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  Processes  for  thermal  transfer  printing  are  disclosed 
which  comprise  electroerosion  printing  to  produce  an  im- 
age  bearing  element  and  exposing  the  imaged  element  to 
irradiation  so  as  to  permit  transfer  of  thermographic  ink 

from  an  associated  ink  layer  or  ink-containing  element  onto 
an  ink  receiving  substrate  thus  producing  copies  of  the 
image  carried  by  the  image  bearing  element.  Also,  des- 
cribed  are  products  for  use  in  such  processes. 

The  process  is  illustrated  in  the  Figure  in  which  a  layer 
(2)  comprises  transparent  polyethylene  terephthalate,  the 
layer  (3,  4)  comprises  aluminium  foil  (3)  and  pattern  aper- 
tures  (4),  the  layer  (6)  comprises  an  ink  layer  and  layer  (7) 
comprises  a  sheet  of  paper.  Infra  red  radiation  (8)  passes 
through  layer  (2)  to  be  reflected  by  foil  (3)  and  transmitted 
by  apertures  (4).  The  ink  aligned  with  apertures  (4)  is  heated 
and  thermally  transferred  to  the  paper  (7). 



The  i n v e n t i o n   r e l a t e s   to  thermal   t r a n s f e r   p r i n t i n g   p r o c e s s e s   u t i l i z i n g  

e l e c t r o e r o s i o n   p r i n t i n g   and  m a t e r i a l s   for  use  in  such  p r o c e s s e s .  

E l e c t r o e r o s i o n   p r i n t i n g   is  a  t e c h n i q u e   for  p roduc ing   mark ings ,   such  a s ,  

l e t t e r s ,   numbers,  symbols,   p a t t e r n s ,   such  as,  c i r c u i t   p a t t e r n s ,   or  o t h e r  

l e g i b l e   or  coded  i n d i c i a   on  r e c o r d i n g   m a t e r i a l   in  r esponse   to  an  

e l e c t r i c   s i g n a l   which  removes  or  erodes   m a t e r i a l   from  the  s u r f a c e   of  t h e  

r e c o r d i n g   m a t e r i a l   as  the  r e s u l t   of  spark  i n i t i a t i o n   or  a r c i n g .  

The  s u r f a c e   which  is  eroded  or  removed  to  p rov ide   such  i n d i c i a   on  t h e  

r e c o r d i n g   m a t e r i a l   is  u s u a l l y   a  t h in   f i lm  of  conduc t i ve   m a t e r i a l   wh ich  

is  v a p o u r i z e d   in  r esponse   to  l o c a l i z e d   h e a t i n g   a s s o c i a t e d   with  a r c i n g  

which  is  i n i t i a t e d   by  app ly ing   an  e l e c t r i c   c u r r e n t   to  an  e l e c t r o d e   i n  

c o n t a c t   with  the  su r f ace   of  a  r e c o r d i n g   m a t e r i a l   compr i s ing   the  t h i n  

conduc t ive   f i lm  on  a  non-  conduc t ive   backing  or  suppor t .   In  the  p r e s e n t  

s t a t e   of  the  t e c h n o l o g y ,   the  t h in   conduc t ive   f i lm  is  u s u a l l y   a  t h in   f i l m  

of  v a p o r i z a b l e   meta l ,   such  as,  aluminium.  E l e c t r o e r o s i o n   m a t e r i a l s   and 

p r o c e s s e s   are  u s e f u l   to  produce  d i r e c t l y ,   human  r e a d a b l e   i m a g e s ,  

photomasks ,   e tc .   S u b s t r a t e s   of  paper  and  v a r i o u s   polymers  have  b e e n  

employed  with  t h i c k n e s s e s   on  the  order   of  2  to  5  mil;  as  the  e r o d i b l e  

conduc t ive   l ayer   metal   f i lms ,   such  as,  vapor  d e p o s i t e d   aluminium  f i l m s  
0  0 

of  a  t h i c k n e s s   on  the  order   of  400  A  to  10,000  A  have  been  u t i l i z e d .  

For  d e t a i l s   on  m a t e r i a l s   h e r e t o f o r e   used  in  e l e c t r o e r o s i o n   p r i n t i n g ,   s e e  

U.S.  Pa t en t   Nos.  4 , 0 8 2 , 9 0 2 ,   and  4 , 0 8 6 , 8 5 3 .  

