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(S)  A  ribbon  for  non-impact  electrothermic  printing. 

A  ribbon  for  non-impact  electrothermic  printing  is  pro- 
vided.  The  ribbon  includes  an  electrically  conductive  subs- 
trate  and  a  transfer layer.  The  transfer layer comprises  colour- 
ing  material  and  glycerol  ester  of  hydrogenated  rosin.  The 
transfer  layer  also  included  ethyl  cellulose. 



The  i n v e n t i o n   r e l a t e s   to  a  ribbon  for  non- impact ,   e l e c t r o t h e r m i c  

p r i n t i n g .  

U.S.  p a t e n t s   2 ,713,822  and  3,744,611  are  i l l u s t r a t i v e   of  the  p r i o r  

ar t   of  non- impac t ,   e l e c t r o t h e r m i c   p r i n t i n g   employing  a  r ibbon  c o n t a i n i n g  

a  t r a n s f e r   coa t ing   and  a  s u b s t r a t e .   E l e c t r o t h e r m i c   p r i n t i n g   r ibbons   a r e  

known  in  the  a r t   and  are  d i s c l o s e d ,   for  example,  in  U.S.  p a t e n t s   3 , 7 4 4 , 6 1 1  

and  3 ,988,131.   U.S.  p a t e n t   3,988,131  d i s c l o s e s   t r a n s f e r   l aye r s   formed 

from  s ty rene   r e s i n s   and/or   te rpene   r e s i n s   and  epoxy  r e s i n s .   I t   a l s o  

mentions  ke ton ic   r e s i n s ,   e t he r s   of  colophony  and  non-dry ing   alkyd  r e s i n s .  

(It  should  be  noted  t ha t   colophony  is  another   name  for  r o s i n . )   P o l y a m i d e s ,  

pheno l - fo rma ldehyde   r e s i n s ,   and  e t h y l e n e - v i n y l   a c e t a t e   copolymers  have  

also  been  found  u s e f u l   in  t r a n s f e r   l a y e r s .  

According  to  the  i n v e n t i o n   there   is  p rovided  a  r ibbon  for  non-  

impact  p r i n t i n g   c h a r a c t e r i s e d   in  tha t   the  r ibbon  inc ludes   an  e l e c t r i c a l l y  

conduct ive   s u b s t r a t e   and  a  t r a n s f e r   layer   compris ing   co lour ing   m a t e r i a l  

and  g l y c e r o l   e s t e r   of  hydrogenated   r o s i n .  

It  has  now  been  found  tha t   supe r io r   e l e c t r o t h e r m i c   p r i n t i n g   can  be  

ob ta ined   by  us ing  a  r ibbon  compris ing  an  e l e c t r i c a l l y   conduct ive   s u b s t r a t e  

and  a  t r a n s f e r   l aye r   which  comprises  co lour ing   m a t e r i a l   and  g l y c e r o l  

e s t e r   of  hydrogena ted   ros in .   The  presence  of  g l y c e r o l   e s t e r   of  h y d r o -  

genated  ros in   makes  the  r e s u l t i n g   p r i n t i n g   capable  of  f ine r   r e s o l u t i o n  

than  p r e v i o u s l y   o b t a i n e d ,   and  also  has  the  a d d i t i o n a l   advantage  of  b e i n g  

more  r e a d i l y   c o r r e c t a b l e .   Fur thermore,   the  g lyce ro l   e s t e r   of  h y d r o g e n a t e d  

rosin   has  less   tendancy  to  adhere  to  the  e l e c t r i c a l l y   conduct ive   s u b s t r a t e  

and,  t h e r e f o r e ,   t r a n s f e r s   e a s i e r   than  p r e v i o u s l y   known  t r a n s f e r   l a y e r s .  



When  g l y c e r o l   e s t e r   of  hydrogenated   ros in   is  used  in  the  t r a n s f e r  

l a y e r ,   the  r e s u l t i n g   p r i n t i n g   s t i c k s   to  the  paper  so  t h a t   i t   does  n o t  

smear.  The  p r i n t i n g ,   however,  may  be  removed  by  l i f t - o f f   or  a b r a s i o n ,  

i . e .   rubbing ,   methods  more  r e a d i l y   than  p r e v i o u s l y   o b t a i n e d   p r i n t i n g .  

This  t o t a l l y   unexpec ted   advantage  makes  c o r r e c t i o n   of  the  p r i n t e d   p r o d u c t  

much  e a s i e r   than  was  p r e v i o u s l y   the  c a s e .  

