a cco rdance   with  the  above  discussion  of  the  dye  bond ing  

composi t ions   of  the  invention,   addi t ional   agents   including  h a r d e n e r s ,  

th ickeners ,   h u m e c t a n t s ,   dispersing  agents,   an t i - foam  agents  and  i n e r t  

di luents  may  be  added  as  desired.  These  addi t ives   may  be  s e l ec ted   on  

a  case  by  case  basis  by  those  skilled  in  the  a r t .  

Dye  uptake,   and  s t reng th   of  the  resul t ing  color  in  a  fabric  is 

p ropor t iona l   to  the  uptake  of  the  po lyes te r   resin  and  dye-binder .   H e n c e ,  

g r e a t e r   uptake  of  polyes ter   and  dye  binder  results   in  deeper   colors  a n d  

be t t e r   color  fas tness   overall .   However ,   increas ing  uptake  of  p o l y e s t e r  

leads  to  s t i f fe r   fabric,   and  the  desired  f lexibi l i ty   and  "hand"  of  t h e  

u l t imate   products   should  be  es tab l i shed   in  order  to  d e t e r m i n e   m a x i m u m  

a c c e p t a b l e   po lyes te r   uptake  l e v e l s .  

In  some  cases  it  may  be  desi rable   to  s e p a r a t e   the  po lyes te r   r e s i n  

from  the  r ema inde r   of  the  dye  bonding  composi t ion  prior  to  s u b l i m a t i o n  

dye  t rans fe r   printing,   and  permit   the  polyes ter   resin  to  combine  w i t h  

the  remaining  ingred ien ts   in  the  dye  bonding  composi t ion   during  t h e  

t r ans fe r   process .   Embod imen t s   of  the  invention  wherein  such  p r o c e d u r e s  

are  fol lowed  will  be  de ta i led   below.  This  mode  of  opera t ion   results   in  

the  product ion   of  equally  s a t i s f a c t o r y   pr inted  f a b r i c s .  

,A  wide  var ie ty   of  fabr ics   including  both  woven  and  n o n w o v e n  

fabrics   may  be  pr inted  by  subl imat ion   dye  t r ans fe r   pr int ing  a c c o r d i n g  

to  the  invention,   including  cotton,   wool,  linen,  c o t t o n - p o l y e s t e r   b lends ,  

po lyes t e r - r ayon   blends,  rayon,  nylon,  a c e t a t e s   and  ac ry la tes .   T h e  

invention  is  of  pa r t i cu la r   uti l i ty  in  subl imat ion  dye  t r ans f e r   pr int ing  o f  

cot ton  fabrics  and  fabrics   made  from  blends  of  co t ton   with  other  f i b e r s .  

The  invention  may  be  p r a c t i c e d   using  100%  polyes ter   fabr ics   if  d e s i r e d ,  

but  will  normally  produce  no  subs tan t ia l   i m p r o v e m e n t   in  dye  b o n d i n g  

quality.   The  invention  is  not  l imi ted  to  the  a b o v e - m e n t i o n e d   f a b r i c  

types,  and  those  skilled  in  the  art  will  be  able  to  quickly  d e t e r m i n e  

appl icabi l i ty   of  the  invent ion  to  other  fiber  t y p e s .  

Any  subl imable   dye  known  to  those  skilled  in  the  art  to  bond  

e f fec t ive ly   and  s a t i s f a c t o r i l y   to  polyes ter   may  be  used  in  p rac t i c ing   t h e  

invention.   P r e f e r r ed   are  disperse  dyes,  l isted  in  the  Colour  Index  u n d e r  

the  heading  "Disperse  Dyes."  These  dyes  may  include,  for  e x a m p l e ,  

azo,  an thraquinone ,   qu inophtha lone ,   nitro,  a zomc th ine ,   and  s t y r y l - t y p e  

d y e s .  



In  one  method  of  applying  the  dye  bonding  composi t ions   of  t h e  

invention  to  fabrics,   the  composi t ions   are  i nco rpo ra t ed   into  s u b l i m a t i o n  

dye  t ransfer   printing  e lements   which  may  be  used  to  print  dyes  on 

fabrics.   Such  subl imat ion  dye  t rans fe r   printing  involves  t r ans fe r r ing   t h e  

dye  and  the  dye  bonding  composi t ion   onto  the  fabric  from  a  s u b s t r a t e  

such  as  a  re lease  paper,  by  placing  the  face  of  a  subs t ra te   coated   w i t h  

the  ingredients   to  be  t r a n s f e r r e d   against   the  fabric  to  be  s u b l i m a t i o n  

d y e   t ransfer   printed,  and  applying  heat  to  the  other  side  of  the  s u b s t r a t e  

to  sublime  the  dye  and  physical ly  t ransfer   the  dye  bonding  c o m p o s i t i o n  

from  the  s u b s t r a t e   onto  the  f a b r i c .   While  r e l e a s e   p a p e r s   a r e  

advan tageous ly   employed  in  such  processes ,   they  are  not  necessary .   If  

desired,  pressure  may  be  applied  to  the  assembly  of  (1)  t ransfer   e l e m e n t ,  

and  (2)  fabric,   to  aid  in  f ac i l i t a t ing   the  t ransfer .   Also,  heat  can  b e  

applied  to  the  free  side  of  the  fabric  ra ther   than  the  free  side  of  t h e  

subs t ra te ,   to  heat  the  entire  assembly.   Since  this  requires  more  h e a t i n g ,  

it  is  less  p r e f e r r e d .  

The  subl imat ion   dye  t rans fe r   printing  process  may  be  e f f e c t e d   a t  

a  t e m p e r a t u r e   ranging  from  350°  to  420° F,  applied  for  10  s econds ;  

preferably ,   the  t e m p e r a t u r e   used  ranges  from  400°  to  405°F,   a p p l i e d  

for  10  seconds.  More  s t renuous   heat  t r e a t m e n t   may  result   in  p e n e t r a t i o n  

of  the  dye  into  the  fibers  of  the  fabric,   with  a  r e su l t an t   decrease   in  

the  u l t imate   color  depth  of  the  product .   The  fabric  and  t r ans fe r   e l e m e n t  

are  p re fe rab ly   compressed   toge the r   with  an  applied  pressure  (psi)  of  a t  

least   10  pounds  per  square  inch,  more  p re fe rab ly   at  least   40  psi,  b u t  

this  is  not  essent ia l   to  o p e r a t i o n .  