While  the  imaged  e l e c t r o e r o s i o n   m a t e r i a l s   produced  by  e l e c t r o e r o s i o n  

p r i n t i n g   are  u s e f u l   in  t h e m s e l v e s  a n d   are  capable   of  p r o v i d i n g   mach ine  

or  human  r eadab l e   g r a p h i c s ,   i t   is  d e s i r a b l e   to  expand  the  u t i l i t y   o f  

such  imaged  shee t s   to  pe rmi t   t h e i r   use  in  g e n e r a t i n g   c o p i e s ,   e . g . ,  

copies   of  improved  e s t h e t i c   appearance   or  r e a d a b i l i t y   or  copies   on  p a p e r  

of  h igher   q u a l i t y   than  is  normal ly   used  in  e l e c t r o e r o s i o n   p r i n t i n g ;   and 

i t   is  also  d e s i r a b l e   to  expand  the  use  of  m a t e r i a l s   imaged  by  

e l e c t r o e r o s i o n   into  o ther   a r e a s ,   such  as,  the  p r i n t i n g   of  m u l t i c o l o r  



i n d i c i a   on  an  image  r e c e i v i n g   s h e e t ,   and  to  pe rmi t   the  use  of  a  tape  o r  
r ibbon   form  of  the  e l e c t r o e r o s i o n   m a t e r i a l   in  a  t y p e w r i t e r - l i k e   d e v i c e ,  

as  wel l   as  in  o the r   r e l a t e d   a p p l i c a t i o n s .  

I t   is  an  o b j e c t   of  the  i n v e n t i o n   to  f u l f i l l   t h i s   d t s i d e r a r t u m .  

In  acco rdance   with  the  p r e s e n t   i n v e n t i o n ,   i t   has  been  found  t h a t   g r a p h i c  

r e p r o d u c t i o n s   or  copies   of  an  e l e c t r o e r o s i o n   imaged  o r i g i n a l   can  b e  

produced   by  a  unique  c o a c t i o n   of  e l e c t r o e r o s i o n   and  t h e r m o g r a p h i c  

p r o c e s s i n g .   In  p a r t i c u l a r   by  us ing   an  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l  

having  a  suppor t   which  is  capable   of  t r a n s m i t t i n g   r a d i a n t   e n e r g y ,  

e s p e c i a l l y   l i g h t   r i c h   in  i n f r a r e d   energy ,   and  a s s o c i a t i n g   with  t h e  

imaged  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   an  e lement   c o n t a i n i n g   r a d i a t i o n  

r e s p o n s i v e   ink,   i t   has  been  found  t h a t   images  r eco rded   on  t h e  

e l e c t r o e r o s i o n   m a t e r i a l   may  be  copied  onto  a  v a r i e t y   of  image  r e c e i v i n g  

s u b s t r a t e s .  

The  i n v e n t i o n   p r o v i d e s   a  method  of  p roduc ing   an  o r i g i n a l   p a t t e r n ,  

compr i s ing   us ing   an  e l e c t r o - e r o s i o n   p roce s s   to  form  an  image  of  t h e  

o r i g i n a l   p a t t e r n   in  the  e r o s i o n   l aye r   of  a  shee t   of  e l e c t r o - e r o s i o n  

medium  having  a  c a r r i e r   l aye r   capable   of  t r a n s m i t t i n g   heat   r a d i a t i o n   and  

an  e r o s i o n   l a y e r   capable   of  r e f l e c t i n g   the  heat   r a d i a t i o n ;   j u x t a p o s i n g   a  

heat   t r a n s f e r a b l e   ink  l a y e r   next   to  the  p r o c e s s e d   shee t   ania  su r f ace   on 

which  the  o r i g i n a l   p a t t e r n   is  to  be  r ep roduced   next  to  the  ink  l a y e r ;  

and  d i r e c t i n g   heat   r a d i a t i o n   at  the  ink  l aye r   th rough  the  p r o c e s s e d  

shee t   so  as  to  cause  heat   t r a n s f e r   of  ink  to  the  s u r f a c e   at  l o c a t i o n s  

de t e rmined   by  the  image  p a t t e r n .  

The  i n v e n t i o n   w i l l   now  be  more  p a r t i c u l a r l y   d e s c r i b e d   with  r e f e r e n c e   t o  

the  accompanying  d rawings ,   in  w h i c h : -  

F igure   1  of  the  drawing  is  a  c r o s s - s e c t i o n a l   view  of  a  b a s i c  

e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   used  in  the  p roce s s   of  the  i n v e n t i o n .  

F igure   2  is  a  c r o s s - s e c t i o n a l   view  of  the  ba s i c   e l e c t r o e r o s i o n   m a t e r i a l  

of  F igure   1  a f t e r   i m a g i n g .  



Figure  3  is  a  c r o s s - s e c t i o n a l   view  of  the  imaged  bas i c   e l e c t r o e r o s i o n  

m a t e r i a l   of  Figure   2  a f t e r   the  a p p l i c a t i o n   of  an  ink  l aye r   over  t h e  

upper  or  imaged  s u r f a c e   t h e r e o f .  

