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@  Printing  plate  for  raised  printing  and  method  of  making  the  same. 
  A  printing  plate  formed  by  transferring  a  toned  electro- 
statically  formed  image  to  a  thin  coating  (10')  of  one  reactive 
component  of  a  two-part  thermosetting  epoxy  resin  system 
bonded  to  a  sheet  metal  substrate  (12).  The  toner  includes 
the  second  reactive  component  of  said  epoxy  system.  The 
coating  can  include  a  heat  softenable  material  and  also  can 

include  the  hardener  reactive  component  while  the  toner  can 
be  formed  of  the  second  or  epoxy  component  either  with  or 
without  a  small  amount  of  hardener.  Heat  (32)  after  transfer 
can  be  employed  to  complete  polymerization  of  the  two 
components. 



The  f i e l d   of  the   i n v e n t i o n   c o m p r i s e s   p r i n t i n g  

p l a t e s   p r i m a r i l y   f o r   o f f s e t   type  p r i n t i n g   and  p r o v i d e s   two  

component   e l e c t r o s t a t i c   methods   of  f o rming   such  a  p r i n t i n g  

p l a t e   and  the  p r i n t i n g   p l a t e   r e s u l t i n g   t h e r e f r o m .  

One  of  the   w e l l - k n o w n   type  of  p r i n t i n g   p l a t e s  

a v a i l a b l e   to  the  a r t   is  c h a r a c t e r i z e d   by  f o r m a t i o n   of  a 

r a i s e d   r e l i e f   image  on  a  s u b s t r a t e ,   u s u a l l y   fo rmed   of  m e t a l ,  

the   ink  r o l l e r s   t o u c h i n g   only   the  r a i s e d   a r e a s   w i th   t h e  

inked   image  be ing   t r a n s f e r r e d   to  the  pape r   or  s i m i l a r  

p r i n t i n g   media .   These   p r i n t i n g   methods   a re   w i d e l y   used  f o r  

p r i n t i n g   of  r e a d i n g   m a t t e r   such  as  p r i c e   l i s t s ,   d i r e c t o r i e s ,  

t i m e t a b l e s ,   l e t t e r h e a d s . ,  a n n o u n c e m e n t s ,   b o o k s ,   n e w s p a p e r s ,  

m a g a z i n e s ,   p a c k a g i n g ,   e t c .   A d v a n t a g e s   of  t h e s e   p r i n t i n g   p l a t e s  

i n c l u d e   the   c a p a b i l i t y   r e a d i l y   to  e f f e c t   c h a n g e s ,   d i r e c t  

p r i n t i n g   from  r a i s e d   or  "embossed"   s u r f a c e s ,   speed   o f  

o p e r a t i o n   and  a  r e s u l t a n t   c r i s p ,   s h a r p   p r i n t e d   i m a g e .  

O f f s e t   l i t h o g r a p h y   has  a c h i e v e d   r a p i d   a n d  

e x p a n d i n g   a c c e p t a n c e   in  the   p r i n t i n g   a r t s   and  g e n e r a l l y   u s e s  

a  p l a n o g r a p h i c . m e t h o d   w h e r e i n   the  image  a r e a s   and  t h e  

n o n p r i n t i n g   a r e a s   a re   e s s e n t i a l l y   on  the  same  p l a n e   of  t h e  

s u r f a c e   of  s u b s t r a t e   ( p r i m a r i l y   m e t a l ) ,   the   d e f i n i t i o n  

t h e r e b e t w e e n   b e i n g   e f f e c t e d   c h e m i c a l l y .   P r i n t i n g   i s  

e f f e c t e d   from  a  p l a n a r   s u r f a c e   which  is  n e i t h e r   r a i s e d   o r  

d e p r e s s e d .   The  l i t h o g r a p h i c   p r o c e s s   d i f f e r s   p r i m a r i l y   f r o m  

the  o t h e r   p r o c e s s e s   in  t h a t   i t   is  ba sed   on  the   p r i n c i p l e  

t h a t   g r e a s e   and  w a t e r   do  not  mix  and  t h a t   the   ink  is  o f f s e t  

f i r s t   from  the  p l a t e   to  a  r u b b e r   b l a n k e t   and  t hen   from  t h e  

b l a n k e t   to  a  p r i n t   r e c e i v i n g   medium,  g e n e r a l l y   p a p e r .   The 



image   a r e a s   a re   o l e o p h i l i c   in  n a t u r e   whi le   the   n o n p r i n t i n g  

a r e a s   a re   h y d r o p h i l i c   ( h a v i n g   an  a f f i n i t y   fo r   w a t e r )  .   I n  

t h e   p r i n t i n g   p r o c e s s ,   t he   p r i n t i n g   p l a t e   s u r f a c e   i s   b a t h e d  

in   w a t e r   which   w e t s   t h e   h y d r o p h i l i c   p a r t s   of  t h e   s u r f a c e  

b u t   i s   r e p e l l e d   by  t h e   o l e o p h o b i c   p a r t s .   When  t h e   o i l y   i n k  

i s   a p p l i e d   to  t h e   p l a t e  b y   an  ink  r o l l e r   or  t h e   l i k e   w h i c h  

e n g a g e s   o v e r   t h e   e n t i r e   s u r f a c e  o f   t he   p l a t e ,   such   ink   i s  

p i c k e d   up  and  a d h e r e d   to   t he   o l e o p h i l i c   p a r t s   wh ich   have   a n  

a f f i n i t y   f o r   such   i n k   bu t   t h e   ink  i s   r e p e l l e d   by  t h e   h y d r o p h i l i c  

p a r t s   wh ich   c a r r y   t h e  w a t e r   so  t h a t   no  ink  i s   d e p o s i t e d   o n  

t h e   l a t t e r   p a r t s .  

As  w i l l   become  a p p a r e n t   w i th   t he   d e t a i l e d  

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

t h e   i n v e n t i o n   n o r m a l l y   w i l l   c o m p r i s e   t o n e r   t h a t   i s   a d h e r e d  

t o   t h e   s u r f a c e   of  t h e   p l a t e .   I t   i s   f e a s i b l e   t o   m a k e  

r e v e r s e   i m a g e s ,   h o w e v e r ,   in  wh ich   c a se   t he   image  w i l l  

c o m p r i s e   t h e   p a r t s   wh ich   c a r r y   no  t o n e r .   In  t h e   c o u r s e   o f  

t h i s   d e s c r i p t i o n ,   t h e   t o n e d   p a r t s   w i l l   be  r e f e r r e d   to   a s  

o l e o p h i l i c   or  p r i n t i n g   p a r t s   ( a r e a s )   wh i l e   t h e  u n t o n e d   p a r t s  

o r   i n c r e m e n t s   w i l l   be  r e f e r r e d   to   as  o l e o p h o b i c   or  n o n p r i n t i n g  

p a r t s   ( a r e a s )   r a t h e r   t h a n   r e f e r r i n g   to   them  r e s p e c t i v e l y  

as   imaged   and  n o n i m a g e d .  

The  b a s i c   t e c h n i q u e   of.  l i t h o g r a p h i c   p r i n t i n g  

i s   to   c a u s e   i nk   to   a d h e r e   to  a r e a s   o f  a   s u r f a c e   which   i s  

r e c e p t i v e   to   t h e   ink  w h i l e   t h e   r e m a i n d e r   of  t h e   s u r f a c e  

i s   b a t h e d   in  w a t e r   and  does  n o t   a c c e p t   ink  and  has   b e e n  

known  f o r   o v e r   a  h u n d r e d   y e a r s .   Today  i t   is   p r a c t i c e d  

on  h i g h   s p e e d   p r i n t i n g   p r e s s e s ,   but   t he   t e c h n i q u e   i s  

b a s i c a l l y   t h e   s a m e  -   t h e   t r e a t e d   s u r f a c e   is  b a t h e d   in  w a t e r  

as  an  ink  r o l l e r   is   a p p l i e d   t h e r e t o .  



