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(54)  a  ribbon  for  non-impact  printing. 
The  present  invention  relates  to  a  ribbon  for  non-impact 

printing.  The  ribbon  comprises  a  resistive  layer  containing  a 
sublimable  dye  and  a  conductive  layer  of  aluminium  having  a 
thickness  of  from  200A  to  8000Å. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  r ibbon  for  n o n - i m p a c t  p r i n t i n g .  

P r i n t i n g   is  accompl ished   with  such  r ibbons   by  t r a n s f e r r i n g   ink  from 

the  r ibbon  to  paper  by  means  of  l o c a l i z e d   hea t i ng   of  the  r i b b o n .  

The  h e a t i n g   is  ob ta ined   by  c o n t a c t i n g   the  r ibbon  with  point   e l e c t r o d e s  

and  a  broad  area  con tac t   e l e c t r o d e .   The  high  c u r r e n t   dens i t y   in  t h e  

ne ighbourhood   of  the  poin t   e l e c t r o d e s   during  an  app l i ed   vo l tage   p u l s e  

produces   i n t e n s e   loca l   hea t ing   which  causes  t r a n s f e r   of  dye from  t h e  

r ibbon  to  a  paper  in  con tac t   with  the  r i b b o n .  

R e s i s t i v e   r ibbon  p r i n t i n g   per  se  is  well  known  in  the  p r i o r  

a r t .   See,  for  example,  U.S.  Pa tent   3 ,744,611.   This  pa t en t   i s  

t y p i c a l   of  the  c u r r e n t   s t a t e   of  the  a r t   and  i t   t eaches   a  r e s i s t i v e  

r ibbon  c o n t a i n i n g   three   l aye r s :   (1)  a  r e s i s t i v e   l aye r ,   (2)  a  c o n d u c t i v e  

l a y e r ,   and  (3)  a  heat  t r a n s f e r r a b l e   ink  l a y e r .  

U.  S.  P a t e n t s   3,978,247  and  4 ,088,442  show  o p e r a t i o n s   i n v o l v i n g  

the  t r a n s f e r   of  dye  by  sub l ima t ion .   U.  S.  Pa ten t   4 ,032,691  d e a l s  

with  a  r e c o r d i n g   m a t e r i a l   and  shows  s u b l i m a t i o n   of  a  heat  s e n s i t i v e  

l aye r   exposed  to  r a d i a t i o n .   None  of  these  p a t e n t s ,   however,  is  i n  

any  way  concerned  with  r e s i s t i v e   r ibbon  p r i n t i n g .  

According  to  the  i nven t ion   there   is  p rovided  a  r e s i s t i v e   r i b b o n  

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  ribbon  inc ludes   a 

r e s i s t i v e   s u b s t r a t e   con t a in ing   a  sub l imable   dye  and  an  e l e c t r i c a l l y  
• 

conduc t ive   l ayer   of  aluminium  having  a  t h i c k n e s s   of  from  200A  t o  
0 

8000A. 

The  p r e s e n t   i nven t ion   provides   a  r e s i s t i v e   r ibbon  for  non-  

impact  p r i n t i n g   c o n t a i n i n g   only  two  l aye r s   i n s t e a d   of  the  c o n v e n t i o n a l  

th ree   l a y e r s .   These  l ayers   are  the  r e s i s t i v e   s u b s t r a t e   layer   i n  

which  the  sub l imable   dye  is  i n c o r p o r a t e d   and  the  e l e c t r i c a l l y  



conduc t ive   layer   of  aluminium.  The  p r e sen t   i n v e n t i o n   thus  r e s u l t s  

in  a  g r e a t l y   s i m p l i f i e d   r ibbon  capable   of  being  manufac tu red   more 

r e a d i l y   than  has  been  the  case  in  the  p a s t .  

The  t h i c k n e s s   of  the  aluminium  conduct ive   l aye r   is  a  c r i t i c a l  

f e a t u r e   of  the  p r e s e n t   i n v e n t i o n .   In  order  to  p rov ide   proper   e l e c t r i c  
0 

c o n d u c t i v i t y ,   the  aluminium  l ayer   should  be  at  l e a s t   200A  t h i c k .   On 

the  o the r   hand,  i f   the  aluminium  is  too  th ick ,   the  sub l imab le   dye 

cannot   pass  through  i t .   The aluminium  layer   t h e r e f o r e   should  be  no 
0  0 

t h i c k e r   than  8000A.  The  optimum  t h i c k n e s s   is  about  400A.  It  was  an 

unexpected   f ind ing   of  the  p r e s e n t   i n v e n t i o n   t ha t   the  s u b l i m a b l e  d y e  

could  s u c c e s s f u l l y   pass  through  an  aluminium  l a y e r   t h i s  t h i c k .  