O n e  e m b o d i m e n t   of  a  t r ans fe r   e lement   of  the  invention  is  s h o w n  

in  Figure  1.  A  subl imat ion   t ransfer   paper  (A)  is  coated   on  one  f a c e  

with  a  release  agent  (B);  a  layer  (C)  of  the  dye  bonding  c o m p o s i t i o n  

of  the  invention  is  then  deposi ted  over  the  layer  (B)  of  re lease  a g e n t .  

Where  the  re lease  agent  used  is  a  po lye thylene   emulsion,  the  dye  

layer  may  be  in terposed  between  layers  (A)  and  (B),  because  the  r e l e a s e  

agent  layer  (B)  and  the  dye  will  both  t ransfer   onto  the  fabric.   All 

release  agents  which  are  t r an s f e r r ed   onto  the  fabric  will  be  r e f e r r ed   to  

as  "Class  1"  release  agents.   However,   no  release  agents  other  t h a n  

polye thylene   emulsions  are  known  at  present   to  act  in  this  m a n n e r .  

Othcr  release  agents  ("Class  2")  do  not  t ransfer   with  the  dye  onto  t h e  



fabric;   when  they  are  used,  the  dye  must,  according  to  this  e m b o d i m e n t ,  

be  deposi ted   be tween   layers  (B)  and  (C).  A l t e rna t ive ly ,   the  dye  m a y  
b e . m i x e d   with  the  dye  bonding  composi t ion   as  layer  (C);  this  e m b o d i m e n t  

may  be  used  regard less   of  the  type  of  re lease  agent  e m p l o y e d .  

If  desired,  as  shown  in  Figure  2,  the  p o l y e s t e r  r e s i n   may  b e  

omi t t ed   from  the  dye  bonding  composi t ion  and  is  ins tead  deposi ted   a f t e r  

app l ica t ion   of  layer  (B)  and  before  appl ica t ion   of  layer  (D)  of  dye  bond ing  

composi t ion   without  po lyes te r   resin,  to  form  i n t e r m e d i a t e   layer  (E). 

Where  Class  1  re lease   agents   are  used,  the  dye  layer   again  m a y  

be  depos i ted   be tween   layers   (A)  and  (B);  where  Class  2  re lease   a g e n t s  

are  used,  the  dye  layer   must  be  deposi ted  be tween   layers   (B)  and  (E). 

In  ano ther   e m b o d i m e n t   shown  in  Figure  3,  the  po lye s t e r   resin  is  

combined   with  the  re lease   agent   and  the  mixture   is  applied  to  t h e  

subl imat ion   t r ans fe r   paper  (A)  to  form  layer  (F).  The  dye  bond ing  

compos i t ion   again  without   the  polyes ter   resin  is  deposi ted   over  layer  (F) 

as  layer   (D).  This  embod imen t   may  only  be  used  with  Class  1  r e l e a s e  

a g e n t s .  

In  us ing   the  above  descr ibed  t r ans fe r   e lements ,   the  free  face  o f  

the  conven t iona l   dye  b inde r -con ta in ing   layer  is  applied  to  the  f a b r i c  

su r face   to  be  sub l imat ion   dye  t r ans fe r   printed,   and  heat  is  applied  t o  

e f f ec t   sub l imat ion   t r ans fe r   of  the.  dye  and  physical  t r ans fe r   of  the  d y e  

bonding  composi t ion   i n g r e d i e n t s .  

F i g u r e  ' 4   i l l u s t r a t e s   another   e m b o d i m e n t   of  a  sub l imat ion   d y e  

t r ans fe r   print ing  e l ement   according  to  the  invention.   Subs t ra te   layer  10 

is  coa ted   on  one  face   with  a  re lease   layer  11.  Over  the  re lease   l a y e r  

11  is  applied  a  heavy  coat ing  of  dye  bonding  compos i t ion   12  w i t h o u t  

po lyes te r   resin.  The  dye  layer  13,  applied  over  it,  contains  the  n e c e s s a r y  

amount   of  po lyes te r   resin.  A  light  layer  14  of  dye  bonding  c o m p o s i t i o n  

without   po lyes te r   resin  is  applied  over  the  d y e / p o l y e s t e r   resin  layer  13, 

having  su f f ic ien t   bonding  s t rength   to  re ta in   a  t e m p o r a r y   support   15  un t i l  

it  is  desired  to  remove  the  s u p p o r t .   The  subs t r a t e   10  with  the  r e l e a s e  

layer  11  is  removed  when  it  is  desired  to  e f fec t   sub l imat ion   dye  t r a n s f e r  

printing,   and  the  open  face  of  the  heavy  dye  bonding  composi t ion   l a y e r  

12.  is  applied  to  the  fabric   sur face   to  be  p r i n t e d .   Heat   is  applied  a n d  

subl imat ion   dye  t r ans fe r   printing  is  e f f ec ted .   The  t e m p o r a r y   support   15 

is  then  removed  and  d i s c a r d e d .  



The  subl imat ion   dye  t ransfer   paper  may  comprise  any  s u i t a b l e  

sheet  ma te r ia l   which  is  re la t ive ly   non-porous  and  subs tan t i a l ly   i m p e r v i o u s  

to  the  release  layer  and  dye  bonding  composi t ion  ingredients .   F o r  

example,   the  subl imat ion  dye  t ransfer   paper  may  comprise   p a p e r ,  

f iberglass  cloth,  plast ic  film,  metal   foil,  or  a  woven  or  non-woven  f a b r i c .  

Other   mater ia l s   which  may  be  used  will  occur  to  those  skilled  in  t h e  

a r t .  

Examples   of  sui table   release  agents  include  si l icones  and  waxes ;  

polyethylene   emulsions  as  discussed  above  are  p re fe r red .   In  addit ion  t o  

pe rmi t t ing   dye  migrat ion,   po lye thylene   emulsions  result   in  less  g lossy ,  

h igher -qua l i ty   printed  fabr ic   s u r f a c e s .  

The  thickness  of  coatings  of  dye  bonding  composi t ion   layers  t o  

be  used  in  subl imat ion  dye  t ransfer   printing  e lements   may  be  d e t e r m i n e d  

by  e x p e r i m e n t a t i o n .   Thicker  layers  give  g rea te r   uptake  of  the  d y e  

bonding  composi t ion   agents.   Higher  degrees  of  dye  bonding  c o m p o s i t i o n  

uptake  result  in  deeper  colors.  However,   high  uptake  levels  result   in  

s t i f fer   fabrics.   The  balance  be tween  these  counte rva i l ing   c o n s i d e r a t i o n s  

may  be  de t e rmined   by  one  skilled  in  the  art  on  a  c a se -by -case   bas i s .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   the  use  of  dye  b o n d i n g  

composi t ions   made  according  to  the  present   invention  in  subl imat ion   dye  

t rans fe r   printing  of  various  fabrics.   These  Examples  are  m e r e l y  

i l l u s t r a t i v e ,   and  the  i n v e n t i o n   is  not  l i m i t e d   to  t he i r   t e a c h i n g s .  