In  modern   l i t h o g r a p h y   t h e   imag ing   i s   d o n e  

p h o t o g r a p h i c a l l y   upon  f l e x i b l e   m e t a l   s h e e t i n g   such   a s  

a l u m i n u m ,   s t a i n l e s s   s t e e l   and  t h e  l i k e   which  can  w i t h s t a n d  

c o n s i d e r a b l e   r o u g h   h a n d l i n g   and  w i l l   wear  w e l l   in  a  p r i n t i n g  

p r e s s .   The  s h e e t i n g  i s  m a d e   up  i n t o   r e c t a n g u l a r   p l a t e s  

p u n c h e d   w i t h   h o l e s   a n d / o r   s l o t s   on  t h e i r   ends   t o   e n a b l e  

s e c u r e m e n t   t o   t h e   p r i n t i n g   r o l l e r   or   r o l l e r s   of  a  p r i n t i n g  

p r e s s   and  a r e   f l e x i b l e  s u f f i c i e n t l y   to   be  a c c o m m o d a t e d   o n  

such  p r i n t i n g   r o l l e r .   P l a t e s   s u i t a b l e   f o r   s o - c a l l e d   f l a t  

b e d . p r i n t i n g   n e e d   n o t   be  v e r y   f l e x i b l e .  

T h e r e   i s   u n i v e r s a l   use  of  t h e s e   m e t a l  p r i n t i n g   p l a t e s  

in  l i t h o g r a p h y . a t   t h e   p r e s e n t  t i m e   n o t w i t h s t a n d i n g   t h e i r  

s h o r t c o m i n g s   w h i c h   a re   m a n y ,  b e c a u s e ,   u n t i l   t h e   a d v e n t   o f  

t he   i n v e n t i o n ,   t h e r e   h a s  b e e n   no  p r a c t i c a l   a l t e r n a t i v e .  

Th i s   i n v e n t i o n   s e e k s  t o   ove rcome   s h o r t c o m i n g s   and  p r o v i d e  

a  w h o l l y   new  t y p e   of  s h e e t   m e t a l  p r i n t i n g   p l a t e   p a r t i c u l a r l y  

f o r   o f f s e t  t y p e   p r i n t i n g   which  e f f e c t i v e l y   o p e n s  

a  c o m p l e t e l y   new  f i e l d   f o r   h i g h   q u a l i t y   and  e c o n o m i c a l  

p r i n t i n g .  

C o n v e n t i o n a l   p r i n t i n g   p l a t e s   b a s e d   upon  s u b s t r a t e s  

of  a l u m i n u m   mus t   be  imaged  p h o t o g r a p h i c a l l y .   They  a r e  

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

a p p l y i n g   an  u l t r a - v i o l e t   s e n s i t i v e   ( d i a z o )   c o a t i n g   t o   t h e  

a luminum  s u r f a c e   a f t e r   a  p r i o r   t r e a t m e n t ,   e x p o s i n g   t h e  

c o a t i n g   t h r o u g h   a  n e g a t i v e   by  means  of  UV  l i g h t ,   f i x i n g   t h e  

image  o n t o   t h e   p l a t e   by  means  of  c h e m i c a l   t r e a t m e n t ,  

d i s s o l v i n g   p a r t s   which  were  no t   e x p o s e d   to   t he   UV  l i g h t  

by  e t c h a n t s   to   remove  the   c o a t i n g   a t   t h e s e   p a r t s   down  t o  



t h e   a l u m i n u m   s u r f a c e .   The  e t c h e d   s u r f a c e   of  t h e   l i t h o g r a p h i c  

p l a t e s   r e a d i l y   l o s e   i t s   h y d r o p h i l i c   n a t u r e ,   h e n c e ,   i f  

t h e   p l a t e   i s   r emoved   from  the   p r e s s   and  s t o r e d   or  s h i p p e d  

i t   m u s t   be  p r o t e c t e d   by  t r e a t i n g   the  p l a t e   w i t h  g u m   a r a b i c  

and  v a r i o u s   o t h e r   m a t e r i a l s   to   p r e s e r v e   t he   d i f f e r e n t i a l  

h y d r o p h o b i c - h y d r o p h i l i c   c h a r a c t e r   of  t he   p l a t e   s u r f a c e .   T h e  

u n e x p o s e d   p l a t e   mus t   be  k e p t   in  d a r k n e s s   and  t h e   f i x i n g   o f  

t h e   i m a g e   m u s t  a l s o   be  c a r r i e d   out   in  d a r k n e s s   to   p r e v e n t  

c h e m i c a l   c h a n g e s   which   w i l l   r u i n   the   p l a t e   and  r e n d e r   i t  

i n c a p a b l e   of  b e i n g   u s e d   to  a c q u i r e   an  image  of  v a r y i n g  

d e n s i t y .   Many  c o r r o s i v e   'and  l i g h t - s e n s i t i v e   c h e m i c a l s  

a r e   r e q u i r e d   to   h a n d l e   t h e   p r o c e s s i n g   which   p l a c e s   s t r i n g e n t  

s p e c i f i c a t i o n s   on  t h e   a p p a r a t u s   needed   to   a c h i e v e  a  

l i t h o g r a p h i c   p l a t e .  

Some  of  t h e   most   e x p e n s i v e   p r o c e s s e s   to   w h i c h  

c o n v e n t i o n a l   a l uminum  p l a t e s   must   be  s u b j e c t e d ,  a s i d e  f r o m  

t h e i r   c h e m i c a l   t r e a t m e n t s   a re   b r u s h   g r a i n i n g   and  a n o d i z i n g .  

The  b r u s h   g r a i n i n g   i s   a  r o u g h e n i n g   of  t he   s u r f a c e   so  t h a t  

t h e   p h o t o s e n s i t i v e   c o a t i n g   a p p l i e d   to   t he   p l a t e   w i l l   a d h e r e .  

The  a n o d i z i n g   i s   to   e n s u r e   t h a t   the  a luminum  s u r f a c e   w i l l   b e  

h y d r o p h i l i c   a f t e r   t h e   p l a t e   has   been  made.  A n o d i z i n g  

p r e v e n t s   d e g r a d a t i o n   ( c o r r o s i o n   and  o x i d a t i o n )   of  the   a l u m i n u m  

s u r f a c e .  

When  t h e   c o n v e n t i o n a l   p r o c e s s   of  making   a  

p r i n t i n g   p l a t e   has   been   c o m p l e t e d ,   t h e   image  i s   c a r r i e d   on  

t h e   p l a t e   s u r f a c e   c h e m i c a l l y   and  i t   i s   b a r e l y   v i s i b l e  

to   t h e   n a k e d   eye .   A c c o r d i n g l y ,   in  o r d e r   to   i n s p e c t   t h e  

p l a t e   i n k   must   be  a p p l i e d   t o  i t   and  a  p r o o f   made.   The  

p l a t e   t h e n   must   be  c l e a n e d   i f   i t   i s   to   be  h a n d l e d   a g a i n  

as  f o r   e x a m p l e   in  s t o r i n g   or  s h i p p i n g .   I t   i s   v e r y   e x p e n s i v e  

and  t i m e   c o n s u m i n g   to   p r o o f   d i r e c t l y   upon  t h e   p r e s s .  



I f   t h e r e   a re   any  e r r o r s   in  the   p l a t e ,   t h e  

c o n v e n t i o n a l   p r i n t i n g   p l a t e   must   be  made  a l l   o v e r   a g a i n  

b e c a u s e   t h e   c h a n g e s   w r o u g h t   by  t he   i m a g i n g   p r o c e s s   a n d  

t h e   c h e m i c a l   p r o c e s s i n g   upon  t h e   UV  s e n s i t i v e   c o a t i n g   a r e  

i r r e v e r s i b l e .   I t   i s   n o t   p r a c t i c a l   to   a t t e m p t   to   r e m o v e  

t h e   p h o t o s e n s i t i v e   c o a t i n g   f rom  t h e   a luminum  s u r f a c e   a n d  

s t a r t   a l l   o v e r   a g a i n   b e c a u s e   t h e s e   a luminum  p l a t e s   a r e  

n o r m a l l y   s o l d   in  l i g h t p r o o f   p a c k a g e s   w i t h   t h e   p h o t o s e n s i t i v e  

m a t e r i a l   a l r e a d y   c o a t e d   t h e r e o n   and  i t   i s   n o t   common  f o r   a  

p r i n t e r   of  h i g h   q u a l i t y   g r a p h i c s   t o   have  t h e   e q u i p m e n t  

n e e d e d   to   a p p l y   the   p h o t o s e n s i t i v e   c o a t i n g .  

