
Europaisches  Patentamt 

European  Patent  Office  @  Publication  number:  0   1 1 3   9 2 5  
A 2  

Office  europeen  des  brevets 

@>  EUROPEAN  PATENT  APPLICATION 

g)  Application  number:  83113263.4  ®  Int.  CI.3:  G  03  G  13/28,  B  41  M  1 /08  

g)  Date  of  filing:  31  .12.83 

©  Priority:  07.01.83  JP  459/83  @  Applicant:  TORAY  INDUSTRIES,  INC.,  2,  Nihonbashi 
Muromachi  2-chome  Chuo-ku,  Tokyo  103  (JP) 

©  Inventor:  Kushibe,  Hiromoto,  1230,  Akasakadai 
Otowacho,  Houigun  Aichi-ken  (JP) 

^   r-w„  un„„«  f*,^;^;™-  «  m  oa  Inventor:  Kamaishi,Tadami,21-18,  Seta3-chome ®  Da«°fPub^atlonofaPPllcat,on-25-07-84  Ohtsu-shi,Shiga-ken(JP) Bulletin  B4/J0  Inventor:  Kitagawa,  Takao,  1584-7,  Oaza  Ichimiyake 
Yasucho,  Yasugun  Shiga-ken  (JP) 

@  Representative  :  Weber,  Dieter,  Dr.  et  al,  Dr.  Dieter 
Weber  und  Klaus  Seiffert  Patentanwalte 

@  Designated  Contracting  States:  DE  FR  GB  IT  Gustav-Freytag-Strasse  25,  D-6200  Wiesbaden  1  (DE) 

@  Direct  printing  plate  for  waterless  planographic  printing  and  utilizing  thereof. 

  A  direct  plate  for  waterless  planographic  printing  is  dis- 
closed. 

this  plate  has  a  base  with  an  ink-repelling  silicone  layer 
laminated  on  the  front  surface  thereof.  The  rear  surface  of  the 
base  is  colored  so  as  to  have  an  optical  density  of  not  less  than 
0.3. 

The  plate  is  used  by  forming  an  image  with  an  image-form- 
ing  material  on  the  silicone  layer,  and  heating  at  least  the  layer 
of  coloring  material  on  the  base  with  radiation  to  fuse  the  im- 
age-forming  material  to  the  surface  of  the  silicone  layer. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  d i r e c t   p l a t e   f o r  

p l a n o g r a p h i c   p r i n t i n g   u s i n g   no  d a m p e n i n g   w a t e r ,   and  t h e  

u t i l i z i n g   o f   s u c h   a  p l a t e .  

F o r m i n g   a  t o n e r   i m a g e   on  a  l i t h o g r a p h i c   p l a t e  

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

s o l u t i o n ,   and  t h e n   h e a t i n g   t h e   t o n e r   to  be  f u s e d   to  a  

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 ,   i s   k n o w n .   S i n c e   t h e  

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

c o m p a r a t i v e l y   h i g h ,   t h e   f i x i n g   of   t h e   t o n e r   can   be  d o n e  

e a s i l y ,   so  t h a t   no  s p e c i a l l y   b i g   p r o b l e m s   of   t h e   p r i n t i n g  

d u r a b i l i t y   of   an  i m a g e   a r i s e   d u r i n g   an  o f f - s e t   p r i n t i n g  

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

On  t h e   o t h e r   h a n d ,   d i r e c t   p l a t e - m a k i n g   m e t h o d s  

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

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

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

many  p a t e n t   s p e c i f i c a t i o n s   in   r e c e n t   y e a r s   b u t   none   o f  

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

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

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

w h i c h   h a s   e x c e l l e n t   i n k - r e p e l l i n g   c h a r a c t e r i s t i c s ,   b e  



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

be  c o a t e d   w i t h ,   f o r   e x a m p l e ,   s i l i c o n e   or  a  f l u o r i n e  

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

j u s t   as  t h e   i n k ,   r e p e l l e n c y   w i t h   r e s p e c t   to  a l l   k i n d s   o f  

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

bond   t h e   i m a g e - f o r m i n g   m a t e r i a l   to  a  p l a t e   m a t e r i a l .  