Convent ional   subl imat ion  dyes  were  employed   in  the  examples .   T h e  

amount   of  dye  used  in  any  specif ic   ins tance  will  depend  on  t h e  p a r t i c u l a r  

tint  desired  and  will  be  employed  as  unders tood  by  those  skilled  in  t h e  

subl imat ion  dye  t rans fe r   art.  The  par t i cu la r   dye  or  amount   of  dye  

employed  is  optional.  Any  of  the  polyes ter   resins  spec i f ica l ly   d i s c l o s e d  

or  other  sui table   polyes ter   (preferably   with  free  carboxyl  groups)  m a y  
be  employed  in  the  exempl i f ied   c o m p o s i t i o n s .  



EXAMPLE  1 

A  dye  bonding  composi t ion   is  f o rmu la t ed   from  the  f o l l o w i n g  

ingred ien t s   in  pe rcen t   propor t ion  by  we igh t :  

The  dye  bonding  composi t ion   is  coated  on  a  re lease   paper  h a v i n g  

a  layer   of  subl imable   dye,  through  a  screen   (mesh  number   29(74),  h a v i n g  

29  holes  per  l inear   c e n t i m e t e r ,   and  74  holes  per  l inear  inch),  to  p r o d u c e  

a  sub l ima t ion   dye  t r ans fe r   print ing  e l e m e n t .  

EXAMPLE  2 

A  dye  bonding  composi t ion   is  f o rmula t ed   from  the  f o l l o w i n g  

ingred ien ts   in  pe rcen t   propor t ion   by  w e i g h t :  

The  dye  bonding  composi t ion   is  coated.   on  a  re lease   paper  h a v i n g  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number   29(74)),  t o  

produce  a  subl imat ion   dye  t rans fe r   print ing  e l e m e n t .  

EXAMPLE  3 

Subl imat ion  dye  t r ans fe r   print ing  e lements   produced  according   t o  

Examples   1  and  2  are  tes ted   on  50/50  p o l y e s t e r : c o t t o n   and  5 0 / 5 0  

a c r y l i c : c o t t o n   (weight  ratio  blend)  fabrics  by  applying  the  free  face  o f  

the  dye  bonding  c o m p o s i t i o n   layer  to  the  fabric  and  applying  heat  t o  



mainta in   the  assembly  at  about  400°F  for  about  10  seconds.   T h e  

resul t ing  printed  fabrics  are  observed  to  have  excel lent   color  d e p t h ,  

good  fas tness   p roper t ies   and  a  hand  that  becomes  soft  a f ter   one  wash ing  

or  upon  flexing  the  fabric   af ter   the  t r a n s f e r .  

EXAMPLE  4 

A  dye  bonding  composi t ion  is  f o rmula t ed   from  the  f o l l owing  

i n g r e d i e n t s :  

The  dye  bonding  composi t ion  is  coated  on  a  re lease   paper  h a v i n g  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number  29(74)),  t o  

produce  a  subl imat ion  dye  t rans fe r   printing  e l e m e n t .  

EXAMIPLE  5 

Subl imat ion  dye  t ransfer   printing  e lements   produced  according  t o  

Example   4  are  tes ted   on  65/35  p o l y e s t e r : c o t t o n   and  50/50  p o l y e s t e r : c o t t o n  

(weight  ratio  blend)  fabrics  by  applying  the  free  face  of  the  dye  bond ing  

composi t ion  layer  to  the  fabric  and  applying  heat  to  mainta in   t h e  

assembly  at  about  400° F  for  about  10  seconds.  Appl icat ion  to  a  p o l y e s t e r -  

cot ton  fiber  blend  of  weight  ratio  65:35,  produces  a  subl imat ion   dye  

t r ans fe r   print  having  good  color  yield,  good  hand  and  good  f a s t n e s s  

proper t ies .   Printing  on  a  p o l y e s t e r - c o t t o n   blend  of  weight  ratio  50:50,  

produces  a  subl imat ion  dye  t ransfer   print  having  good  hand  and  f a i r  

fas tness   proper t ies   but  with  less  s a t i s f ac to ry   color  y i e ld .  

EXAMPLE  6 

The  dye  bonding  composi t ion  in  Example  4  is  modified  so  t h a t  

250  grams  of  poly(ethylcne  t e r e p h t h a l a t e )   resin  with  the  same  w e i g h t  

f rac t ion  of  t r i g lyc idy l i socyanura t c   hardener   is  used.  Subl imat ion  dye  

t rans fe r   printing  e lements   are  prepared  in  a  similar  manner   as  in  E x a m p l e  



4.  Subl imat ion  dye  t rans fe r   prints  are  produced  on  a  p o l y e s t e r - c o t t o n  

50:50  (weight  ratio  blend)  fabric,   with  slight  i m p r o v e m e n t   of  the  c o l o r  

yield  and  be t t e r   fas tness   p roper t ies   over  the  results  on  the  same  f a b r i c  

in  Example   4. 

EXAMPLE  7 

The  amount   of  poly(e thylene   t e r e p h t h a l a t e )   resin  used  in  the  d y e  

bonding  composi t ion  of  Example   4  is  fu r the r   increased   to  300  g r a m s ,  

again  with  10%  t r i g lyc idy l i socyanu ra t e   hardener   by  weight  in  the  p o l y e s t e r  

resin.  Subl imation  dye  t rans fe r   printing  e lements   are  p repared   in  a  

similar  manner   as  in  Example   4.  Subl imat ion  dye  t rans fe r   prints  a r e  

produced  on  a  10096  cot ton  fabric .   The  pr inted  fabric   is  observed  t o  

have  good  color  depth,  s a t i s f a c t o r y   color  fas tness   and  good  hand .  

EXAMPLE  8 

A  dye  bonding  composi t ion  is  f o rmu la t ed   from  the  f o l l o w i n g  

i n g r e d i e n t s :  

The  dye  bonding  composi t ion  is  coated   on  a  re lease   paper  h a v i n g  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number   29(74)),  t o  

produce  a  subl imat ion  dye  t r ans fe r   printing  e l e m e n t .  