One  of  t h e  g r e a t e s t   of  s h o r t c o m i n g s   of   t h e  

c o n v e n t i o n a l   p l a t e ,   i . e . ,   one  made  u s i n g   p h o t o g r a p h i c .   t e c h n i q u e ,  
i s   t h a t   i t  . i s   s e n s i t i v e   t o   l i g h t   o f   a  ve ry   n a r r o w   p a r t  

of  t h e   s p e c t r u m .   R e g a r d l e s s   of  t h e   m a t e r i a l   w h i c h   i t   i s  

d e s i r e d   to   p r i n t ,   such  m a t e r i a l   must   be  c o n v e r t e d   i n t o   a  

p r o j e c t e d   u l t r a v i o l e t   image .   The  p r o d u c t i o n   of   c o l o r  

in  p h o t o l i t h o g r a p h i c   t e c h n i q u e   i s   most   d i f f i c u l t .   O b t a i n i n g  

the   n e e d e d   c o l o r   s e p a r a t i o n s   and  w o r k i n g   ou t   t h e   p r o c e s s  

so  t h a t   t h e   p r o j e c t e d   l i g h t   f o r   e ach   c o l o r   to   be  u l t r a v i o l e t  

i s   t i m e c o n s u m i n g ,   e x p e n s i v e   and  c o m p l i c a t e d .   The  r a n g e   i s  

n a r r o w   and  e x p o s u r e   r e q u i r e s   c r i t i c a l  p a r a m e t e r s   of   t i m e  

a n d   i n t e n s i t y   t o   p r e v e n t   o v e r e x p o s u r e   or   u n d e r e x p o s u r e .  

E l e c t r o s t a t i c   m e t h o d s   f o r   f o r m a t i o n   a n d  

t r a n s f e r   o f . i m a g e s   to   a  s u b s t r a t e   s u r f a c e   f o r   l a t e r   u s e  

as  p r i n t i n g   p l a t e s   g e n e r a l l y   a r e   known.   These   m e t h o d s   may 

i n v o l v e   f o r m a t i o n  o f   a  l a t e n t   c h a r g e   image  upon  a  c h a r g e d  

p h o t o c o n d u c t i v e   s u r f a c e   c a r r i e d   by  a  s u i t a b l e   s u b s t r a t e ,  

d e v e l o p i n g   t h e   e l e c t r o s t a t i c   l a t e n t   c h a r g e d   image   u s i n g  

p a r t i c u l a t e   t o n e r   and  f u s i n g   t h e   t o n e r   to   t he   p h o t o c o n d u c t i v e  

s u r f a c e .   C o n v e r s i o n   of  t he   n o n t o n e d   a r e a s   f rom  a  n o r m a l  



o l e o p h i l i c   p r o p e r t y   to  a  h y d r o p h i l i c   p r o p e r t y   is   e f f e c t e d  

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

member  as  the  " b a s e " .   Of  c o u r s e ,   t h e s e   members  a r e  

e x p e n s i v e .   P r e f e r a b l y ,   they   s h o u l d   be  used  m e r e l y   as  i m a g e  

c a r r i e r s   and  be  r e u s e a b l e   i f   p o s s i b l e .  

U.S.  P a t e n t   4 , 0 2 5 , 3 3 9   d i s c l o s e s   and  c l a i m s   a  

n o v e l   p h o t o c o n d u c t i v e   c o a t i n g  w h i c h   c o m p r i s e s   an  i n o r g a n i c ,  

m i c r o c r y s t a l l i n e   m a t e r i a l   t h a t   i s   p r o d u c e d   by  r . f .   s p u t t e r i n g ,  

t h e   c h a r a c t e r i s t i c s   of  which   a r e   s e t   f o r t h  i n   s a i d   p a t e n t ,  

r e f e r e n c e   b e i n g   made  t h e r e t o   f o r   d e t a i l s .  

A c c o r d i n g l y   the   i n v e n t i o n   p r o v i d e s   a n  

e l e c t r o p h o t o g r a p h i c   method  of  making   a  p r i n t i n g   p l a t e  

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

s u b s t r a t e ,  c o a t i n g   the   m e t a l   s h e e t   s u b s t r a t e   wi th   a  t h i n   l a y e r  

b o n d e d   t h e r e t o  a n d   i n c l u d i n g   one  r e a c t i v e  c o m p o n e n t   of  a  

t w o - c o m p o n e n t   t h e r m o s e t t i n g   epoxy  r e s i n   system  f o r m i n g   a  

r e c e p t o r ,   p r o v i d i n g   an  e l e c t r o p h o t o g r a p h i c   medium  h a v i n g   a  

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

and  r e t a i n i n g   the   same  s u f f i c i e n t   to  e n a b l e   t o n i n g ,   c h a r g i n g  

the   s u r f a c e   of  t h e   p h o t o c o n d u c t i v e   s u r f a c e   in  d a r k n e s s   a n d  

e x p o s i n g   same  to   a  l i g h t   p a t t e r n   f o r m i n g   a  l a t e n t   c h a r g e  

image  of  the   p a t t e r n   on  the   p h o t o c o n d u c t i v e   s u r f a c e ,   t o n i n g  

s a i d   l a t e n t   c h a r g e   image  w i th   a  t o n e r   which  i n c l u d e s   as  a  

p a r t   t h e r e o f   t h e   s e c o n d   r e a c t i v e   c o m p o n e n t   o f  s a i d   t w o  

c o m p o n e n t   t h e r m o s e t t i n g   epoxy  s y s t e m   to  form  a  t o n e r   i m a g e ,  

t r a n s f e r r i n g   s a i d   t o n e r   image  to  s a i d   r e c e p t o r ,   i n t e r a c t i n g  

s a i d   two  r e a c t i v e  c o m p o n e n t s   on ly   a t   t he   imaged  a r e a s   t o  

form  an  i n f u s i b l e   t h e r m o s e t   epoxy  p o l y m e r   to  d e f i n e   p r i n t i n g  

p a r t s   and  the   u n r e a c t e d   a r e a s   f o r m i n g   the   n o n p r i n t i n g   p a r t s  

and  t h e r e a f t e r   r emov ing   the   u n r e a c t e d   a r e a s .  



The  i n v e n t i o n   f u r t h e r   p r o v i d e s   a  p r i n t i n g   p l a t e  

r e s u l t i n g   from  the  p r a c t i c e   of  the   method  formed  of  a  m e t a l  

s h e e t   h a v i n g   r a i s e d   o l e o p h i l l i c   image  p r i n t i n g   a r e a s   b o n d e d  

to  t he   s u r f a c e   of  s a i d   m e t a l   s h e e t   s u r f a c e   and  n o n p r i n t i n g  

a r e a s   c h a r a c t e r i z e d   in  t h a t   s a i d . p r i n t i n g   a r e a s   c o m p r i s e   a  

t w o - c o m p o n e n t   epoxy  po lymer   t h a t  i s   p o l y m e r i z e d   in  s i t u .  

The  p r e f e r r e d   embod imen t s   of  t h i s   i n v e n t i o n   now 

w i l l   be  d e s c r i b e d ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e  

d r a w i n g s   a c c o m p a n y i n g   t h i s   s p e c i f i c a t i o n   in  w h i c h :  

FIGURE  1  i s   a  f r a g m e n t a r y   s e c t i o n a l   v iew  on  a  

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

to  t h e   i n v e n t i o n ;  

FIGURE  2  i s   a  f r a g m e n t a r y   s e c t i o n a l   v iew  on  a  

g r e a t l y   e n l a r g e d   s c a l e   t h r o u g h   the   c o a t e d   m e t a l   s u b s t r a t e  

emp loyed   as  t he   base   for   the  p r i n t i n g   p l a t e   a c c o r d i n g   t o  

the   i n v e n t i o n ,   a n d  

FIGURE.3  is  a  d i a g r a m m a t i c   view  g e n e r a l l y  

i l l u s t r a t i n g   the   p r o c e s s   of  p r o d u c i n g   the   p r i n t i n g   p l a t e   o f  

the   i n v e n t i o n .  