T h e r e f o r e ,   in   o r d e r   to   o b t a i n   an  i m a g e   h a v i n g   a  s u f f i c i -  

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

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

w h i c h   f o r m s   an  i m a g e   on  a  p l a t e ,   s u c h   as  a  t o n e r ,   and  a  

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

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

w h i c h   i t   i s   f i x e d .   H o w e v e r ,   e v e n   when  a  t o n e r   and  a  

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

w i t h   e a c h   o t h e r   a r e   a v a i l a b l e ,   t h e   t o n e r   t e n d s   to  b e  

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

a r e   l i k e l y   to   o c c u r   i n   t h e   way  of   f i x i n g   d o t s   and  t h i n  

l i n e s ,   e s p e c i a l l y ,   in   a  h i g h l i g h t e d   p o r t i o n   of   an  i m a g e .  

An  i m a g e - f o r m i n g   m a t e r i a l   s u c h   as  a  t o n e r   i s  

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

m e l t i n g   t h e   f o r m e r   w i t h   h e a t .   In  an  i m a g e   p o r t i o n   of   a  

p r i n t i n g   p l a t e ,   t h e   a r e a s   of   a  t o n e r   on  a  d o t   of   a  

h i g h - l i g h t e d   p a r t ,   a  t h i n   l i n e ,   and  s h a d o w   and  s o l i d  

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

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



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

h e a t e d .   The  m e l t - f i x i n g   of   a  t o n e r   i s   g e n e r a l l y   d o n e  

w i t h   t h e   c o n v e c t i o n   of   h o t   a i r ,   h e a t   t r a n s f e r   f r o m   a  

p l a t e   o r   a  r o l l   or   r a d i a t i o n   h e a t i n g .   T h e s e   h e a t i n g  

means   of   f i x i n g   a  t o n e r   to  t h e   s u r f a c e   of   a  p l a t e  

m a t e r i a l   r e q u i r i n g   no  d a m p e n i n g   w a t e r   h a v e   b o t h   m e r i t s  

and  d e m e r i t s .   When  t h e s e   h e a t i n g   m e a n s   a r e   u s e d ,   i t   i s  

d i f f i c u l t   to   f i x   t o n e r   i m a g e s   o f   d i f f e r e n t   a r e a s  

u n i f o r m l y ,   s p e e d i l y   and  a t   a  low  c o s t .   A  t o n e r   i m a g e  

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

in   c a s e s   of   m a t e r i a l   r e q u i r i n g   no  d a m p e n i n g   w a t e r .  

T h e r e f o r e ,   when  t h e   c o n v e n t i o n a l   h e a t i n g   m e t h o d s   a r e  

u s e d   as  t h e y   a r e ,   v a r i o u s   p r o b l e m s   w o u l d   a r i s e .   F o r  

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

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

s u f f i c i e n t l y   w i t h o u t   b e i n g   s e t   o f f   o n t o   t h e   r o l l .   W h e n  

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

a  l a r g e   wave  l e n g t h ,   i . e .   f a r   i n f r a r e d   r a y s ,   a r e   u s e d ,  

an  i m a g e - f o r m i n g   m a t e r i a l   can   be  f i x e d   to   t h e   s u r f a c e   o f  

a  p r i n t i n g   p l a t e   e x c e l l e n t l y .   H o w e v e r ,   a  f a r   i n f r a r e d  

h e a t e r   g e n e r a l l y   t a k e s   much  t i m e   to   e l e v a t e   a  t e m p e r a t u r e  

t h e r e o f ,   and  m u s t   be  k e p t   t u r n e d   on  d u r i n g   a  t o n e r - f i x i n g  

o p e r a t i o n .   T h i s   p r e v e n t s   a  p l a t e - m a k i n g   e f f i c i e n c y   f r o m  

b e i n g   i m p r o v e d ,   and  t h e   e n e r g y   f r o m   b e i n g   s a v e d .   A  l a m p  

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



wave  l e n g t h ,   i . e .   n e a r   i n f r a r e d   r a y s   and  w h i t e   l i g h t  

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

H o w e v e r ,   when  t h i s   k i n d   o f   l amp  i s   u s e d ,   i t   i s   d i f f i c u l t  

to  f i x   a  t o n e r   to  a  p r i n t i n g   p l a t e   u n i f o r m l y .   Among  