EXAMPLE  9 

Subl imation  dye  t rans fe r   printing  e lements   produced  according   t o  

Example   8  are  tes ted   on  50/50  p o l y e s t e r : c o t t o n   (weight  ratio  b lend)  

fabric   by  applying  the  free  face  of  the  dye  bonding  composi t ion   l a y e r  

to  the  fabric   and  applying  heat  to  mainta in   the  assembly  at  about  4 0 0 ° F  

for  about  10  seconds.  The  subl imat ion  dye  t ransfer   prints  exhibit  good  

color  yield,  good  fas tness   proper t ies ,   and  a  sof ter   hand  than  in  E x a m p l e  

7 .  



EXAMPLE  10 

A  dye  bonding  composi t ion   is  fo rmula t ed   from  the  fo l lowing  

i n g r e d i e n t s :  

220 grams  p o l y ( h e x a d e c a m e t h y l e n e   sebaca te )   resin  having  10% 

t r i g l y c i d y l i s o c y a n u r a t e   hardener   by  w e i g h t  

160  grams  ac ry la te   binder  (Valbond  6052,  Valchem  C o r p o r a t i o n ) ,  

having  a  glass  t rans i t ion   t e m p e r a t u r e   of  -17° C) 

40 grams  Acrysol  TT678  t h i c k e n e r  

3grams   a n t i - f o a m - B  

577  grams  w a t e r  

1,000  grams  T o t a l  

The  dye  bonding  composi t ion   is  coated  on  a  re lease   paper  hav ing  

a  layer   of  subl imable   dye,  through  a  screen  (mesh  number   29(74)),  t o  

produce  a  subl imat ion   dye  t r ans fe r   printing  e l e m e n t .  

EXAMPLE  11 

Subl imat ion  dye  t rans fe r   printing  e lements   produced  according  t o  

E x a m p l e   10  a re   t e s t e d   on  6 5 / 3 5   p o l y e s t e r :  c o t t o n   and  5 0 / 5 0  

p o l y e s t e r : c o t t o n   (weight  ratio  blend)  fabrics  by  applying  the  free  f a c e  

of  the  dye  bonding  composi t ion  layer  to  the  fabric  and  applying  h e a t  

to  main ta in   the  assembly  at  about  400°F  for  about  10  seconds.  T h e  

pr inted  fabrics  are  observed  to  have  good  color  depth  and  good  f a s t n e s s ,  

but  remain  slightly  t a c k y .  

EXAMPLE  12 

A  dye  bonding   c o m p o s i t i o n   is  p r e p a r e d   f rom  the  f o l l o w i n g  

i n g r e d i e n t s :  

The  dye  bonding  composi t ion   is  coated  on  a   re lease   paper  h a v i n g  



a  layer   of  sub l imable   dye,  through  a  screen  (mesh  number  29(74)),  t o  

produce  a  subl imat ion   dye  t rans fe r   printing  e l e m e n t .  

EXAMPLE  13 

Subl imat ion  dye  t ransfer   printing  e lements   produced  according  t o  

E x a m p l e   12  a r e   t e s t e d   on  6 5 / 3 5   p o l y e s t e r : e o t t o n   and  5 0 / 5 0  

p o l y e s t e r : c o t t o n   (weight  ratio  blend)  fabrics  by  applying  the  free  f a c e  

of  the  dye  bonding  composi t ion   layer  to  the  fabr ics   and  applying  h e a t  

to  main ta in   the  assembly  at  about  400°F  for  about  10  seconds.  T h e  

pr inted  fabrics   are  observed  to  have  good  overall  proper t ies ;   color  d e p t h ,  

fas tness   and  hand  are  all  s a t i s f ac to ry ,   and  the  pr inted  fabrics   are  n o t  

t a c k y .  

EXAMPLE  14 

A  dye  bond ing   c o m p o s i t i o n   is  p r e p a r e d   f rom  the  f o l l o w i n g  

i n g r e d i e n t s :  

The  dye  bonding  composi t ion  is  coated  on  a  re lease   paper  h a v i n g  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number  29(74)),  t o  

produce  a  subl imat ion   dye  t r ans fe r   printing  e l e m e n t .  

EXAMPLE  15 

Subl imat ion  dye  t rans fe r   printing  e lements   produced  according  t o  

Example   14  are  t e s ted   on  50/50  p o l y e s t e r : c o t t o n   (weight  ratio  b lend)  

fabric   by  applying  the  free  f ace   of  the  dye  bonding  composi t ion   l a y e r  
to  the  fabric  and  applying  heat  to  maintain   the  assembly  at  about  4 0 0 ° F  

for  about  10  seconds.   The  printed  fabric  is  observed  to  have  good  c o l o r  

depth,  s a t i s f a c t o r y   fas tness   and  soft  hand.  



EXAMPLE  16 

A  dye  bond ing   c o m p o s i t i o n   is  p r e p a r e d   f rom  the  f o l l o w i n g  

i n g r e d i e n t s :  

The  dye  bonding  composi t ion   is  coated   on  a  re lease  paper  hav ing  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number  29(74)),  t o  

produce  a  subl imat ion   dye  t rans fe r   printing  e l e m e n t .  

EXAMPLE  17 

Subl imat ion   dye  t rans fe r   printing  e lements   produced  according  t o  

Example   16  are  tes ted   on  100%  cot ton  and  50/50  p o l y e s t e r : c o t t o n   ( w e i g h t  

ratio  blend)  fabrics  by  applying  the  free  face  of  the  dye  bond ing  

composi t ion   layer  to  the  fabric  and  applying  heat  to  mainta in   t h e  

assembly  at  about  400°F  for  about  10  seconds.  The  results  overall  a r e  

good  for  both  fabric  types:  color  depth,  fastness   and  hand  are  a l l  

s a t i s f a c t o r y .   Compara t ive ly ,   the  color  fas tness   is  be t t e r   on  the  50 /50  

p o l y e s t e r : c o t t o n   blend  fabric,   but  the  hand  is  slightly  s t i f f e r .  

EXAMPLE  18 

A  dye  bond ing   c o m p o s i t i o n   is  p r e p a r e d   f rom  the  f o l l o w i n g  

ingred ien ts   in  percent   proport ion  by  we igh t :  



The  dye  bonding  composi t ion  is  coated  on  a  re lease   paper  h a v i n g  

a  layer   of  subl imable   dye,  through  a  screen  (mesh  number  29(74)),  t o  

produce  a  sub l imat ion   dye  t rans fe r   print ing  e l e m e n t .  