B r i e f l y ,   t h e r e  w i l l   be  d e s c r i b e d   the   f o r m a t i o n   o f  

a  t o n e r   image  r e c e p t o r  b y   c o a t i n g  o f  a   s h e e t   of  t h i n   m e t a l  

such   as  a l u m i n u n ,   s t e e l  o r   o t h e r   m e t a l   w i t h   a  g e n e r a l l y  

u n i f o r m ,   s o f t e n a b l e   t h i n   c o a t i n g   i n c l u d i n g   one  c o m p o n e n t  

of  a  t w o - c o m p o n e n t   t h e r m o s e t t i n g   epoxy  r e s i n   s y s t e m .   The  

p h o t c o n d u c t i v e   c o a t i n g   of  e l e c t r o p h o t o g r a p h i c   member  s u c h  

as  d e s c r i b e d   in  U.S.  P a t e n t   4 , 0 2 5 , 3 3 9 ,   i s   c h a r g e d ,   e x p o s e d  

to  a  l i g h t   image  of  the  s u b j e c t   m a t t e r   to  be  p r i n t e d   a n d  

t hen   t o n e d   to  r e n d e r   the   l a t e n t   c h a r g e   image  v i s i b l e .   The 

t o n e r   i n c l u d e s   the   o t h e r   componen t   of  s a i d   t w o - c o m p o n e n t  

epoxy  r e s i n   s y s t e m .  



The  t o n e r   p a r t i c l e s   are  a t t r a c t e d   to  t he   c h a r g e d  

s u r f a c e   a r e a s   and  a d h e r e   to  t h e s e   s u r f a c e s   b e c a u s e   of  t h e  

e l e c t r o s t a t i c   a t t r a c t i o n   be tween   the  c h a r g e d   a r e a s   and  t h e  

f i n e   t o n e r   p a r t i c l e s .   The  t o n e r   image  r e c e p t o r   is  h e a t e d   t o  

t a c k i f y   the  c o a t i n g   s u f f i c i e n t l y   to  hold   t he   image  d e f i n i n g  

t o n e r   p a r t i c l e s .   The  t e m p e r a t u r e   u s u a l l y   r e a c h e d   to  m a k e  

the   c o a t i n g   t a c k y   is  abou t   40°C.  The  r e c e p t o r   t hen   i s  

b r o u g h t   i n t o   e n g a g e m e n t   w i th   the   t o n e r   image  c a r r i e r   a n d  

l a m i n a t i n g   the   two,  the   t o n e r   image  t r a n s f e r r e d   to  the   c o a t i n g  

and  t h e r e a f t e r ,   same  are   s e p a r a t e d ,   the   t o n e r   image  b e i n g  

r e t a i n e d   on  the  s o f t e n e d   c o a t i n g .   L i t t l e ,   i f   any,   r e s i d u e   i s  

l e f t   on  the   p h o t o c o n d u c t i v e   c o a t i n g .   The  e l e c t r o p h o t o g r a p h i c  

member  may  b e - r e u s e d .   A f t e r   s e p a r a t i o n   of  image  r e c e p t o r ,  

f u r t h e r   h e a t i n g   is  e f f e c t e d ,   c a u s i n g   the  two  r e a c t i v e  

c o m p o n e n t s   to  i n t e r r e a c t   c o m p l e t i n g   the   f o r m a t i o n   of  t h e  

t h e r m o s e t t i n g   epoxy  po lymer   bu t   only  at  t h o s e   l o c a t i o n s  

whe re   bo th   componen t s   are   p r e s e n t .  

Only  the   imaged  or  p r i n t i n g   a r e a s   w i l l   have  b o t h  

r e a c t i v e   componen t s   of  s a i d   t h e r m o s e t t i n g   r e s i n / h a r d e n e r  

epoxy  s y s t e m ,   and  h e n c e ,   w h e n  f u r t h e r   h e a t e d ,   t h e  

p o l y m e r i z a t i o n   of  t h o s e . i m a g e   a r e a s   is  p e r m i t t e d   to  r e a c h  

c o m p l e t i o n .   The  r e m a i n i n g   non imaged   ( n o n p r i n t i n g )   p o r t i o n  

of  t h e   image  r e c e p t o r   u n a b l e   to  p o l y m e r i z e   due  to  t h e  

a b s e n c e   of  the   h a r d e n e r   and  r e s i n   c o m b i n a t i o n ,   is  r e m o v e d  

f r o m J t h e   image  r e c e p t o r   s u r f a c e ,   as  by  w a s h i n g ,   e t c .  

I t   i s  c o n t e m p l a t e d   t h a t   a  m a n u f a c t u r e r   c a n  

p r o d u c e   the   m e t a l   s u b s t r a t e   h a v i n g   the  c o a t i n g   b o n d e d  

t h e r e t o   i n c l u d i n g   the  one  component   ( the   h a r d e n e r )   of  t h e  

t w o - c o m p o n e n t   t h e r m o s e t t i n g   epoxy  r e s i n   s y s t e m .   T h e  

p u r c h a s e r   of  the  c o a t e d   s h e e t s   can  be  e i t h e r   the  p r i n t e r  



or  an  i n t e r m e d i a t e   p r o c e s s o r   who  makes  the  p r i n t i n g   p l a t e  

from  the  c o a t e d   s h e e t .   I t   a l so   is  c o n t e m p l a t e d   t h a t   t h e  

h a r d e n e r   c o m p o n e n t   can  be  a p p l i e d   to  the  m e t a l   s u b s t r a t e  

j u s t   p r i o r   to  b r i n g i n g   same  t o g e t h e r   wi th   the   t o n e r   i m a g e  

c a r r i e r ,   say  u s i n g   r e l a t i v e l y   s imp le   r o l l e r   c o a s t e r   a p p a r a t u s ,  

for   example .   A  p e e l a b l e   p r o t e c t i v e   s h e e t   can  be  p p l i e d   t o  

the  c o a t e d   m e t a l   s u b s t r a t e   and  removed  j u s t   p r i o r   t o  

e f f e c t i n g   the  t r a n s f e r   p r o c e s s .  

G e n e r a l l y ,   a f t e r   h e a t i n g ,   the  r a i s e d   p o l y m e r  

p roduced   at  the   imaged  a rea   is  o l e o p h i l i c   w i t h   t h e  

w i t h  t h e   n o n p r i n t i n g   p a r t s   c o m p r i s i n g   the  s u r f a c e   of  t h e  

me ta l   s u b s t r a t e ,   t he   u n r e a c t e d   c o a t i n g   be ing   r e m o v e d .  

R e f e r r i n g   to  the  d r a w i n g s ,   F i g u r e   1  i l l u s t r a t e s  

(in  c r o s s - s e c t i o n )   a  comp le t ed   p r i n t i n g   p l a t e   10  t h a t   i s  

based   upon  a  s u b s t r a t e   12  of  aluminum  s h e e t .   O t h e r   m a t e r i a l s  

such  as  t i n   p l a t e d   cold   r o l l e d   s t e e l   and  s t a i n l e s s   s t e e l   a l s o  

are   s u i t a b l e .   The  s u b s t r a t e   has  a  t h i c k n e s s   of  13  m i l s   a n d  

is  h a r d e n e d   by  w o r k i n g   and  is  d i m e n s i o n a l l y   s t a b l e .   T h e  

s h e e t s   can  be  e a s i l y   punched  or  s l o t t e d   a long   t h e i r   e d g e s  

so  t h a t   they  can  be  engaged  upon  p ins   or  o t h e r   p r o j e c t i o n s  

t h a t   may  be  c a r r i e d   by  a  p a i n t i n g   r o l l e r   of  a  p r i n t i n g   p r e s s .  

These  punches   or  s l o t s   w i l l   r e t a i n   t h e i r   i n t e g r i t y   e v e n  

though  the   a luminum  p l a t e   is  s u b j e c t e d   to  c o n s i d e r a b l e  

t e n s i o n .   P l a t e s   c a n  e v e n   be  clamped  to  r o l l e r s   w i t h o u t  

u s ing   h o l e s   or  s l o t s   or  in  the  case   of  s t e e l ,   h e l d   in  p l a t e  

m a g n e t i c a l l y .   P r e f e r a b l y ,   the  aluminum  s h e e t   is  a b o u t  

13  mi ls   t h i c k ,   the   imaged  or  p r i n t i n g   a r ea   c o m p r i s i n g   a  

t h e r m o s e t t i n g   epoxy  type   polymer .   One  componen t   h e r e   c a l l e d  

the  r e s i n   or  A  componen t   is  p a r t   of  the  t o n e r   employed  and  a 

second  component   c a l l e d   the  B  or  h a r d e n e r   componen t   i s  

employed  as  the  c o a t i n g   medium  (FIGURE  2),   g e n e r a l l y   w i t h  



a  m a t e r i a l   t h a t   can  be  s o f t e n e d   to  a  t a cky   s t a t e  a t  a n  

e l e v a t e d   t e m p e r a t u r e .  