F igure   4  is  a  c r o s s - s e c t i o n a l   view  of  the  imaged  e l e c t r o e r o s i o n  

r e c o r d i n g   m a t e r i a l   of  Figure   2  having  o v e r l a i d   on  the  imaged  s u r f a c e  

t h e r e o f   an  i n k - c o n t a i n i n g   e l e m e n t .  

Figure   5  is  a  c r o s s - s e c t i o n a l   view  of  the  m a t e r i a l   of  F i g u r e   3 shown  i n  

c o n t a c t   with  a  copy  shee t   or  image  r e c e i v i n g   shee t   or  s u b s t r a t e .  

Figure   6  is  a  c r o s s - s e c t i o n a l   view  of  the  m a t e r i a l   of  F igure   4  shown  i n  

c o n t a c t   with  a  copy  shee t   or  image  r e c e i v i n g   shee t   or  s u b s t r a t e .  

Figure   7  is  a  c r o s s - s e c t i o n a l   view  of  a  copy  shee t   or  image  r e c e i v i n g  

sheet   or  s u b s t r a t e   showing  imaged  areas   which  may  be  produced  by 

p r o c e s s i n g   the  a s sembl i ed   of  F igures   5,  6  and  8 .  

F igure   8  is  a  c r o s s - s e c t i o n a l   view  of  an  imaged  e l e c t r o e r o s i o n   m a t e r i a l  

shown  in  a s s o c i a t i o n   with  an  i n k - c o n t a i n i n g   e lement   r e p r e s e n t i n g   an  

a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n .  

The  p r e s e n t   i n v e n t i o n   is  concerned   with  p r i n t i n g   p r o c e s s e s   which  r e l y  

upon  a  unique  c o a c t i o n   of  e l e c t r o e r o s i o n   p r i n t i n g   and  thermal   t r a n s f e r  

p r i n t i n g .  

Accord ing   to  the  i n v e n t i o n ,   p r i n t i n g   may  be  c a r r i e d   out  on  any  s u i t a b l e  

copy  shee t   or  r e c e i v i n g   shee t   or  o the r   i m a g e - r e c e i v i n g   s u b s t r a t e   by  

p r o v i d i n g   an  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   which  comprises   a  r a d i a n t  

energy  t r a n s m i t t i n g   suppor t   and  a  l aye r   of  r a d i a n t   energy  r e f l e c t i n g ,  

conduc t ive   m a t e r i a l   on  the  suppor t .   The  conduc t ive   m a t e r i a l   must  b e  

capable   of  being  removed  by  e v a p o r a t i o n   dur ing   e l e c t r o e r o s i o n   r e c o r d i n g .  

In  the  most  usual   s i t u a t i o n   the  r a d i a n t   energy  r e f l e c t i n g ,   c o n d u c t i v e  

m a t e r i a l   is  a  th in   l aye r   of  aluminium  d e p o s i t e d   by  s p u t t e r i n g   or  vacuum 

e v a p o r a t i o n .   The  fo rego ing   e l e c t r o e r o s i o n   m a t e r i a l   is  then  s u b j e c t e d   t o  



e l e c t r o e r o s i o n   imaging.   This  p roduces   a reas   where  the  r a d i a n t   e n e r g y  
r e f l e c t i v e ,   c o n d u c t i v e   m a t e r i a l   is  removed,  and  r a d i a n t   e n e r g y  
t r a n s m i s s i v e   pathways  are  opened  th rough  the  r a d i a n t   energy  t r a n s m i s s i v e  

s u p p o r t .   Before   or  a f t e r   e l e c t r o e r o s i o n   imaging,   the  e l e c t r o e r o s i o n  

r e c o r d i n g   m a t e r i a l   is  o v e r l a i d   on  or  c o n t a c t e d   with  an  i n k - c o n t a i n i n g  

l aye r   or  e l emen t .   Where  the  term  ink  is  used  in  t h i s   d e s c r i p t i o n   any  

t h e r m o g r a p h i c a l l y   t r a n s f e r a b l e   imaging  medium  is  c o n t e m p l a t e d ,   i n c l u d i n g  

v a r i - c o l o r e d   media,   c o l o u r l e s s   media,  e tc .   The  ink  i n c o r p o r a t e d   in  t h i s  

l a y e r   or  e lement   is  n o n - t r a n s f e r a b l e   at  normal  ambient   c o n d i t i o n s   a s  

are  e n c o u n t e r e d   dur ing   s t o r a g e ,   hand l i ng   and  the  l i k e .   However,  the  i n k  

is  s e l e c t e d   so  t h a t ,   upon  exposure   to  r a d i a n t   ene rgy ,   i t   becomes  