EXAMPLE  19 

A  dye  bond ing   c o m p o s i t i o n   is  p r e p a r e d   f rom  the  f o l l o w i n g  

ingred ien ts   in  pe rcen t   propor t ion   by  w e i g h t :  

The  dye  bonding  composi t ion   is  coated  on  a  re lease   paper  h a v i n g  

a  layer  of  subl imable   dye,  through  a  screen  (mesh  number   29(74)),  t o  

produce  a  subl imat ion  dye  t rans fe r   print ing  e l e m e n t .  

EXAMPLE  20 

Subl imat ion  dye  t r ans fe r   printing  e lements   produced  according  t o  

Examples   18  and  19  are  tes ted   on  100%  cot ton  fabrics   by  applying  t h e  

free  face  of  the  dye  bonding  composi t ion  layer  to  the  fabr ic   and  app ly ing  

heat  to  maintain  the  assembly  at  about  400OF  for  about  10  s e c o n d s .  

The  resul t ing  printed  fabrics  are  observed  to  have  exce l l en t   color  d e p t h ,  

good  fastness   proper t ies   and  a  hand  that  becomes  soft  a f ter   one  wash ing  

or  upon  flexing  the  fabric  a f te r   the  t ransfer .   Compara t i ve ly ,   the  d y e d  

fabric  produced  using  the  t ransfer   e lement   from  Example  19  d e m o n s t r a t e d  



super ior   wash  fas tness   to  that  produced  using  the  t rans fe r   e lement   f r o m  

Example   18,  but  the  fabric  was  found  to  be  slightly  s t i f fe r   than  t h e  

dyed  fabr ic   produced  using  the  t rans fe r   e lement   from  Example  18. 

While  it  is  desi rable   to  i ncorpora te   the  dye  bonding  c o m p o s i t i o n s  

of  t h e   invent ion  into  subl imat ion   dye  t ransfer   printing  e lements   wh ich  

may  be  convenien t ly   used  to  e f fec t   subl imat ion  dye  t ransfer   p r i n t i n g ,  

the  invent ion  may  be  p r ac t i c ed   by  merely  impregna t ing   the  subject   f a b r i c  

s u r f a c e   with  the  dye  bond ing   c o m p o s i t i o n ,   and  then   a p p l y i n g   a  

conven t iona l   subl imat ion   dye  t ransfer   printing  e lement   (for  example,   a  

re lease   paper  having  a  dye  layer  on  the  release  surface) ,   to  the  t r e a t e d  

fabr ic   to  e f fec t   subl imat ion   dye  t ransfer   printing.  However,   s t i f f n e s s  

of  the  u l t imate   product   increases   with  increasing  uptake  of  the  dye  

bonding  composi t ion,   and  simple  impregna t ion   methods  of  appl ica t ion  o f  

the  dye  bonding  composi t ion   may  result  in  g rea t e r   uptake  than  t h e  

above-ou t l ined   methods.   Hence,  simple  impregna t ion   t r e a t m e n t   is  a  l e s s -  

p r e f e r r e d   mode  of  opera t ion   as  it  usually  leads  to  s t i f fer   p r o d u c t s .  

B e t t e r   r e s u l t s   may  be  a c h i e v e d   by  p r i n t i n g   only  the  a r e a s   of  a  

f a b r i c c o r r e s p o n d i n g   to  the  dye  design  to  be  t r ans fe r red :   the  t o t a l  

amount   of  dye  bonding  composi t ion   used  is  thus  r e d u c e d .  

It  will  be  unders tood   t h a t '  t h e   dye  bonding  composi t ions   of  t h e  

invent ion  may  be  applied  by  one  of  ordinary  skill  in  the  art  using  a n y  
desired  method;  the  speci f ic   methods  and  t ransfer   e lements   d i s c l o s e d  

above  are  nonl imit ing  examples   of  appl ica t ion  means  and  m e t h o d s .  

In  one  embod imen t   of  the  invention,   methods  and  t rans fe r   e l e m e n t s  

are  provided  for  applying  g l i t te r   to  fabrics.   The  prior  art  has  i n c l u d e d  

s e v e r a l   d i f f e r e n t   a p p r o a c h e s   to  c a r r y i n g   out  this  type  of  f a b r i c  

d e c o r a t i o n .  

One  r e f i n e m e n t   achieved  in  the  1950's  was  the  product ion   of  g lossy  

and  meta l l ic ,   e.g.,  silver  e f fec t s   on  fabrics  by  applying  metal   salts  by 

convent iona l   printing  techniques .   Aluminum  salts  were  used  e x t e n s i v e l y ,  

by  sc reening   a  sui table   uncured,   wet  adhesive  onto  the  fabric  and  t h e n  

sprinkling  aluminum  salt  powder  onto  the  wet  a d h e s i v e .  

Fu r the r   progress  was  made  more  recent ly   by  subs t i tu t ing   h igh-  

gloss  syn the t ic   plast ic   par t ic les   for  the  metal  salts,  and  e m p l o y i n g  

plastisol  adlicsivcs.  The  main  d i sadvantages   of  using  this  technology  a r e  



that  (1)  the  system  is  l imi ted  to  applying  nonmeta l l i c   colors,  and  (2) 

h e   products   lack  accept-able-  f lexibil i ty  and  e las t ic i ty ,   c a u s i n g   t h e  

plastisols  to  crack,  thus  re leasing  the  g l i t te r   p a r t i c l e s .  

According  to  the  present   invention,   any  desired  g l i t te r   m a t e r i a l ,  

including  g l i t te r   having  meta l l ic   and  nonmeta l l i c   colors,  may  be  a p p l i e d  

to  a  fabric   by  subl imat ion   dye  t rans fe r   printing.  Addit ional ly,   m e t a l l i c  

g l i t te r   may  be  used  in  combinat ion   with  a  h e a t - t r a n s f e r a b l e   dye  s u c h  

as  a  subl imable   dye  so  that  the  g l i t te r   and  dye  toge ther   produce  a  

meta l l i c   color  or  any  desired  hue,  for  example,   meta l l ic   red,  blue  or  

green,  on  the  fabric.   Gl i t ter   may  be  produced  by  any  means  known  in  

the  art.  For  example,   meta l l ic   g l i t ters   may  be  produced  by  e l e c t r o l e s s  

deposi t ion  of  metals   on  plast ic  par t ic les ,   or  on  plast ic  sheet ing   w h i c h  

is  then  cut  into  p a r t i c l e s .  