The  B  componen t   p r e f e r a b l y   is  c o a t e d   as  a  t h i n  

l a y e r   c o a t i n g   16  or  f i l m   onto   t he   one  s u r f a c e   18  of  t h e  

a luminum  s h e e t i n g   s u b s t r a t e   f o r m i n g   a  bonded  c o a t i n g   2  to  5 

m i c r o n s   t h i c k   on  s a i d   s u r f a c e .   The  bonded  f i l m   c o a t i n g   i s  

g e n e r a l l y   u n i f o r m   and  n o n t a c k y   a t   room  t e m p e r a t u r e .   The  B 

c o m p o n e n t   can  c o m p r i s e  a   p o l y a m i d e   r e s i n   such  as  Ve r samid   115  

(VERSAMID  i s   a  t r a d e m a r k   of  G e n e r a l   M i l l s   C h e m i c a l s ,   I n c . ,  

M i n n e a p o l i s ,   Mn.) .   The  B  c o m p o n e n t ,   where   c o a t e d   on  t h e  

m e t a l   s u b s t r a t e   may  i n c l u d e   a  c a r r i e r   or  b i n d e r   r e s i n   i n  

which  t h e   h a r d e n e r   i s   d i s p e r s e d . .   C o a t i n g   is  p e r f o r m e d  

e m p l o y i n g   a c c e p t e d   c o n v e n t i o n a l   c o a t i n g   t e c h n i q u e   and  l i k e l y  

w i l l   be  a p p l i e d   j u s t   p r i o r   to  t he   t r a n s f e r   t h e r e t o   of  t h e  

t o n e r   image .   Is   i s   a l s o   f e a s i b l e   to  app ly   the  B  c o m p o n e n t  

to  t he   a luminum  s u b s t r a t e   by  c o a t i n g   u s i n g   a  s i m p l e   r o l l e r  

or  w i p e r   j u s t   p r i o r   to  u s e .  

The  A  o r  e p o x y   r e s i n   componen t   is   i n c l u d e d  

p r e f e r a b l y   as  a  componen t   of  t he   t o n e r   p a r t i c l e s   and  c a n  

c o m p r i s e   an  epoxy  r e s i n   c o m p o s i t i o n   such  as  Epon  10007,   EPON 

b e i n g   a  t r a d e m a r k   of  S h e l l   C h e m i c a l   C o r p . ,   H o u s t o n ,   T e x a s .  

An  example   of  a  s u i t a b l e   t w o - c o m p o n e n t  

t h e r m o s e t t i n g   epoxy  r e s i n   sy s t em  and  the  i n d i v i d u a l   p r o p e r t i e s  

of  each  a r e   s e t   f o r t h   b e l o w .  

An  e l e c t r o p h o t o g r a p h i c   member  20  c a r r i e s   a  

p h o t o c o n d u c t i v e   c o a t i n g   22  b o n d e d   t h e r e t o .   The  p h o t o c o n d u c t i v e  

c o a t i n g   has   c h a r g e   a c c e p t a n c e   and  r e t e n t i o n   c h a r a c t e r i s t i c s  



t h a t   change   wi th   t h i c k n e s s   as  e x p l a i n e d   in   some  d e t a i l   in  t h e  

s a i d   U.S.  P a t e n t   No.  4 , 0 2 5 . , 3 3 9 .   The  v o l t a g e   a c h i e v e d   d u r i n g  

c h a r g e   and   r e m a i n i n g   a f t e r   i m a g i n g   i s   p r o p o r t i o n a l   to   t h e  

t h i c k n e s s   of   t he   c o a t i n g   and  s h o u l d   be  c h o s e n   on  t h e   b a s i s   o f  

t h e   t y p e   of  t o n e r   which  i s   to   be  u sed .   S i n c e   t h e   v o l t a g e s  

wh ich   a r e   i n v o l v e d   a re   s u b s t a n t i a l l y   l o w e r   t h a n   t h o s e   ' o f  

p h o t o c o n d u c t i v e   m a t e r i a l s   such  as  s e l e n i u m   and  z i n c   o x i d e ,  

t o n e r s   w h i c h   g i v e  g o o d   r e s u l t s   at  l ower   v o l t a g e s   a r e   r e q u i r e d  

to   be  u s e d ,   bu t   s h o u l d   be  r e l a t e d   to   t h i c k n e s s   of  t h e   c o a t i n g  

and  t h e   v o l t a g e s   a c h i e v e d .   However ,   members   w h o s e  

p h o t o c o n d u c t i v e   c o a t i n g s   c o m p r i s e   s e l e n i u m   or  z i n c   o x i d e  

a r e   n e v e r t h e l e s s   u s e f u l   f o r   t h e   p r a c t i c e   o f   t h 6   i n v e n t i o n .  

The  e l e c t r o p h o t o g r a p h i c   member  has   a  p h o t o -  

c o n d u c t i v e   c o a t i n g   which   i s   v e r y   dense   and  r e s i s t s   a b r a s i o n ;  

i t   has   h i g h   p h o t o n   quan tum  e f f i c i e n c y   c o m p a r e d   t o   k n o w n  

p h o t o c o n d u c t o r s ;   i t   i s   m i c r o c r y s t a l l i n e   w i t h   a l l   t h e   c r y s t a l s  

b e i n g   o r i e n t e d   v e r t i c a l l y   r e l a t i v e   to   t h e   s u b s t r a t e ;   i t   i s  

e l e c t r i c a l l y   a n i s o t r o p i c   w i t h   r e s p e c t   t o  i t s   s u r f a c e   a n d  

p r o v i d e s   e x t r e m e l y   h i g h   r e s o l u t i o n ;   t h e   r e s i s t i v i t y   i n  

d a r k n e s s   and  d u r i n g   c h a r g e   of  t he   s u r f a c e   i s   of   t h e   o r d e r   o f  

1020  ohms  p e r   s q u a r e   and  i t   has   a  l i g h t   r e s i s t i v i t y   wh ich   i s  

s u b s t a n t i a l l y   l o w e r   so  t h a t   i t   can  be  d i s c h a r g e d   t o  

p r a c t i c a l l y   z e r o   c h a r g e   and  t h e r e b y   w i l l   p r o v i d e   a  w i d e  

g r e y   s c a l e   r ange   e x t e n d i n g   f rom  p r a c t i c a l l y   z e r o   d e n s i t y   t o  

a l m o s t   maximum  f o r   b l a c k ;   i t   is   w h o l l y   i n o r g a n i c   and  h e n c e  

n o t   a f f e c t e d   by  m o i s t u r e ,   t e m p e r a t u r e ,   f u n g u s   and  t he   l i k e  

and  i s   f l e x i b l e   and  t r a n s p a r e n t   p e r   s e .  

P h o t o c o n d u c t i v e   m a t e r i a l s   o t h e r   t h a n   c a d m i u m  

s u l f i d e   a r e   t a u g h t   in  t he   s a i d   r e f e r e n c e d   p a t e n t ,   bu t   t h e  

cadmium  s u l f i d e   of  t he   p r e f e r r e d   e l e c t r o p h o t o g r a p h i c   m e m b e r  

g i v e s   p a n c h r o m a t i c i t y   making   t h i s   t y p e   of  member   s u p e r i o r  



in  p r o d u c i n g  p r i n t i n g   p l a t e s   f o r   c o l o r   r e p r o d u c t i o n s ,   f o r  

e x a m p l e .  

The  "B"  c o m p o n e n t   c o a t i n g   16  in  a  s u i t a b l e   b i n d e r  

r e s i n   i s   a p p l i e d   to  t h e   m e t a l   s u b s t r a t e   12  which   has   a  

t h i c k n e s s   b e t w e e n   a b o u t   2  and  5  m i c r o n s ;   t he   p r i n t i n g   p l a t e  

10  r e s u l t i n g   t h e r e f r o m   i s   q u i t e   f l e x i b l e . .   The  c o a t i n g   16  

i s   n o n b l o c k i n g ,   q u i t e   c o h e r e n t   and  w i l l   not   c r a c k ,  c r a z e ,  

c h i p   or   a d h e r e   to   i t s e l f   so  t h a t  i t   may  be  s t o r e d   in   r o l l s  

s u b s e q u e n t   t o   i t s   m a n u f a c t u r e ,   u n t i l   i n t e n d e d   f o r   u s e   t o  

r e c e i v e   t h e   t o n e d   image  f rom  t h e   e l e c t r o p h o t o g r a p h i c   m e m b e r .  