f lowab le   and  t r a n s f e r a b l e   onto  a  copy  shee t   or  image  r e c e i v i n g   shee t   o r  

s u b s t r a t e   which  is  p l aced   in  c o n t a c t   with  the  ink  whi le   i t   is  in  t h e  

t r a n s f e r a b l e   s t a t e .   Next,  whi le   in  c o n t a c t   with  a  copy  shee t   or  image 

r e c e i v i n g   shee t   or  s u b s t r a t e ,   the  assembly  is  exposed  to  r a d i a n t   e n e r g y ,  

u s u a l l y   l i g h t   which  is  r i ch   in  i n f r a r e d   energy.   Upon  i r r a d i a t i o n   a n d  

t h e r m o g r a p h i c   t r a n s f e r   of  ink  from  i r r a d i a t e d   a reas   of  the  ink  l aye r   o r  

e lement   to  the  copy  shee t   or  image  r e c e i v i n g   shee t   or  s u b s t r a t e ,   an  

image  is  p roduced  on  the  image  r e c e i v i n g   s u b s t r a t e   which  c o r r e s p o n d s   t o  

the  e l e c t r o e r o s i o n   r e co rded   image .  

According  to  t h i s   i n v e n t i o n ,   e x c e l l e n t   copies   may  be  made  f rom 

e l e c t r o e r o s i o n   r e co rded   e lements   onto  p l a i n   paper ,   thus  improving  t h e  

q u a l i t y   of  the  o r i g i n a l ,   t he reby   upgrad ing   e s t h e t i c a l l y   the  q u a l i t y   o f  

the  g r a p h i c s   from  t h a t   which  is  produced  when  us ing  economica l ,   b u t  

e s t h e t i c a l l y   u n a t t r a c t i v e ,   e l e c t r o e r o s i o n   paper .   The  i n v e n t i o n   may  a l s o  

be  employed  to  produce  m u l t i c o l o r e d   f o i l s   of  p l a s t i c ,   aluminium,  e t c . ,  

and  may  also  be  used  in  an  e l e c t r o e r o s i o n   t y p e w r i t e r - l i k e   device   t o  

produce  imaged  s u b s t r a t e s .  

In  the  p r o c e s s   and  m a t e r i a l s   of  t h i s   i n v e n t i o n   any  suppor t   m a t e r i a l   may 

be  u t i l i z e d   in  the  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   p rov ided   t h a t   i t   i s  

s u f f i c i e n t l y   t r a n s m i s s i v e   with  r e s p e c t   to  r a d i a n t   energy ,   such  as,  l i g h t  

r i c h   in  i n f r a r e d ;   t hus ,   upon  i r r a d i a t i o n   from  one  s ide  of  such  a  s u p p o r t  

s u f f i c i e n t   energy  is  t r a n s f e r r e d   to  the  o the r   s ide  so  t h a t   a  r a d i a t i o n  



r e s p o n s i v e   or  s e n s i t i v e   ink  may  be  changed  from  a  n o n - t r a n s f e r a b l e   to  a  

t r a n s f e r a b l e   c o n d i t i o n .   For  the  e l e c t r o e r o d i b l e   l aye r   a p p l i e d   t o  t h e  

suppor t   any  s u i t a b l e   m a t e r i a l   may  be  u t i l i z e d   p rov ided   t h a t   i t   i s  

s u f f i c i e n t l y   conduc t ive   and  e r o d i b l e   under  e l e c t r o e r o s i o n   p r i n t i n g  

c o n d i t i o n s   to  al low  for  the  n e c e s s a r y   imaging  of  the  e l e c t r o e r o s i o n  

m a t e r i a l   and  p rov ided   t h a t   i t   is  also  s u b s t a n t i a l l y   impermeable  to  and  

r e f l e c t i v e   of  the  r a d i a n t   energy  used  in  the  p r o c e s s ,   e . g . ,   i n f r a r e d  

r a d i a t i o n .  

As  the  suppor t   m a t e r i a l   a  p o l y e s t e r   is  p r e f e r r e d .   For  example  a  2  m i l  

t h i ck   f i lm  of  p o l y e s t e r   (MYLAR,  E.I .   du  Pont  de  Nemours  and  Company).  

The  p r e f e r a b l e   e l e c t r o e r o d i b l e   l ayer   is  an  aluminium  fi lm  which  may  b e  

app l i ed   by  c o n v e n t i o n a l   t e c h n i q u e s   such  as  s p u t t e r i n g   or  vacuum  e v a p o r a -  
• 

t i on .   An  aluminium  f i lm  t h i c k n e s s   of  from  about  400-500  A  i s  

s a t i s f a c t o r y .  