As  is  well   known  in  the  a r t ,   a  r ibbon  for  t h e r m o e l e c t r i c   t r a n s f e r  

p r i n t i n g   compr ises   an  e l e c t r i c a l l y   conduc t ive   s u b s t r a t e .   This  c o n v e n i e n t l y  

may  be  a  l a y e r   of  p o l y c a r b o n a t e   which  has  been  made  e l e c t r i c a l l y   c o n -  

duc t ive   by  the  i n c l u s i o n   of  small  p a r t i c l e s   of  carbon.   This  p o l y c a r b o n a t e -  

carbon  may,  when  d e s i r e d ,   be  coated  with  a  layer   of  aluminium  which  i s  

from  about  1,000  to  about  1,500  A°  u n i t s   t h i c k .   The  t r a n s f e r   l ayer   i s  

p laced   on  top  of  t h i s   conduct ive   s u b s t r a t e .   The  t r a n s f e r   l aye r   c o m p r i s e s  

one  or  more  co loured   m a t e r i a l s .   The  co lou r ing   m a t e r i a l s   most  o f t e n  

employed  are  carbon  black  and  va r ious   dyes,  which  may  be  used  alone  o r  

in  combina t ion   with  each  o ther .   In  gene ra l ,   i t   is  d e s i r a b l e   tha t   t h e  

r a t i o   by  weight   of  co loured   m a t e r i a l   to  g l y c e r o l   e s t e r   of  h y d r o g e n a t e d  

ros in   be  from  app rox ima te ly   2%  to  approx ima te ly   50%,  p r e f e r a b l y   a b o u t  

10%. 

The  t r a n s f e r   l ayer   is  most  c o n v e n i e n t l y   a p p l i e d   to  the  c o n d u c t i v e  

s u b s t r a t e   from  s o l u t i o n ,   for  example,  by  means  of  a  meniscus  c o a t e r .   I t  

has  been  found  t ha t   the  coa t ing   p r o p e r t i e s   of  g l y c e r o l   e s t e r   of  h y d r o -  

genated  r o s in   are  improved  when  the re   is  added  to  the  c o a t i n g   m i x t u r e  

some  e thy l   c e l l u l o s e .   Ethyl  c e l l u l o s e   is  u s u a l l y   added  in  an  amount 

from  about  5%  to  about  10%  by  weight  of  g l y c e r o l   e s t e r   of  h y d r o g e n a t e d  

r o s i n .  

EXAMPLE  1 

A  s u b s t r a t e   was  p repared   of  70%  by  weight  of  p o l y c a r b o n a t e   r e s i n  

and  30%  c o n d u c t i v e   carbon  d i s p e r s e d   t h e r e i n .   This  l aye r   was  m e t a l l i z e d  



with  approx imate ly   1200  A°  un i t s   of  aluminium.  A  s o l u t i o n   was  p r e p a r e d  

of  20  grams  of  STAYBELITE  e s t e r   5,  1.8  grams  carbon  black  and  0.1  grams 
of  methyl  v i o l e t   in  80  grams  of  i s o p r o p y l   alcohol.' (STAYBELITE  e s t e r   5, 

is  the  t rademark  of  Hercu les ,   Inc.  for  t h e i r   brand  of  g l y c e r o l   e s t e r   o f  

p a r t i a l l y   hydrogenated  wood  r o s i n ) .   It  is  a  pa le ,   medium-hard,  t he rmo-  

p l a s t i c   res in   with  r e s i s t a n c e   to  o x i d a t i o n   and  d i s c o l o u r a t i o n .   It  has  a 

low  odour  and  a  low  acid  number.)  The  above  s o l u t i o n ,   with  the  c a rbon  

in  suspens ion ,   was  app l i ed   to  the  a luminized   layer   by  means  of  a  men i scus  

c o a t e r .   The  ink  l aye r ,   a f t e r   d ry ing ,   was  de termined  to  be  12  m i c r o n s  

t h i c k .   The  r e s i s t i v e   r ibbon  was  used  in  w r i t i n g   in  an  e l e c t r o t h e r m i c  

p r i n t i n g   appa ra tus .   At  a  c u r r e n t   l e v e l - o f   55-60  mi l l i amps ,   e x c e l l e n t  

q u a l i t y   images  were  ob ta ined ;   d e n s i t y   and  image  sharpness   were  a  v e r y  

high  o rder .   Fur thermore ,   even  though  the  r e s u l t i n g   p r i n t i n g   was  smear  

f r e e ,   i t   was  p o s s i b l e   to  remove  i t   by  l i f t - o f f   and  by  ab ras ion   methods .  