A  p r o t e c t i v e  s h e e t   15  i s   a p p l i e d   t o   s h i e l d   t h e   c o a t i n g  

u n t i l   p e e l e d   o f f   j u s t   b e f o r e   u s e   t o   expose   t h e   s u r f a c e  

c o a t i n g .  

A  m o d i f i e d   e m b o d i m e n t   o f   t h e  s u b j e c t   p r o c e s s  

c o n s i s t s   o f   t h e   p h o t o c o n d u c t i v e   s u r f a c e   of  t h e  e l e c t r o -  

p h o t o g r a p h i c   member  b e i n g   c h a r g e d   by  means  o f   c o r o n a   a t   s t a t i o n  

2 4 ,   t h i s   b e i n g   t h e   n e g a t i v e   t y p e   s i n c e   t h e   p h o t o c o n d u c t i v e  

m a t e r i a l   i s   n - t y p e   m a t e r i a l .   F u r t h e r ,   t h e  c h a r g i n g   can  b e  

e f f e c t e d   t h r o u g h   a  l i q u i d   l a y e r   of  i s o p a r a f f i n i c   h y d r o c a r b o n  

w h i c h   k e e p s   t h e   s u r f a c e   c l e a n   b y  p r e v e r i t i n g   fog  d u r i n g  

t o n i n g .   The  c h a r g e d   s u r f a c e   t h e n   i s   e x p o s e d   t o   a  p a t t e r n   o f  

l i g h t   as  e x p l a i n e d   in   t h e   r e f e r e n c e d   p a t e n t   a t   s t a t i o n   2 6 ,  

a  l a t e n t   image  of   t h e   p a t t e r n   r e s u l t i n g   on  t h e   p h o t o c o n d u c t i v e  

s u r f a c e   in  t h e   form  o f .  c h a r g e d   and  u n c h a r g e d   p a r t s .   A f t e r  

c h a r g i n g ,   t h e   s u r f a c e   can  be  e n g a g e d   b y  m e c h a n i c a l   means  i n  

o r d e r   to   t r a n s p o r t   t h e   p l a t e   w i t h o u t   l o s i n g   t h e   l a t e n t   i m a g e .  

The  p l a t e   s u r f a c e   i s   t h e n   b a t h e d  i n   l i q u i d   t o n e r   a t   s t a t i o n  

28,   t h e   t o n e r   p a r t i c l e s   b e i n g   e l e c t r o s c o p i c   b u t   h e r e   i n c l u d i n g  

t h e   h a r d e n e r ,   B  c o m p o n e n t ,   of   t he   t h e r m o s e t t i n g   epoxy  r e s i n  h a r d e n s  

s y s t e m   and  wh ich   c a r r y   p o s i t i v e  c h a r g e s   w h i c h  a r e   c a p a b l e  

of   d i s c h a r g i n g   t h e   e l e c t r o n s   on  t h e   l a t e n t   image  c a r r y i n g  



s u r f a c e ,   which   combine   t h e r e w i t h .   Where  t h e r e   i s   no  c h a r g e  

or   t h e r e   a re   no  e l e c t r o n s ,   t he   p a r t i c l e s   a re   n o t   a t t r a c t e d .  

As  a  r e s u l t ,   t he   t o n e r   p a r t i c l e s   w i l l   a d h e r e   t o   t h e   c h a r g e d  

p a r t s   and  w i l l   no t   a d h e r e   to   t he   u n c h a r g e d   p a r t s .   T h e  

s u b s t r a t e   may  be  c o n n e c t e d   to   s u i t a b l e   p o l a r i t y  v o l t a g e s  

t o   a i d   in  t h e   t o n i n g ,   i f   d e s i r e d .   When  t h e   t o n e r   has   b e e n  

a p p l i e d ,   t h e r e   r e s u l t   i s l a n d s   of  t o n e r   and  a r e a s   w h i c h   a r e  

n o t   t o n e d .  

The  t o n i n g   t h u s   p r e f e r a b l y   i s  p e r f o r m e d  

e l e c t r o p h o r e t i c a l l y   and  t h e r e a f t e r ,   t h e   x e s u l t i n g   t o n e r   i m a g e  

i s   d r i e d   w i t h   t he   s u s p e n d i n g   medium  b e i n g   e v a p o r a t e d .  

The  m e t a l   s u b s t r a t e   h e r e   c a r r i e s   a  c o a t i n g  

i n c l u d i n g   t h e   " A "  ( r e s i n )   component   of  t he   t h e r m o s e t t i n g  

epoxy  r e s i n / h a r d e n e r   s y s t e m   a n d  i s   f e d  t o  a  t r a n s f e r  s t a t i o n  t o  

wh ich   t h e   e l e c t r o p h o t o g r a p h i c   member  b e a r i n g   t h e   d ry   t o n e r  

image  i s   b r o u g h t .   The  c o a t e d   s u b s t r a t e   p r e f e r a b l y   i s  

p r e h e a t e d   to   40°C  j u s t   p r i o r   to   r e a c h i n g   the   t r a n s f e r  

s t a t i o n ,   m a k i n g   t he   c o a t i n g   t a c k y .  

The  member  20  and  the  c o a t e d   s u r f a c e   o f   t h e   i m a g e .  

r e c e p t o r   10'   a r e   b r o u g h t   i n t o   e n g a g e m e n t   a t   t h e   t r a n s f e r  

s t a t i o n   30.  The  t o n e r   p a r t i c l e s   a d h e r e   t o   t h e   t a c k y   c o a t i n g  

16  so  t h a t   t h e   t o n e r  i m a g e  i s   t r a n s f e r r e d   in   i t s   e n t i r e t y  

t o   t h e   c o a t i n g   s u r f a c e   1 8 .  

The  r e c e p t o r  c a r r y i n g   the   c o a t e d   s u r f a c e   a n d .  

h a v i n g   t h e   t o n e r   image  a d h e r e d   t h e r e t o   i s   f u r t h e r   h e a t e d ,  

say  by  p a s s i n g   t h r o u g h   a  d r y i n g   or  h e a t i n g   s t a t i o n   3 2 .  

Here  t h e   A  and  B  c o m p o n e n t s   r e a c t   c h e m i c a l l y   t o   f o rm  a  

c r o s s - l i n k e d   p o l y m e r   s o l i d   on ly   at  the   p r i n t i n g   p o r t i o n s .  

The  r e m a i n i n g   B  componen t   of  the   c o a t i n g   at  t h e   n o n p r i n t i n g  

p o r t i o n s   i s   u n r e a c t e d   and  t h u s   can  be  e a s i l y   r e m o v e d   b y  



w a s h i n g   at  s t a t i o n   34  w i t h   a  s u i t a b l e   s o l v e n t   s u c h   a s  

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

The  epoxy  r e s i n   p a r t   A  can  b e  

compounded   and  p r o c e s s e d   to   p r o d u c e   a  c o n c e n t r a t e d   m i x t u r e   o f  

m i c r o n - t o - s u b m i c r o n   s i z e   t o n e r   p a r t i c l e s   b e a r i n g   a  p o s i t i v e  

c h a r g e .   The  t o n e r   m i x t u r e   i s   d i l u t e d   w i t h  a   n o n p o l a r  

h y d r o c a r b o n   l i q u i d   s u c h   a s   I s o p a r   G  t o  g i v e   a  s t a b l e .  

s u s p e n s i o n   s u i t a b l e   f o r   i m a g i n g   a  n e g a t i v e l y   c h a r g e d  .  

p h o t o c o n d u c t o r .  

A  n e g a t i v e   c h a r g e   p o t e n t i a l   was  a p p l i e d   to   t h e  

p h o t o c o n d u c t i v e   s u r f a c e   of   t h e   e l e c t r o p h o t o g r a p h i c   m e m b e r  

of   a  c o r o n a  g e n e r a t i n g   d e v i c e ,   e x p o s e d   to   an  o r i g i n a l  

d o c u m e n t   t o   p r o d u c e  a   l a t e n t   image  which  i s   m a d e  v i s i b l e  

by  d e v e l o p m e n t   w i t h  " t h e   l i q u i d   s u s p e n s i o n   of  t h e   e p o x y   t o n e r .  