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

in   t h e   c o n d i t i o n   o f   a  t o n e r   t h e r m a l l y   f i x e d   o c c u r   due  t o  

a  d i f f e r e n c e   in   wave   l e n g t h s   o f   r a y s   o f   l i g h t   a b s o r b e d  

t h e r e i n .   The  a b s o r p t i o n   r a t e   of   t h e   f a r   i n f r a r e d   r a y s  

d o e s   n o t   v a r y   g r e a t l y   w i t h   t h e   c o l o r   of   an  o b j e c t   ( t h e  

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

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

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

w h e r e a s   t h e   a b s o r p t i o n   r a t e   of   t h e   n e a r   i n f r a r e d   r a y s   o r  

w h i t e   l i g h t   v a r y   g r e a t l y   w i t h   t h e   c o l o r   of   an  o b j e c t .  

When  t h e   c o n v e c t i o n   of   h o t   a i r   f r o m   an  o v e n   i s   u s e d ,  

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

be  h e a t e d   u n i f o r m l y ,   so  t h a t   t h e   t o n e r   i s   f i x e d   to  t h e  

p l a t e   e x c e l l e n t l y .   H o w e v e r ,   s u c h   an  o v e n   r e q u i r e s   m u c h  

t i m e   f o r   e l e v a t i n g   t h e   t e m p e r a t u r e   t h e r e o f ,   and  has   a  

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

h e a t i n g   means   t e n d   to   i n c r e a s e .  

An  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   an  i m p r o v e m e n t   in   a  d i r e c t   p l a t e   f o r   w a t e r l e s s  

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



e n e r g y - s a v i n g   s y s t e m   f o r   h e a t i n g   a  t o n e r   w i t h   r a y s   o f  

l i g h t   h a v i n g   a  s m a l l   wave   l e n g t h   i s   m a i n l y   u t i l i z e d   t o  

f i x   t h e   t o n e r   to   t h e   p l a t e   u n i f o r m l y .  

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  d i r e c t  

p l a t e   f o r   w a t e r l e s s   p l a n o g r a p h i c   p r i n t i n g ,   w h i c h   has   o n e  

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

0 . 3 ,   and  t h e   u t i l i z i n g   o f   t h e   same  p l a t e ,   c o n s i s t i n g   o f  

t h e   s t e p s   of   f o r m i n g   an  i m a g e   w i t h   an  i m a g e - f o r m i n g  

m a t e r i a l ,   s u c h   as  a  t o n e r   on  a  n o n - c o l o r e d   i n k - r e p e l l i n g  

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

of   t h e   p l a t e ,   w h i c h   i s   on  t h e   o p p o s i t e   s i d e   of   t h e  

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

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

The  o p t i c a l   d e n s i t y   r e f e r r e d   to  in   t h e   p r e s e n t  

i n v e n t i o n   i s   d e f i n e d   by  t h e   f o l l o w i n g   e q u a t i o n :  

O p t i c a l   d e n s i t y   ( D )  =   - l o g   I / I o  

w h e r e i n   Io  i s   an  i n t e n s i t y   of   l i g h t   e n t e r i n g   a  s u r f a c e  

to  be  m e a s u r e d ,   a t   an  a n g l e   of   4 5 ° ,   a n d  I   t h a t   of   t h e  

l i g h t   r e f l e c t e d   on  t h i s   s u r f a c e   to  a d v a n c e   in   t h e  

p e r p e n d i c u l a r   d i r e c t i o n   t h e r e o f .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s  

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

a  r e a r   s u r f a c e   of   a  p l a t e   be  n o t   l e s s   t h a n   0 . 3 .   T h i s  

o p t i c a l   d e n s i t y   i s   p r e f e r a b l y   n o t   l e s s   t h a n   0 . 5 ,   a n d  



s t i l l   p r e f e r a b l y   n o t   l e s s   t h a n   0 . 7 .   A  b a s e   f o r   t h e  

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

w i t h   a  c o l o r i n g   m a t e r i a l ,   and  an  o p t i c a l   d e n s i t y   of   l e s s  

t h a n   0 . 3 .   T h e r e f o r e ,   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,  

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

c o l o r e d .   In  o r d e r   to  c o l o r   a  p l a t e ,   a  m e t h o d   of   a p p l y i n g  

a  l i q u i d ,   w h i c h   c o n t a i n s   c a r b o n   as  an  e s s e n t i a l   c o m p o n e n t ,  

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

n e c e s s a r y ,   to   t h e   p l a t e   w i t h   a  r o l l ,   an  a i r   k n i f e ,   a  

d o c t o r   b l a d e ,   a  s l i t   d i e ,   o r   a  s p r a y e r ,   and   a  m e t h o d   o f  

p r i n t i n g   t h e   p l a t e   w i t h   p r i n t i n g   i n k ,   can   be  e m p l o y e d .  