A  c r o s s - s e c t i o n   of  the  bas ic   e l e c t r o e r o s i o n   m a t e r i a l   is  i l l u s t r a t e d   i n  

Figure   1  of  the  drawing  wherein  the  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   1 

is  shown  to  comprise  a  r a d i a n t   energy  t r a n s m i t t i n g   suppor t   2  which  may 

be  t r a n s p a r e n t   p o l y e s t e r   or  the  l ike   and  a  th in   f i lm  of  e l e c t r o e r o d i b l e  

m a t e r i a l   3  such  as  a  f i lm  of  aluminium  m e t a l .  

As  w i l l   be  seen  with  r e f e r e n c e   to  F igure   2  of  the  drawing  t h e  

e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   of  F igure   1  may  then  s u b j e c t e d   t o  

e l e c t r o e r o s i o n   p r i n t i n g   to  e v a p o r a t e   p o r t i o n s   of  the  e l e c t r o e r o d i b l e  

l aye r   3,  and  to  expose  image-wise   in  a reas   4  the  u n d e r l y i n g   suppor t   2.  

P rocesses   for  c a r r y i n g   out  e l e c t r o e r o s i o n   r e c o r d i n g   are  known  and 

comprise  c o n t a c t i n g   the  e l e c t r o e r o d i b l e   su r f ace   with  one  or  more  w r i t i n g  

s t y l u s ( i )   and  app ly ing   a  v o l t a g e   of  from  30  to  60  v o l t s   to  e v a p o r a t e   t h e  

e r o d i b l e   l ayer   in  those  areas   where  imaging  is  d e s i r e d .  

Next,  the  imaged  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l ,   as  i l l u s t r a t e d   i n  

Figure   2,  is  coa ted   with  a  r a d i a n t   energy  r e s p o n s i v e ,   t he rmograph i c   i n k  

5.  A l t e r n a t i v e l y ,   as  shown  in  F igure   4,  the  e l e c t r o e r o s i o n   imaged  



m a t e r i a l   of  F igure   2  may  be  o v e r l a i d   with  a  d i s c r e t e   e lement   6  w h i c h  

c o n t a i n s   a  r a d i a n t   energy  r e s p o n s i v e   t h e r m o g r a p h i c   i n k .  

Next,  as  i l l u s t r a t e d   in  F igure   5,  the  inked  m a t e r i a l   of  F igure   3  i s  

o v e r l a i d   with  a  copy  shee t   or  i m a g e - r e c e i v i n g   shee t   or  s u b s t r a t e   7 .  

When  t h i s   assembly  is  exposed  to  r a d i a n t   energy ,   such  as,   l i g h t   which  i s  

r i c h   in  i n f r a r e d   r a d i a t i o n ,   as  i n d i c a t e d   by  the  arrows  8,  the  energy  i s  

s e l e c t i v e l y   t r a n s m i t t e d   to  ink  l a y e r   5  in  the  imaged  a reas   4,  but  i s  

r e f l e c t e d   in  the  non-  imaged  a reas   3.  As  a  r e s u l t   the  ink  in  l aye r   5  i n  

the  r e g i o n s   above  imaged  a reas   4  becomes  f lowable   and  t r a n s f e r a b l e   t o  

the  r e c e i v i n g   shee t   7.  The  r e c e i v i n g   shee t   7  may  t h e r e a f t e r   b e  

s e p a r a t e d   to  p r o v i d e   a  d i s c r e t e   copy  as  shown  in  F igure   7  composed  o f  

the  r e c e i v i n g   shee t   7  and  t r a n s f e r r e d   ink  images  9.  The  image 

t r a n s f e r r e d   to  the  r e c e i v i n g   shee t   is  e q u i v a l e n t   to  the  image  seen  b y  

v iewing  the  e l e c t r o e r o s i o n   r e c o r d i n g   f i lm  from  the  d i r e c t i o n   of  t h e  

expos ing   source  of  r a d i a n t   energy ,   e . g . ,   an  i n f r a r e d   s o u r c e .  

S i m i l a r l y ,   as  i l l u s t r a t e d   in  F igure   6,  where  a  d i s c r e t e   i n k - c o n t a i n i n g  

e lement   6  is  o v e r l a i d   on  the  imaged  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   a s  

shown  in  F igure   4,  and  a  copy  shee t   or  image-  r e c e i v i n g   shee t   7  i s  

o v e r l a i d   on  the  i n k - c o n t a i n i n g   e lement   6,  exposure   of  the  assembly  t o  

r a d i a n t   energy  as  i n d i c a t e d   by  arrows  8  w i l l   g e n e r a t e   a  copy  by  

t h e r m o g r a p h i c   ink  t r a n s f e r ,   the  copy  being  as  i l l u s t r a t e d   in  F igure   7 .  