The  s a i d   wet  image  a g a i n   i s   a l l o w e d   to  dry  by  e v a p o r a t i o n   o f  

t h e   f l u i d   d i s p e r s a n t   b e f o r e   t r a n s f e r   to   t h e   c o a t e d   a l u m i n u m  

p l a t e   d e s c r i b e d   b e l o w .  

A  b r u s h - g r a i n e d   or   e t c h e d   a l uminum  p l a t e   w a s  

c o a t e d   w i t h   a  t h i n   l a y e r   o f  a n   epoxy  r e s i n   c r o s s - l i n k i n g  

( h a r d e n e r )   compound  ( P a r t   B) .   The  member  c o n t a i n i n g   t h e  

image   i s   t h e n   b r o u g h t   i n t o   i n t i m a t e   c o n t a c t   w i t h   t h e  c o a t e d  

a l u m i n u m   p l a t e .   P r e s s u r e   and  h e a t   t h e n   a r e   a p p l i e d  

s i m u l t a n e o u s l y   to   t h e   p l a t e / m e m b e r   l a m i n a t e   u s i n g   a  h e a t e d  

r o l l e r .   The  p u r p o s e   of   t h e   a p p l i e d   h e a t   and  p r e s s u r e   i s   t o  

s o f t e n   a n d  t h e r e b y   i n c r e a s e   t h e   t a c k   of  t h e   h a r d e n e r   ( P a r t   B) 

t o   a c h i e v e   c o m p l e t e   t r a n s f e r   by  e n c a p s u l a t i o n   of  t h e   r e s i n  

( P a r t   A)  and  s i m u l t a n e o u s l y   a l l o w   p e n e t r a t i o n   of  P a r t   A 

t h r o u g h   t h e   h a r d e n e r   ( P a r t   B)  l a y e r   to   t he   a l u m i n u m   s u r f a c e  

to   a c c e l e r a t e   t he   c u r e   r a t e   and  c o n v e r s i o n   of   t h e   r e s i n ,  

and  p r o d u c e   a  s t r o n g   a d h e s i v e   bond  of  r e s i n   t o   t h e   a l u m i n u m  

p l a t e   s u r f a c e .   The  l a m i n a t e   t hen   i s   s e p a r a t e d   and  t h e  



s u r f a c e s   of  t he   two  s h e e t s   a re   s c r u b b e d   w i th   a  s o l v e n t  t o  

remove   t h e   e x c e s s   h a r d e n e r .   The  c l e a n   e l e c t r o p h o t o g r a p h i c  

member  t h e r e b y   was  a v a i l a b l e   f o r   i m m e d i a t e   r e u s e   ( r e i m a g i n g ) .  

. A  s i m i l a r   r e l a t e d   c o m p o s i t i o n   i n v o l v e s  

.  c o m p o u n d i n g   t he   epoxy  r e s i n   ( P a r t   A )  a s   d e s c r i b e d   a b o v e  

e x c e p t   t h a t   in  a d d i t i o n   a  c a l c u l a t e d   q u a n t i t y   of   h a r d e n e r  

( P a r t   B)  i s   i n c o r p o r a t e d   by  w e i g h t   as  an  i n g r e d i e n t .   T h e  

p r e s c r i b e d   amount   of  P a r t   B  i s   d e t e r m i n e d   i n s u f f i c i e n t   t o  

c o r r e s p o n d   to   t h e   number   of  a c t i v e  g r o u p s  a v a i l a b l e   f o r  

c r o s s - l i n k i n g .   This   e x p e d i e n t   would  h e l p   to   a s s u r e   t h e  

s u b s e q u e n t   p e n e t r a t i o n   of   t h e   h a r d e n e r   i n t o   t h e   b u l k   of   t h e  

s o f t e n e d   t o n e r   p a r t i c l e s   d u r i n g   t h e   h e a t i n g   f o l l o w i n g   t h e  

image   t r a n s f e r   to   t he   h a r d e n e r   c o a t e d   m e t a l   s h e e t .  

A n o t h e r   e x a m p l e   o f   t h e   p r a c t i c e  o f   t h e   i n v e n t i o n  

i n v o l v e d   t h e   c o a t i n g   of  a  s u p e r f i c i a l l y   r o u g h e n e d   a l u m i n u m  

s h e e t   of  a b o u t   8  mil   t h i c k n e s s  w i t h   a  s o l u t i o n   o f   5 g .  

p o l y a m i d e   r e s i n   (Versamid   115)  in  45g.  c y c l o h e x a n o n e   o r  

i s o p r o p y l   a l c o h o l   and  d r i e d   to   g ive   a  1-4µ  t h i c k   l a y e r .   T h e  

p r e f e r r e d   t h i c k n e s s   is  2 µ .  

The  epoxy  t o n e r   was  p r e p a r e d   by  a d d i n g  3 0 g .   e p o x y  

r e s i n   (Epon  1007,   m.p.  1 2 7 - 1 3 3 ° C ,   S h e l l   C h e m i c a l   C o r p . )   t o  

125  ml  m e t h y l   a c e t a t e   i n  a   400  ml  b e a k e r .   The  m i x t u r e   w a s  

s t i r r e d   w i t h   Cowles   d i s s o l v e r   and  h e a t e d   to   6 0 - 6 5 ° C   f o r  

10  m i n . ,   or  u n t i l   the   epoxy  r e s i n   is   c o m p l e t e l y   d i s s o l v e d .  

A  s o l u t i o n   of  4 .0g   d i s p e r s i n g   a g e n t   (FOA-2,  Dupon t )   in  200  m l  

I s o p a r   was  added   to  t h e   r e s i n   s o l u t i o n   u n d e r   r a p i d   s t i r r i n g .  

A f t e r   c o m p l e t e   a d d i t i o n ,   t h e   m i x t u r e   i s   h e a t e d   t o   80°C  f o r  

a b o u t   30  min.   to   b o i l   o f f   t h e   m e t h y l   a c e t a t e .   The  m i x t u r e  

was  c o o l e d   to   abou t   30°C,  t r e a t e d   w i t h   a  m i x t u r e   7 .0g   C a l c o  

SSB  dye.   CALCO  is  a  t r a d e m a r k   of  A m e r i c a n   Cyanamid   Co.  a n d  

1 .4g   z i r c o n i u m   o c t o a t e   18  p e r c e n t   s o l i d s   (Witco  C h e m i c a l  

C o r p . )   and  r e h e a t e d   u n d e r   a  m o d e r a t e   r a t e   of  s t i r r i n g   to   8 0 ° C .  



The  m i x t u r e   was  c o o l e d   t o   a m b i e n t   t e m p e r a t u r e   u n d e r  

c o n t i n u o u s   s t i r r i n g   and  s t r a i n e d   t h r o u g h   a  p a i n t   f i l t e r  

t o   g i v e   a  t o n e r   c o n c e n t r a t e , "   t h a t   i s ,   a  s t o c k   s o l u t i o n ,  

c o n t a i n i n g   a p p r o x i m a t e l y   16 .2   p e r c e n t   n o n v a l a t i l e s .   T h e  

w o r k i n g   c o n c e n t r a t i o n   of  t he   t o n e r   f o r   use   in  i m a g i n g   i s  

p r e p a r e d   bu  d i l u t i n g   a b o u t   100g  . c o n c e n t r a t e   w i t h  1   l i t e r  

I s o p a r   G. 

The  p h o t o c o n d u c t i v e   c o a t i n g   is   c h a r g e d   to   a n  

a v e r a g e   s u r f a c e   v o l t a g e   (ASV)  of  25-30  v o l t s   w i t h   'a  c o r o n a  

o p e r a t e d   a t   - 350   m i c r o a m p s   and  a  c h a r g i n g   r a t e   o f  4   i n c h e s  

p e r  s e c o n d .   The  p l a t e   was  e x p o s e d   f o r   15  s e c .   to   a n  

o r i g i n a l   d o c u m e n t   l o c a t e d   a t   a  d i s t a n c e   o f  5   f e e t   f r o m   t h e  

c h a r g e d   e l e c t r o p h o t o g r a p h i c   member  u s i n g   a  100  w a t t   t u n g s t e n  

lamp  a n d - a   l e n s   a p e r t u r e   of  f 8 .   The  l a t e n t   i m a g e   was  m a d e  

v i s i b l e   by  d e v e l o p i n g   w i t h   t h e   r e s i n  h a r d e n e r   t o n e r .   T h e  

I s o p a r  G   d i s p e r s a n t   l i q u i d   i s   e v a p o r a t e d   t o  g i v e   a  d r y  

image .   The  c o a t e d   a l u m i n u m   s h e e t   i s   s u p e r i m p o s e d  

f a c e - t o - f a c e   on  t h e   member  c a r r y i n g   t he   t o n e r   image. '   A 

p r e s s u r e   of   40-50   p o u n d s   p e r   l i n e a r   i n c h   i s   a p p l i e d   a c r o s s  

t h e   e n t i r e   a r e a   of  t h e   a l u m i n u m   by  use   of  a  1 .5   i n c h  

d i a m e t e r   s t a i n l e s s   s t e e l   r o l l e r ,   h e a t e d   t o   a  t e m p e r a t u r e  i n  

t h e   r a n g e   o f   1 4 0 - 1 6 0 ° C  a n d   in   one  c o n t i n u o u s ,   u n i f o r m  p a s s .  