EXAMPLE  2 

Another  r e s i s t i v e   r ibbon  f i lm  was  prepared   by  coa t ing   an  ink  t r a n s f e r  

l a y e r   of  the  fo l lowing  f o r m u l a t i o n   on  a  m e t a l l i z e d   p o l y c a r b o n a t e - c a r b o n  

r e s i s t i v e   l a y e r :  

1.60  grams  Regal  330  carbon  (Cabot  Corp) 

1.15  grams  e thyl   c e l l u l o s e   (20Cps) 

0.09  grams  methyl  v i o l e t  

40.0  grams  i s o p r o p y l   a l c o h o l .  

The  above  was  placed  in  an  8  oz.  b o t t l e   with  200  grams  of  s t ee l   b a l l s  

and  was  mixed  on  a  pa in t   shaker  for  45  m i n u t e s .  

The  mixture  was  allowed  to  cool  and  17.25  grams  of  S t a y b e l i t e   e s t e r  

5  with  40  grams  of  i s o p r o p y l   a lcohol   was  added.  The  mixture  was  a g a i n  

p laced   on  a  pa in t   shaker  for  an  a d d i t i o n a l   45  m i n u t e s .  



After   coo l ing ,   the  mixture  was  app l i ed   on  a  m e t a l l i z e d   r e s i s t i v e  

l a y e r   by  means  of  a  meniscus  coa te r   so  t ha t   the  f i n a l   dry  t h i c k n e s s   was 

app rox ima te ly   2-4  microns  t h i c k .  

The  r e s u l t a n t   r e s i s t i v e   r ibbon  was  used  to  p r i n t   high  q u a l i t y  

images  with  good  r e l e a s e   p r o p e r t i e s ,   i . e . ,   the  r ibbon  did  not  s t i c k   t o  

the  paper  upon  t r a n s f e r   of  the  i n k .  

.  The  ink  must  be  e a s i l y   r e l e a s e d   from  the  r ibbon  to  the  paper  d u r i n g  

the  p r i n t i n g   step  or  the  ink  wi l l   act   as  a  "glue"  between  the  paper  and  

r ibbon ,   p r e v e n t i n g   s e p a r a t i o n   of  the  r ibbon  from  the  paper.   The  i n k  

l aye r   with  S t a y b e l i t e   e s t e r   5  as  a  t h e r m o p l a s t i c   r e s in   is  e a s i l y   r e l e a s e d  

from  the  m e t a l l i z e d   r e s i s t i v e   l aye r .   The  images  were  of  good  r e s o l u t i o n .  

EXAMPLE  3 

In  another   example,  a  r ibbon  was  made  as  in  Example  2,  except   0 . 8 6  

grams  e thyl   c e l l u l o s e   was  used  i n s t e a d   of  1.15  grams.  The  p r i n t   was 

formed  at  480  x  480  PEL  (P i c tu re   E lemen t s ) .   In  both  cases  the  images  

were  non-smear  with  p r i n t   d e n s i t i e s   of  about  1.0  o p t i c a l   d e n s i t y   when 

p r i n t e d   with  a  v o l t a g e   of  about  12  v o l t s   and  a  c u r r e n t   of  about  50 

m i l l i a m p s .  



'1 .   A  r ibbon  for  non-impact   p r i n t i n g   c h a r a c t e r i s e d   in  tha t   t h e  

r ibbon  inc ludes   an  e l e c t r i c a l l y   conduct ive   s u b s t r a t e   and  a  t r a n s f e r  

l ayer   compris ing  co lou r ing   m a t e r i a l   and  g lyce ro l   e s t e r   of  h y d r o g e n a t e d  

r o s i n .  

2.  A  r ibbon  as  claimed  in  Claim  1,  in  which  the  t r a n s f e r   l a y e r  

also  comprises  e thyl   c e l l u l o s e .  

3.  A  r ibbon  as  claimed  in  Claim  2,  in  which  the  g l y c e r o l   e s t e r   o f  

hydrogena ted   ros in   and  the  e thyl   c e l l u l o s e   are  p re sen t   in  a  weight  r a t i o  

of  from  about  5%  to  about  10%. 

4.  A  r ibbon  as  claimed  in  any one  of  Claims  1  to  3,  in  which  t h e  

t r a n s f e r   layer   is  about  3  mils  t h i c k .  

5.  A  r ibbon  as  claimed  in  any one  of  the  preceding   Claims,  i n  

which  the  co lou r ing   m a t e r i a l   to  g l y c e r o l   e s t e r   of  hydrogenated   r o s i n  

e s t e r   weight  r a t i o   is  from  about  2%  to  about  50%. 
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