In  the  two  types   of  t h e r m o g r a p h i c / e l e c t r o e r o s i o n   p r i n t i n g   p r o c e s s e s   and 

m a t e r i a l s   i l l u s t r a t e d   in  F igu re s   3-7,  the  i n k - c o n t a i n i n g   l a y e r   o r  

e lement   is  shown  to  have  been  p l aced   on  the  s ide  of  the  e l e c t r o e r o d i b l e  

l a y e r   3  which  u s u a l l y   is  a  t h in   f i lm  of  aluminium.  It  is  b e l i e v e d   t h a t  

h i g h e r   r e s o l u t i o n   should  be  a t t a i n a b l e   i f   the  i n k - c o n t a i n i n g   l aye r   o r  

e lement   is  thus  a p p l i e d   to  a l u m i n i z e d   s ide .   However,  the  i n v e n t i o n   may 

a lso   be  p r a c t i c e d   in  a  number  of  embodiments  wherein  the  i n k - c o n t a i n i n g  

l a y e r   or  e lement   is  l o c a t e d   on  the  s ide  of  suppor t   2  away  from  t h e  

e l e c t r o e r o d i b l e   (aluminium)  l a y e r .   Such  an  embodiment  is  i l l u s t r a t e d   i n  

F igure   8  of  the  drawing  which  shows  an  assembly  composed  of  a n  

e l e c t r o e r o s i o n   m a t e r i a l   1  compr i s ing   a  t r a n s p a r e n t   suppor t   2  and  an  



e l e c t r o e r o d i b l e   l aye r   3  which  has  been  imaged  in  a reas   4.  An 

i n k - c o n t a i n i n g   e lement   10  is  i n t e r p o s e d   between  suppor t   2  and  copy  s h e e t  

or  image  r e c e i v i n g   shee t   or  s u b s t r a t e   7.  Upon  exposure   to  r a d i a t i o n   a s  

i n d i c a t e d   by  arrows  8,  r a d i a n t   energy  r e s p o n s i v e   ink  ( t h e r m o g r a p h i c a l l y  

t r a n s f e r a b l e   ink)  in  e lement   or  l ayer   10  is  r endered   f lowable   o r  

t r a n s f e r a b l e   and  an  image  is  t r a n s f e r r e d   to  r e c e i v i n g   shee t   7  to  p r o d u c e  

a  copy  as  shown  in  F igure   7 .  

In  a d d i t i o n   to  making  high  q u a l i t y   copies   of  e l e c t r o e r o s i o n   imaged 

o r i g i n a l s ,   the  f o r e g o i n g   i n v e n t i o n s   could  be  u t i l i z e d   in  s e v e r a l   o t h e r  

p r a c t i c a l   a p p l i c a t i o n s ,   for  example,  as  noted  above,  the  i n v e n t i o n s   may 
be  used  in  the  p r o d u c t i o n   of  m u l t i c o l o r e d   f o i l s .   Using  i n t e r m e d i a t e  

shee t s   impregna ted   with  inks  of  d i f f e r e n t   c o l o u r s ,   co lo red   f o i l s   can  b e  

g e n e r a t e d .   If  d i f f e r e n t   e l e c t r o e r o d e d   pr imary  shee t s   are  used,   each  one  

in  c o n j u n c t i o n   with  an  i n t e r m e d i a t e   sheet   c o n t a i n i n g   a  d i f f e r e n t l y  

co lo red   ink  but  with  the  same  r e c e i v i n g   shee t ,   for  example  a  t r a n s p a r e n t  

p o l y e t h y l e n e   t e r e p h t h a l a t e   f o i l ,   a  s e r i e s   of  co lo red   images  may  be  

a p p l i e d   to  the  f o i l .   The  p r i n c i p l e s   of  the  i n v e n t i o n   may  also  b e  

a p p l i e d   to  p rov ide   a  t y p e w r i t e r - l i k e   system  wherein  an  e l e c t r o e r o s i o n  

r e c o r d i n g   m a t e r i a l   and  ink  element  assembly  in  tape  or  r ibbon  form  a r e  

s e q u e n t i a l l y   passed   through  an  e l e c t r o e r o s i o n   w r i t i n g   s t a t i o n   and  to  a  

p r i n t i n g   s t a t i o n ,   i . e . ,   a  s t a t i o n   at  which  the  e l e c t r o e r o s i o n   imaged 

m a t e r i a l   is  exposed  to  r a d i a n t   energy  t he reby   t r a n s f e r r i n g   c h a r a c t e r s   o r  

o the r   images  to  a  r e c e i v i n g   sheet   which  is  in  c o n t a c t   with  t h e  

i n k - c o n t a i n i n g   e l e m e n t .  