The  r e s u l t i n g   l a m i n a t e   i s   s e p a r a t e d   w i t h   t h e   r e s u l t   t h a t  

t h e - t o n e r   image   was  on  t h e   a l uminum  s u b s t r a t e   and  w e l l  

a d h e r e d   t o   t h e   s u r f a c e   of  s a i d   a luminum  s h e e t .   Any  e x c e s s  

c o a t i n g   i s  t h e n   r e m o v e d   f rom  t h e   e l e c t r o p h o t o g r a p h i c   m e m b e r  

and  f rom  t h e   a luminum  s h e e t   by  s c r u b b i n g   w i t h   a  c o t t o n   p a d  

m o i s t e n e d   w i t h   a  s o l v e n t   such   as  i s o p r y p y l   a l c o h o l .  

The  image  d e f i n i n g   p o l y m e r i z e d   epoxy  r e s i n  

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

a r e a   on  t h e   m e t a l   s u b s t r a t e .   T h e  r e s u l t i n g   p r i n t i n g   p l a t e  

can  be  used   fo r   p r i n t i n g   d i r e c t l y   a f t e r   the   n o n r e a c t e d  



c o a t i n g   p o r t i o n s   are  washed  from  the  s u r f a c e .  

Other   m e t a l s   a d d i t i o n a l   to  a luminum  a n d  

s t e e l   cou ld   be  used  as  s u i t a b l e   s u b s t r a t e s   i f   c a p a b l e   o f  

b e i n g   m a n u f a c t u r e d   in  t h i n   f l e x i b l e   s h e e t s   w i th   e c o n o m y .  

Such  m e t a l s   are   t i t a n i u m ,   n i c k e l ,   n i c k e l - c h r o m i u m   and  t h e  

l i k e .  



1.  An  e l e c t r o p h o t o g r a p h i c   method  of  m a k i n g  

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

s h e e t   s u b s t r a t e ,   c o a t i n g   the   m e t a l   s h e e t   s u b s t r a t e  

w i th   a  t h i n   l a y e r   bonded  t h e r e t o   and  i n c l u d i n g   the   r e a c t i v e  

componen t   of  a  t w o - c o m p o n e n t   t h e r m o s e t t i n g   epoxy  r e s i n  

s y s t e m   f o r m i n g   a  r e c e p t o r ,   p r o v i d i n g   an  e l e c t r o p h o t o g r a p h i c  

medium  h a v i n g   a  p h o t o c o n d u c t i v e   s u r f a c e   c a p a b l e   of  a c c e p t i n g  

a  r a p i d   c h a r g e   and  r e t a i n i n g   the   same  s u f f i c i e n t   to  e n a b l e  

t o n i n g ,   c h a r g i n g   the  s u r f a c e   of  t he   p h o t o c o n d u c t i v e   s u r f a c e  

in  d a r k n e s s   and  e x p o s i n g   same  to  a  l i g h t   p a t t e r n   f o r m i n g   a  

l a t e n t   c h a r g e   image  of  the   p a t t e r n   on  the  p h o t o c o n d u c t i v e  

s u r f a c e ,   t o n i n g   s a id   l a t e n t   c h a r g e   image  wi th   a  t o n e r   w h i c h  

i n c l u d e s   as  a  p a r t   t h e r e o f   t he   second  r e a c t i v e   c o m p o n e n t  

of  s a i d   two  component   t h e r m o s e t t i n g   epoxy  sys t em  to  form  a  

t o n e r   image ,   t r a n s f e r r i n g   s a i d   t o n e r   image  to  s a i d   r e c e p t o r ,  

i n t e r a c t i n g   s a i d   two  r e a c t i v e   componen t s   where  p r e s e n t   o n l y  

at   t h e   imaged  a r e a s   to  form  an  i n f u s i b l e   t h e r m o s e t   e p o x y  

p o l y m e r   to  d e f i n e   p r i n t i n g   p a r t s   and  the  u n r e a c t e d   a r e a s  

f o r m i n g   the   n o n p r i n t i n g   p a r t s   and  t h e r e a f t e r   r emov ing   t h e  

u n r e a c t e d   a r e a s .  

2.  The  method  a c c o r d i n g   to  c l a i m   1  in  w h i c h  

the   s a i d   r e c e p t o r   is  p r e h e a t e d   to  s o f t e n   the  c o a t i n g   p r i o r  

to  t r a n s f e r   of  t he   t o n e r   image  t h e r e t o .  

3.  The  method   a c c o r d i n g   to  c l a i m s   1  o r  2  

in  which   s a i d   r e c e p t o r   is  h e a t e d   s u b s e q u e n t   to  r e c e i p t   o f  

the   t o n e r   image  t h e r e o n   whereby   to  e f f e c t   the  p o l y m e r i z a t i o n .  



4.  The  method  a c c o r d i n g   to  any  one  of  c l a i m s  

1 ,  2   or  3  w h e r e i n   the  t o n i n g   is   e f f e c t e d   e l e c t r o p h o r e t i c a l l y  

and  t he   r e s u l t i n g   t o n e r   image  is   d r i e d   b e f o r e   t r a n s f e r .  

5.  The  method  a c c o r d i n g   to  any  one  of  c l a i m s   1 

to  4  in  which  the   t o n e r   p a r t i c l e s   i n c l u d e   the   r e s i n  

componen t   and  the   r e c e p t o r   c o a t i n g   c a r r i e s  - t h e   h a r d e n e r  

c o m p o n e n t .  

6.  The  method  a c c o r d i n g   to   any  one  o f  

c l a i m s   1  to  4  in  which  the   t o n e r   i n c l u d e s   both   t h e  

epoxy  r e s i n   and  a  h a r d e n e r   component   but   in  an  a m o u n t  

i n s u f f i c i e n t   to   e f f e c t   f u l l   c r o s s - l i n k i n g   wi th   t h e  

r e m a i n i n g   amount  of  h a r d e n e r   c a r r i e d   by  the  r e c e p t o r  

c o a t i n g .  

7.  The  method  a c c o r d i n g   to  any  one  o f  

c l a i m s   1  to  6  w h e r e i n   t he   r e c e p t o r   s u b s t r a t e   i s   f o r m e d  

of  one  of  a luminum,   cold  r o l l e d   s t e e l   or  s t a i n l e s s   s t e e l .  

8.  A  p r i n t i n g   p l a t e   r e s u l t i n g   from  t h e  

p r a c t i c e   of  t he   method  a c c o r d i n g   to  any  one  of  c l a i m s   1  t o  

7  fo rmed   of  a  m e t a l   s h e e t   and  r a i s e d   o l e o p h i l l i c   i m a g e  

p r i n t i n g   a r e a s   bonded  to  the   s u r f a c e   of  s a id   m e t a l   s h e e t  

s u r f a c e   and  n o n - p r i n t i n g   a r e a s ;   s a id   p r i n t i n g   a r e a s  

c o m p r i s i n g   a  t w o - c o m p o n e n t   epoxy  po lymer   t h a t   i s  

p o l y m e r i z e d   in  s i t u .  



9.  The  p r i n t i n g   p l a t e   a c c o r d i n g   to  c l a i m   8 

in  which  s a i d   m e t a l   s h e e t   i s   fo rmed   of  one  of  a l u m i n u m ,  

s t a i n l e s s   s t e e l   or  c o l d - r o l l e d   s t e e l .  

10.  The  p r i n t i n g   p l a t e   a c c o r d i n g  t o   c l a i m s  a   or  9 

in  which  s a i d   meta l   s h e e t   s u r f a c e   has  roughened   or  b r u s h e d  

f i n i s h .  
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