The  p r e s e n t   i n v e n t i o n   is  capable   of  being  u s e d  w i t h   any  known 

r e s i s t i v e   s u b s t r a t e .   U.S.  Pa ten t   4 ,103,066  d e s c r i b e s   such  a  s u b s t r a t e  

made  of  p o l y c a r b o n a t e   r e s i n   c o n t a i n i n g   e l e c t r i c a l l y   c o n d u c t i v e  

carbon  p a r t i c l e s .   Such  a  s u b s t r a t e   has  g i v e n  v e r y   s a t i s f a c t o r y  

r e s u l t s   with  the  p r e s e n t   i n v e n t i o n .   S u b s t r a t e s   made  of  p o l y e s t e r  

r e s i n   c o n t a i n i n g   carbon  p a r t i c l e s   may  also  be  used  in  r ibbons   embodying 

the  p r e s e n t   i nven t ion   s u c h  s u b s t r a t e s   may  also  i nc lude   in  a d d i t i o n  

to  p o l y c a r b o n a t e   r e s i n   and  carbon  b lack,   a  block  copolymer  of  b i s p h e n o l  

A  c a r b o n a t e   and  dimethyl   s i l o x a n e .  

Any  sub l imable   dye  of  choice  may  be  used  with  the  p r e s e n t  

i n v e n t i o n .   A  p r e f e r r e d   example  is  c r y s t a l   v i o l e t .  O t h e r   u s e f u l  

dyes  i nc lude ,   for  example  Subla  P r i n t   Black  (L.B.  H o l l i d a y ,   L t d . ) ,  

Sudan  Blue,  and  Alcian  Blue.  In  gene ra l ,   the  r e s i s t i v e   l ayer   s h o u l d  

be  from  about  5  to  25  microns  t h i c k ,  a n d   the  sub l imab le   d y e  s h o u l d  

be  from  about  30%  to  about 40%  by  w e i g h t .  



Example  I  

A  r e s i s t i v e  r i b b o n   was  fo rmula ted   as  fo l lows :   8.25  grams  o f  

p o l y c a r b o n a t e ,   3.5  grams  of  e l e c t r i c a l l y   conduc t ive   carbon  black  and 

4.0  grams  of  c r y s t a l   v i o l e t   was  d i s p e r s e d   in  156  grams  of  d i c h l o r o -  

methane.   The  d i s p e r s i o n   was  formed  into  a  coa t i ng   having  a  f i n a l  

t h i c k n e s s   of  17  microns.   I t   was  then  coated  by  vacuum  d e p o s i t i o n  

with  a  layer   of  aluminium  having  a  t h i c k n e s s   of  200A.  The  r ibbon  i s  

then  mounted  on  a  p r i n t   robot  a g a i n s t   paper  with  a  p r i n t   head  c o n s i s t -  

ing  of  t ungs ten   e l e c t r o d e s   engaged  a g a i n s t   the  backs ide .   Very  good 

q u a l i t y   p r i n t   was  ob ta ined   at  10  inches  per  second  using  a  c u r r e n t  

of  50  mi l l i amps .   The  p r i n t   had  a  v i o l e t   c o l o u r .  

Example  I I  

A  r e s i s t i v e   layer   as  de sc r i bed   above  was  coated  and  a  layer   o f  
• 

aluminium  was  vacuum  depos i t ed   to  a  t h i c k n e s s   of  5000A.  P r in t   was 

o b t a i n e d   in  the  manner  de sc r i bed   i n  E x a m p l e  I .   The  p r i n t   was  v i o l e t  

in  c o l o u r .  

E x a m p l e  I I I  

A  r e s i s t i v e   layer   was  p repared   in  the  manner  d e s c r i b e d   i n  

Example  I  except  the  c r y s t a l   v i o l e t   was  r ep l aced   with  Subla  P r i n t  

Black  (L.B.  Hol l iday,   L td . ) .   The  l ayer   was . coa t ed   with  a  vacuum 

d e p o s i t i o n   of  aluminium,  200A  t h i c k .   P r i n t   was  ob ta ined   in  the  same 

manner  as  Example  I.  P r in t   was  black  in  c o l o u r .  



1.  A  r e s i s t i v e   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   i n  

t h a t   the  r ibbon  i nc ludes   a  r e s i s t i v e   s u b s t r a t e   c o n t a i n i n g   a  s u b l i m a b l e  

dye  and  an  e l e c t r i c a l l y   conduc t ive   l ayer   of  aluminium  having  a  t h i c k n e s s  

of  from  200A  to  8000A. 

2.  A  r ibbon  as  claimed  in  Claim  1,  in  which  the  t h i c k n e s s   o f  

the  aluminium  is  about  400A. 

3.  A  r ibbon  as  claimed  in  Claim  1  or  2,  in  which  the  r e -  

s i s t i v e   l aye r   comprises  a  r e s i n   and  conduct ive   c a r b o n .  

4.  A  r ibbon  as  claimed  in  any one  of  Claims  1  to  3,  in  wh ich  

the  sub l imable   dye  is  c r y s t a l   v i o l e t .  

5.  A  ribbon  as  claimed  in  any one  of  Claims  1  to  3,  in  which  

the  sub l imable   dye  is  Subla  P r i n t   B l a c k .  
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