A n o t h e r   m e t h o d   can   a l s o   be  e m p l o y e d ,   in   w h i c h  

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

l a m i n a t e d   on  t h e   r e a r   s u r f a c e   of   t h e   p l a t e .   A  b a s e  

w h i c h   h a s   b e e n   c o l o r e d   in  a d v a n c e   may,  o f   c o u r s e ,   b e  

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

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

i n i t i a l l y   h a v e   an  o p t i c a l   d e n s i t y   of   l e s s   t h a n   0 . 3  

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

i n c r e a s e s   to   0 .3   o r   h i g h e r   d u r i n g   t h e   t o n e r - h e a t i n g  

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

good   t o n e r - f i x i n g   e f f e c t   to  be  o b t a i n e d .   The  s i m p l e s t  

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

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

to   c o a t   t h e   same  w i t h   b l a c k   p r i n t i n g   i n k   o r   b l a c k   i n k  



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

d e n s i t y   of   t h e   r e a r   s u r f a c e   of  a  p l a t e   to  i n c r e a s e  

e a s i l y   to   a t   l e a s t   1 .  

A  r e a r   s u r f a c e   of   a  p l a t e ,   w h i c h   r e q u i r e s   t o  

be  c o l o r e d ,   p r e f e r a b l y   c o n s i s t s   of   an  i n s u l a t i n g   s u r f a c e  

h a v i n g   an  e l e c t r i c   r e s i s t a n c e   of  109  Q/cm2.   In  o r d e r   t o  

fo rm  an  i m a g e   on  a  s u r f a c e   of   a  p l a t e ,   d i r e c t   p l a t e -  

m a k i n g   m e t h o d s ,   s u c h   as  e l e c t r o p h o t o g r a p h y ,   an  i n k   j e t  

m e t h o d ,   h a n d w r i t i n g ,   and  t y p e w r i t i n g   a r e   u s e d .   A m o n g  

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

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

made  s i m p l y   and   a c c u r a t e l y   on  t h e   b a s i s   of  a  b l o c k   c o p y .  

A  p l a t e   u s e d   in   t h e   e l e c t r o p h o t o g r a p h y ,   by  w h i c h   a n  

i m a g e   i s   f o r m e d   in   t h e   p r e s e n t   i n v e n t i o n ,   has   n o  

p h o t o c o n d u c t i v e   nor   p h o t o s e n s i t i v e   s u r f a c e .   T h e r e f o r e ,  

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

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

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

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

r e a r   s u r f a c e   of   a  p l a t e   has   an  i n s u l a t i o n   r e s i s t a n c e   o f  

n o t   l e s s   t h a n   109  Ω / c m 2  f o r   c a r r y i n g   o u t   t h e   e l e c t r o -  

s t a t i c   t r a n s f e r   o f   a  t o n e r   i m a g e .   When  t h e   e l e c t r i c  

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

e x c e e d   t h i s   l e v e l ,   a  t o n e r   i m a g e   c a n n o t   be  s u f f i c i e n t l y  

t r a n s f e r r e d   to   a  p l a t e ,   so  t h a t   no  p r i n t i n g   p l a t e   h a v i n g  



a  h i g h   d e n s i t y   c an   be  o b t a i n e d .   C o n s e q u e n t l y ,   n o  

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

o p t i c a l   d e n s i t y   can   be  o b t a i n e d .   When  an  i m a g e   i s  

f o r m e d   by  h a n d - w r i t i n g ,   t y p e w r i t i n g ,   or   an  i n k   j e t  

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

p l a t e   may  n o t   m e e t   t h e   a b o v e - m e n t i o n e d   r e q u i r e m e n t s .  