The  f lexibi l i ty  and  e las t ic i ty   of  the  resul t ing  prints  are  such  t h a t  

even  if  the  fabric  is  a  knit  and  is  s t r e t c h e d   to  its  maximum  f l e x i b i l i t y ,  

there  is  no  cracking  of  the  prints.   The  fas tness   of  the  colors  to  w a s h i n g  

is  very  good  and  the  process  lends  i tself  to  appl ica t ion   on  syn the t i c   a s  

well  as  natural   fibers  and  blends  t h e r e o f .  

The  following  Examples   are  provided  to  i l lus t ra te   this  aspect   o f  

the  present   invention,   and  are  in tended  to  be  merely  i l lus t ra t ive   a n d  

n o n l i m i t i n g .  

EXAMPLE  21 

A  sheet   of  p a p e r   is  coated  on  one  side  with  a  p o l y e t h y l e n e  

emulsion  to  form  a  release  paper.  The  release  sur face   resul t ing  a f t e r  

the  po lye thylene   emulsion  dries  is  coated  with  a  composi t ion   c o m p r i s i n g  

(a)  an  acrylic  binder;  (b)  an  alkyd  polyes ter   produced  from  a  m o n o m e r  

mixture  of  e thylene  glycol,  t e r eph tha l i c   acid  and  l inseed  oil;  (e)  g l i t t e r  

consist ing  of  plast ic  par t ic les   coated  by  convent iona l   e l ec t ro less   d e p o s i t i o n  

with  aluminum  metal;  (d)  a  subl imable   blue  dye;  and  (e)  a  t h i c k e n e r .  

The  t ransfer   e lement   thus  produced  is  used  to  apply  a  m e t a l l i c  

blue  design  to  a  100%  cot ton  fabric.   The  t rans fe r   e l ement   is  p l a c e d  

over  the  fabric  with  the  coating  facing  toward  the  fabric.   Heat  is 

applied  to  bring  the  assembly  of  fabric  and  t rans fe r   c l ement   to  a  

maximum  t e m p e r a t u r e   of  about  350°  to  420°F,   which  is  ma in ta ined   f o r  

about  10  seconds.  Upon  cooling,  the  pr inted  fabric  is  observed  to  h a v e  



a  glossy  meta l l ic   blue  color,  and  is  easily  flexed  without  cracking  o f  

the  c o a t i n g .  

EXAMPLE  22 

Using  the  same  re lease   paper,  a  d i f fe ren t   type  of  t r ans fe r   e l e m e n t  

is  prepared.   First ,   a  thick  layer  of  a  dye  bonding  composi t ion   c o m p r i s i n g  

the  polyes ter   resin,  acryl ic   binder  and  c a r b o x y m e t h y l c e l l u l o s e   t h i c k e n e r  

used  in  Example   18,  suf f ic ien t   to  bond  all  of  the  a luminum  gl i t ter   a n d  

subl imable   blue  dye  to  be  t r a n s f e r r e d   to  the  fabric   is  applied  to  t h e  

re lease   coat  of  the  re lease   paper.  Next,  the  g l i t te r   and  dye  are  s p r i n k l e d  

on  the  dye  bonding  composi t ion  layer.   Then,  a  second  layer  of  dye  

bonding  composi t ion   only  su f f ic ien t   to  t empora r i ly   adhere   to  a  s e c o n d  

release  paper  is  applied,  and  a  second  re lease   paper  is  placed  over  t h e  

thin  coating  of  dye  bonding  composi t ion   and  adhered.   Upon  removal   o f  

the  first  re lease  paper,   a  t r ans fe r   e lement   is  produced  ready  for  use .  

The  t ransfer   e lement   is  applied  to  an  a l l - co t ton   fabr ic   as  in  E x a m p l e  

18,  and  with  s imilar   r e s u l t s .  

While  the  p re fe r r ed   embod imen t s   of  this  invent ion  have  b e e n  

discussed  herein,  those  skilled  in  the  art  will  a p p r e c i a t e   that   c h a n g e s  

and  modif ica t ions   may  be  made  without   depar t ing   from  the  spirit  a n d  

scope  of  this  invention,   as  defined  in  and  l imited  only  by  the  scope  o f  

the  appended  c l a i m s .  



1.  In  a  method  for  subl imat ion  dye  t rans fe r   printing  of  a  

subl imable   dye  onto  fabric   by  applied  heat,  the  improvemen t   c o m p r i s i n g  

applying  a  composi t ion  compris ing  a  polyes ter   resin  t o   the  fabric,  in 

which  the  polyes ter   resin  chemica l ly   bonds  the  dye  to  the  fabric  t o  

yield  a  fabr ic   having  a  soft  hand  and  deep  color  which  is  fast  t o  

r e p e a t e d   l a u n d e r i n g .  

2.  The  method  of  claim  1  or  17  where  the  polyes ter   resin  ha s  

f ree   carboxyl   g roups .  

3.  The  method  of  claim  1  or  17  where  the  polyes ter   resin  is 

an  alkyd  po lyes te r   r e s i n .  

4.  The  method  of  claim  1  or  17  where  the  fabric  e s s e n t i a l l y  

comprises   cot ton  f i b e r s .  

5.  The  method  of  claim  1  or  17  where  the  fabric   is  made  f r o m  

fibers  taken  from  the  group  consist ing  of  wool,  linen,  polyester ,   r a y o n ,  

nylon,  a ce t a t e s ,   acry la tes ,   and  mixtures ,   and  blends  of  at  least  one  o f  

these  types  of  fibers  with  cot ton  f i b e r s .  

6.  The  m e t h o d   of  c la im  1  or  17  w h e r e   the  c o m p o s i t i o n  

comprises   a  d y e   b inde r .  

7.  The  method  of  claim  6  where  the  composi t ion   contains  m o r e  

polyes te r   resin  by  weight  than  dye  b inde r .  

8.  The  method   of  claim  6,  where  the  dye  binder  is  a  p o l y m e r  

of  one  or  more  monomers   s e l ec ted   from  the  group  consist ing  o f  

u n s a t u r a t e d   a l ipha t ic   hydrocarbons ,   acryl ic   acid  esters,   me thac ry l i c   a c i d  

es te rs   and  compounds  derived  from  a  vinyl  ha l ide .  