The  i n v e n t i o n   has  been  d e s c r i b e d   above  and  i l l u s t r a t e d   in  the  d r a w i n g s  

in  terms  of  the  b a s i c ,   f u n c t i o n a l   e lements   ( l a y e r s ,   s h e e t s ,   s u b s t r a t e s ,  

e t c . )   for  c a r r y i n g   out  the  i n v e n t i o n s .   Other  e l emen t s ,   e . g . ,  
i n t e r m e d i a t e   l a y e r s ,   shee t s   or  the  l ike   could  also  be  i n c o r p o r a t e d   i n  

the  p r o c e s s e s   and  p r o d u c t s   of  the  i n v e n t i o n s   w i thou t   d e p a r t i n g   from  t h e  

s p i r i t   of  our  i n v e n t i o n .   For  i n s t a n c e   in  the  f o l l owing   example,  a  t h i n  

hard  t r a n s p a r e n t   l ayer   is  i n c o r p o r a t e d   between  the  p o l y e s t e r   suppor t   and 

the  e l e c t r o e r o d i b l e   aluminium  l ayer   to  improve  the  q u a l i t y   of  t h e  



e l e c t r o e r o s i o n   imaging  s t ep .   This  l a y e r ,   however,   does  not  i n t e r f e r e  

with  or  a l t e r   the  e s s e n t i a l   f u n c t i o n i n g   of  the  d e s c r i b e d   i n v e n t i o n s .  

EXAMPLE 

A  shee t   of  t r a n s p a r e n t   p o l y e t h y l e n e   t e r e p h t h a l a t e   p rov ided   with  a  t h i n  

hard  i n t e r m e d i a t e   l a y e r   was  coa ted   with  an  aluminium  f i lm  to  form  a  

b a s i c   e l e c t r o e r o s i o n   r e c o r d i n g   shee t .   The  shee t   was  then  w r i t t e n   upon  

by  e l e c t r o e r o s i o n   r e c o r d i n g   a c c o r d i n g   to  s t a n d a r d   p r a c t i c e .   Next,  t h e  

imaged  shee t   of  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   was  c o n t a c t e d   with  t h e  

uninked  face  of  a  PET  t y p e w r i t e r   r ibbon .   This  assembly  was  then  p l a c e d  

in  c o n t a c t   with  a  shee t   of  p l a i n   white   bond  paper .   The  r e s u l t i n g  

assembly  was  then  i n s e r t e d   in to   a  s t a n d a r d   p r o j e c t i o n   t r a n s p a r e n c y  

machine  and  exposed  to  i n t e n s e   i n f r a r e d   l i g h t .   Good  t h e r m o g r a p h i c  

p r i n t i n g   t r a n s f e r   was  ach ieved   and  a  l e g i b l e   copy  of  the  e l e c t r o e r o s i o n  

image  was  o b t a i n e d   on  the  bond  p a p e r .  

Var ious   o the r   copy  s h e e t s ,   r e c e i v i n g   s h e e t s ,   or  o the r   types  o f  

i n k - r e c e i v i n g   s u b s t r a t e s   could  be  s u b s t i t u t e d   for  the  bond  paper   in  t h e  

f o r e g o i n g   example  or  in  the  o the r   embodiments  of  the  i n v e n t i o n s  

d e s c r i b e d   a b o v e .  

Only  the  embodiment  of  the  i n v e n t i o n   set   f o r t h   in  the  above  example  h a s  

been  c a r r i e d   out ,   but  the  o the r   d e s c r i b e d   embodiments  are  b e l i e v e d   to  b e  

se t   f o r t h   with  s u f f i c i e n t   p a r t i c u l a r i t y   so  t h a t   those  of  o r d i n a r y   s k i l l  

in  the  a r t   w i l l   be  r e a d i l y   enab led   to  p r a c t i c e   these   i n v e n t i o n s .  

While  the  i n v e n t i o n   has  been  d e s c r i b e d   in  c o n n e c t i o n   with  c e r t a i n  

p r e f e r r e d   embodiments ,   o the r   a d a p t a t i o n s   and  embodiments  of  t h e  

i n v e n t i o n   may  be  made  by  those   of  s k i l l   in  the  a r t   w i thou t   d e p a r t i n g  

from  the  s p i r i t   of  the  i n v e n t i o n   or  the  scope  of  the  f o l l owing   c l a i m s .  