9.  The  method  of  claim  8  where  the  dye  binder  is  a  p o l y m e r  

of  one  or  more  monomers   s e l ec ted   from  the  group  consist ing  of  e t h y l e n e ,  

i sobutylene,   1 ,3-butadiene,   methyl   acry la te ,   ethyl  ac ry la te ,   butyl  a c r y l a t e ,  

methyl   m e t h a c r y l a t e ,   butyl  m e t h a c r y l a t e ,   vinyl  chloride,  vinyl  a c e t a t e ,  

vinyl  propionate ,   vinyl  isobutyl  ether,   s tyrene,   and  a c r y l o n i t r i l e .  

10.  The  method  of  claim  8  where  the  dye  binder  is  a  p o l y m e r  

of  one  or  more  esters   of  acids  se lec ted   from  the  group  consist ing  o f  

acryl ic   acid  and  m e t h a c r y l i c   a c i d .  

11.  The  m e t h o d   of  claim  1  where  the  dye  is  a  disperse  dye .  

12.  The  m e t h o d   of  c la im  1  or  17  where   the  c o m p o s i t i o n  

comprises   a  h a r d e n e r .  



13.  The  method  of  claim  12  where  the  hardener   is  s e l e c t e d  

f rom  the  group  c o n s i s t i n g   of  i s o c y a n a t e s ,   e p o x i d e s ,   m e l a m i n e -  

fo rma ldehyde   and  u r e a - f o r m a l d e h y d e .  

14.  The   m e t h o d   of  c l a i m   13  w h e r e   t h e  h a r  d e n e r   i s  

t r i g l y c i d y l i s o c y a n u r a t e .  

15.  The  m e t h o d   of  c laim  1  or  17  where   the  c o m p o s i t i o n  

comprises   a  h u m e c t a n t .  

16.  The  method  of  claim  15  where  the  h u m e c t a n t   is  g l y c e r i n .  

17.  The  method  of  claim  1  in  which  the  composi t ion  c o n t a i n s  

a  pa r t i cu l a t e   decora t ive   gl i t ter   which  yields  a  g l i t ter   coating  on  t h e  

pr in ted   f a b r i c .  

18.  The  method  of  claim  17  where  the  decora t ive   g l i t te r   c o a t i n g  

comprises   par t ic les   having  a  meta l l ic   s u r f a c e .  

19.  The  method  of  claim  17  where  the  deco ra t ive   g l i t ter   c o a t i n g  

is  admixed  with  the  dye .  

20.  The  method  of  claim  17  where  the  decora t ive   g l i t te r   c o a t i n g  

comprises   a  subl imable   dye,  and  the  dye  is  t r a n s f e r r e d   to  the  fabric  by 

sub l imat ion   t r a n s f e r .  

21.  The  method  of  claim  20  where  the  dye  is  a  disperse  dye .  

, 22.  A  subl imable   dye  t rans fe r   printing  composi t ion   for  t r a n s f e r  

of  the  dye  onto  a  fabric   by  applied  heat  which  comprises   a  p o l y e s t e r  

resin,  said  resin  chemica l ly   bonding  the  dye  to  the  fabric  to  yield  a  

dyed  fabric  re ta in ing  soft  hand  and  color  fas tness   af ter   r e p e a t e d  

l a u n d e r i n g .  

23.  The  composi t ion  of  claim  22  where  the  polyes ter   resin  has  

free  carboxyl   g roups .  

24.  The  composi t ion  of  claim  22  where  the  polyester   resin  is 

an  alkyd  polyes ter   r e s i n .  

25.  The  c o m p o s i t i o n   of  c la im  22  where   the  c o m p o s i t i o n  

addi t ional ly   comprises   a  dye  b inde r .  

26.  The  composi t ion   of  claim  25  where  the  composi t ion   c o n t a i n s  

more  polyes ter   resin  by  weight  than  dye  b inde r .  

27.  The  composi t ion   of  claim  25  where  the  dye  binder  is  a  

polymer  of  one  or  more  monomers   se lec ted   from  the  group  c o n s i s t i n g  

of  unsa tu ra t ed   a l iphat ic   hydrocarbons ,   acryl ic   acid  esters ,   m e t h a c r y l i c  

acid  esters   and  compounds  derived  from  a  vinyl  ha l i dc .  



28.  The  composi t ion   of  claim  27  where  the  dye  binder  is  a  

polymer  of  one  or  more  monomers   s e l ec t ed   from  the  group  c o n s i s t i n g  

of  e thylene,   i sobutylene,   1 ,3-butadiene,   methyl   ac ry la te ,   ethyl  a c r y l a t e ,  

butyl  ac ry la te ,   methyl   m e t h a c r y l a t e ,   butyl  m e t h a c r y l a t e ,   -.vinyl  c h l o r i d e ,  

vinyl  ace ta t e ,   vinyl  propionate ,   vinyl  isobutyl  ether ,   s tyrene,   a n d  

a c r y l o n i t r i l e .  

29.  The  composi t ion   of  claim  27  where  the  dye  binder  is  a  

polymer  of  one  or  more  es ters   of  acids  s e l ec ted   from  the  group  c o n s i s t i n g  

of  acryl ic   acid  and  m e t h a c r y l i c   a c i d .  

30.  The  c o m p o s i t i o n   of  c la im  22  whe re   the  c o m p o s i t i o n  

addi t iona l ly   comprises   a  h a r d e n e r .  

31.  The  composi t ion   of  claim  30  where  the  ha rdener   is  s e l e c t e d  

f rom  the  group  c o n s i s t i n g   of  i s o c y a n a t e s ,   e p o x i d e s ,   m e l a m i n e -  

fo rma ldehyde ,   and  u r e a - f o r m a l d e h y d e .  

32.  The  c o m p o s i t i o n   of  c la im  31  w h e r e   the  h a r d e n e r   i s  

t r i g l y c i d y l i s o e y a n u r a t e .  

33.  The  c o m p o s i t i o n   of  c la im  22  whe re   the  c o m p o s i t i o n  

addi t ional ly   comprises   a  h u m e c t a n t .  

34.  The  composi t ion   of  claim  33  where  the  h u m e c t a n t   is 

g l y c e r i n .  

35.  A  subl imat ion   dye  t rans fe r   e l ement   for  applying  a  h e a t  

subl imable   dye  to  a  p e r m a n e n t   subs t ra te ,   compr i s i ng :  

(A)  a  t empora ry   support ing  s u b s t r a t e ;  

(B)  a  heat  subl imable   dye  suppor ted   by  the  t e m p o r a r y   s u b s t r a t e ;  

a n d  

(C)  a  bonding  composi t ion   as  c la imed  by  any  of  claims  22,  23, 

24,  25,  30  or  33  suppor ted   by  the  t e m p o r a r y   s u b s t r a t e ;  

said  composi t ion  upon  heat  t r ans fe r   to  a  p e r m a n e n t   subs t r a t e   e f f e c t i n g  

a  secure  bond  be tween  the  dye  and  the  p e r m a n e n t   s u b s t r a t e .  

36.  A  subl imat ion   dye  t rans fe r   e l emen t   according  to  claim  35 

in  which  the  composi t ion  is  in  the  form  of  a  d i sc re te   layer  d i s p o s e d  

on  the  subl imable   dye .  

37.  A  subl imat ion  dye  t ransfer   e lement   according   to  claim  35 

in  which  the  composi t ion  and  subl imable   dye  are  combined  in  a  s i n g l e  

layer   carr ied  by  the  t empora ry   s u p p o r t .  

38.  A  subl imat ion   dye  t ransfer   e lement   accord ing   to  claim  35 



in  which  the  t empora ry   subs t ra te   has  a  re lease  coating,   and  the  dye  

and  the  composi t ion  are  disposed  on  the  release  c o a t i n g .  

39.  A  subl imat ion   dye  t ransfer   e lement   according   to  claim  36 

in  which  the  t empora ry   subs t ra te   has  a  release  coating,   and  the  dye  

and  the  composi t ion  are  disposed  on  the  release  c o a t i n g :  

40.  A  subl imat ion   dye  t ransfer   e lement   according  to  claim  37 

in  which  the  t empora ry   subs t r a t e   has  a  release  coating,   and  the  d y e  

and  the  composi t ion  are  disposed  on  the  re lease  c o a t i n g .  

41.  A  subl imat ion   dye  t ransfer   e lement   according  to  claim  36 

in  which  a  re lease  coat ing  compris ing  a  po lye thylene   emulsion  is  s u p p o r t e d  

on  the  t empora ry   subs t ra te ,   and  the  dye  is  in te rposed   b e t w e e n   t h e  

t e m p o r a r y   subs t r a t e   and  the  release  c o a t i n g .  

42.  A  subl imat ion   dye  t ransfer   e lement   for  applying  a  h e a t  

subl imable   dye  to  a  pe rmanen t   subs t ra te ,   compr i s i ng :  

(A)  a  t e m p o r a r y   support ing  s u b s t r a t e ;  

(B)  a  heat  subl imable   dye  suppor ted   by  the  t e m p o r a r y   s u b s t r a t e ;  

(C)  a  layer  of  polyes ter   resin  disposed  on  the  dye;  a n d  

(D)  a  dye  b inde r -con ta in ing   layer  disposed  on  the  layer  o f  

po lyes te r   r e s i n .  

43.  A  sub l imat ion   dye  t ransfer   e lement   according  to  claim  42 

in  which  a  release  coat ing  is  in terposed  be tween   the  t empora ry   s u b s t r a t e  

and  the  dye .  

44.  A  subl imat ion   dye  t ransfer   e lement   according  to  claim  42 

in  which  a  po lye thy lene   emulsion  release  coating  is  in te rposed   b e t w e e n  

the  dye  and  the  layer  of  polyes ter   r e s in .  

45.  A  subl imat ion   dye  t ransfer   e lement   according  to  claim  42 

in  which  the  dye  b inde r -con ta in ing   layer  comprises   a  h a r d e n e r .  

46.  A  subl imat ion   dye  t ransfer   e lement   according  to  claim  42 

in  which  the  dye  b inder -con ta in ing   layer  comprises   a  h u m e c t a n t .  

47.  A  subl imat ion   dye  t ransfer   e lement   for  applying  a  h e a t  

sub l imable   dye  to  a  p e r m a n e n t   subs t ra te ,   compr i s i ng :  

(A)  a  t empora ry   support ing  s u b s t r a t e ;  

(B)  a  heat  subl imable   dye  suppor ted   by  the  t e m p o r a r y   s u b s t r a t e ;  

(C)  a  layer  compris ing  a  mixture  of  a  po lyes te r   rcsin  and  a  

po lye thy lene   emulsion  release  agent  suppor ted   by  the  dye;  a n d  

(D)  a  dye  b i n d e r - c o n t a i n i n g   l aye r   d i s p o s e d   on  the  l a y e r  



compris ing  the  polyes ter   resin  and  release  a g e n t .  

48.  A  subl imat ion  dye  t ransfer   e lement   according   to  claim  47 

in  which  the  dye  b inder -con ta in ing   layer  comprises   a  h a r d e n e r .  

49.  A  subl imat ion   dye  t rans fe r   e lement   according   to  claim  47 

in  which  the  dye  b inde r -con ta in ing   layer  comprises   a  h u m e e t a n t .  

50.  A  subl imat ion  dye  t rans fe r   e lement   for  applying  a  h e a t  

subl imable   dye  to  a  pe rmanen t   subs t ra te ,   c o m p r i s i n g :  

a  t empora ry   p ro t ec t ive   member   (A); 

a  layer  (B)  compris ing  a  mixture  of  a  heat  subl imable   dye  and  a  

po lyes te r   resin  suppor ted   by  the  t empora ry   p ro t ec t i ve   member   (A); 

a  layer  (C)  of  dye  binder  suf f ic ien t   to  mix  with  the  p o l y e s t e r  

resin  upon  appl ica t ion  of  heat  to  the  t r ans fe r   e l ement   to  form  a  d y e  

bonding  composi t ion,   in te rposed   be tween   the  t e m p o r a r y   p r o t e c t i v e  

member   (A)  and  the  layer  (B); 

a  t empora ry   support ing  subs t ra te   (D)  suppor ted   on  the  layer  (B); 

a n d  

a  light  layer  (E)  compris ing  a  dye  binder,  having  suf f ic ien t   a d h e s i v e  

s t reng th   to  t empora r i ly   adhere  the  t empora ry   support ing  subs t ra te   (D) 

to  the  layer  (B)  in te rposed   be tween   layers  (B)  and  (D). 

51.  A  subl imat ion  dye  t ransfer   e lement   according  to  claim  50 

in  which  a  layer  (F)  compris ing  a  re lease   agent  is  in te rposed   b e t w e e n  

layers   (A)  and  ( C ) .  ,  
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