1.  A  method  of  p roduc ing   an  o r i g i n a l   p a t t e r n ,   compr i s ing   us ing  an  

e l e c t r o - e r o s i o n   p roce s s   to  form  an  image  of  the  o r i g i n a l   p a t t e r n   in  t h e  

e r o s i o n   l aye r   of  a  shee t   of  e l e c t r o - e r o s i o n   medium  having  a  c a r r i e r  

l aye r   capable   of  t r a n s m i t t i n g   heat   r a d i a t i o n   and  an  e r o s i o n   l a y e r  

capable   of  r e f l e c t i n g   the  heat   r a d i a t i o n ;   j u x t a p o s i n g   a  h e a t  

t r a n s f e r a b l e   ink  l aye r   next  to  the  p r o c e s s e d   shee t   arJa   su r f ace   on  w h i c h  

the  o r i g i n a l   p a t t e r n   is  to  be  r ep roduced   next  to  the  ink  l ayer ;   and 

d i r e c t i n g   heat   r a d i a t i o n   at  the  ink  l aye r   through  the  p r o c e s s e d   sheet   so  

as  to  cause  heat   t r a n s f e r   of  ink  to  the  su r f ace   at  l o c a t i o n s   d e t e r m i n e d  

by  the  image  p a t t e r n .  

2.  A  p rocess   for  p r i n t i n g   c o m p r i s i n g  

a)  forming  an  assembly  o f  

i)  a  sheet   of  e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l   compr i s ing   a 

r a d i a n t   energy  t r a n s m i s s i v e   suppor t   and,  on  sa id   s u p p o r t ,   a  l a y e r  

of  conduc t ive   m a t e r i a l   which  is  s u b s t a n t i a l l y   impermeable  to  and 

r e f l e c t i v e   of  r a d i a n t   energy  used  in  the  p r o c e s s ,   said  c o n d u c t i v e  

m a t e r i a l   being  capable   of  being  removed  dur ing  e l e c t r o e r o s i o n  

r e c o r d i n g ,   said  shee t   of  e l e c t r o e r o s i o n   r e c o r d i n g   having  b e e n  

s u b j e c t e d   to  e l e c t r o e r o s i o n   p r i n t i n g   s e l e c t i v e l y   to  remove  p o r t i o n s  

of  said  conduc t ive   m a t e r i a l   thus  forming  imaged  a reas   in  s a i d  

e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l ,   which  imaged  areas   p rov ide   l i g h t  

t r a n s m i s s i v e   paths   through  said  t r a n s p a r e n t   s u p p o r t ,  

i i )   an  i n k - c o n t a i n i n g   l ayer   or  element  in  an  o v e r l a y i n g   o r  

u n d e r l a y i n g   r e l a t i o n s h i p   to  said  imaged  e l e c t r o e r o s i o n   r e c o r d i n g  

m a t e r i a l ,   said  ink  being  s u b s t a n t i a l l y   non-  t r a n s f e r a b l e   at  no rma l  

ambient  c o n d i t i o n s ,   but  being  r e s p o n s i v e   to  r a d i a n t   energy  so  t h a t  

sa id   ink,  upon  exposure  to  r a d i a n t   energy,   becomes  f lowable   and  i s  

capable   of  being  t r a n s f e r r e d   to  an  i n k - r e c e i v i n g   member,  and  



i i i )   an  i n k - r e c e i v i n g   s u b s t r a t e   in  c o n t a c t   with  sa id   i n k - c o n t a i n i n g  

l aye r   or  e l emen t ,   and  

b)  expos ing   sa id   assembly  to  r a d i a n t   energy ,   sa id   energy  b e i n g  

d i r e c t e d   onto  sa id   assembly  from  the  s ide  of  the  assembly  o p p o s i t e  

to  the  s ide  on  which  sa id   ink  r e c e i v i n g   s u b s t r a t e   is  l o c a t e d ,   t o  

cause  sa id   ink  to  become  f lowable   s e l e c t i v e l y   in  a reas   o v e r l a y i n g  

sa id   imaged  a r e a s ,   and  caus ing   sa id   ink  to  be  t r a n s f e r r e d   to  s a i d  

ink  r e c e i v i n g   s u b s t r a t e   p roduc ing   ink  images  c o r r e s p o n d i n g   to  t h e  

imaged  a reas   of  sa id   e l e c t r o e r o s i o n   r e c o r d i n g   m a t e r i a l .  

3.  A  method  as  c la imed  in  c la im  2,  where in   said  suppor t   comprises   a  

r a d i a n t   energy  t r a n s m i s s i v e   p o l y m e r .  

4.  A  method  as  c la imed  in  c la im  2  or  3  wherein   sa id   l aye r   o f  

c o n d u c t i v e   m a t e r i a l   comprises   a  t h in   f i lm  of  e l e c t r o e r o d i b l e  

a l u m i n i u m .  

5.  A  method  as  c la imed  in  claim  2,  3  or  4  wherein   sa id   r a d i a n t   e n e r g y  

compr ises   i n f r a r e d   r a d i a n t   e n e r g y .  
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