Even   when  t h e   o p t i c a l   d e n s i t y   of   t h e   r e a r  

s u r f a c e   of   a  p l a t e   r e a c h e s   a  r e q u i r e d   l e v e l   a f t e r   t h e  

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

e l e c t r i c   r e s i s t a n c e   of   t h e   s u r f a c e   may  d e c r e a s e   in  s o m e  

c a s e s   to   l e s s   t h a n   109  Ω/cm2  to  p r e v e n t   t h e   f o r m a t i o n   o f  

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

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

due  to   i t s   h i g h   c a r b o n   c o n t e n t .   A  c a r b o n - c o n t a i n i n g  

c o m p o s i t i o n   ( w h i c h   i s   to  be  l e f t   as   s o l i d   m a t t e r   on  t h e  

r e a r   s u r f a c e   of   a  p l a t e ) ,   w i t h   w h i c h   t h e   r e a r   s u r f a c e   o f  

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

n o n - c o n d u c t i v e   m a t e r i a l ,   p r e f e r a b l y   a  p o l y m e r   so  as  t o  

r e d u c e   t h e   c a r b o n   c o n t e n t   to   a t   m o s t   40  w t % .  

The  r a d i a t i o n   u s e d   in   t h e   p r e s e n t   i n v e n t i o n   i s  

e l e c t r o m a g n e t i c   w a v e s ,   and  p r e f e r a b l y   i n f r a r e d   r a y s ,  

v i s i b l e   r a y s   and  u l t r a v i o l e t   r a y s   o f   a  w a v e - l e n g t h   r a n g e  

p r e f e r a b l y   of   0 . 3   to  4  p .   Of  a l l   l i g h t   r a y s ,   t h o s e  

h a v i n g   a  wave   l e n g t h   b e l o w   0 . 3 8  p   i n c l u s i v e   a r e   c a l l e d  

u l t r a v i o l e t   r a y s ,   w h i l e   t h o s e   o f   a  wave  l e n g t h   of   0 . 3 8  



to  0 . 7 5  µ   b e i n g   c a l l e d   v i s i b l e   r a y s ,   t h o s e   of   a  w a v e  

l e n g t h   o f   0 . 7 5   to   4  p   b e i n g   c a l l e d   i n f r a r e d   r a y s ,   a n d  

t h o s e   of   a  wave  l e n g t h   e x c e e d i n g   4  µ  i n c l u s i v e   b e i n g  

c a l l e d   f a r - i n f r a r e d   r a y s .   Of  t h e   u l t r a v i o l e t   r a y s ,   t h e n ,  

t h o s e   h a v i n g   a  wave   l e n g t h   e x c e e d i n g   0 . 3  µ   i n c l u s i v e   a r e  

c a l l e d   n e a r - u l t r a v i o l e t   r a y s ,   w h i l e   t h o s e   h a v i n g   a  w a v e  

l e n g t h   n o t   r e a c h i n g   0 . 3  µ   a r e   c a l l e d   f a r - u l t r a v i o l e t   r a y s ,  

and  a l t h o u g h   t h e   f o r m e r   can   be  e f f e c t i v e l y   u t i l i z e d   f o r  

p u r p o s e s   of   t h e   p r e s e n t   i n v e n t i o n   s i n c e   i t   t h e n   i s  

f e a s i b l e   to   make  u s e   of   a  UV  g l a s s   f o r   a  l a m p ,   t h e   l a t t e r  

c a n n o t   a d v a n t a g e o u s l y   be  u t i l i z e d   s i n c e   i t   t h e n   i s  

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

r i s e   in   t h e   c o s t .   In  t h e   c a s e   of   a  f a r - i n f r a r e d   r a y s   o f  

a  wave   l e n g t h   e x c e e d i n g   4  p   i n c l u s i v e ,   u n a v a i l a b l e   i s   a  

lamp  w h i c h   can   a f f o r d   t h e   r e q u i r e d   e f f e c t   o f   i r r a d i a t i o n  

a t   r a p i d i t y ,   and  i t   s h o u l d   p r e f e r a b l y   be  a v o i d e d   t o  

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

i n v e n t i o n .   A  h e a t e r   o r   a  l a m p ,   t h e   r a d i a t i o n   i n t e n s i t y  

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

t i m e ,   i s   a l s o   u s e d   p r e f e r a b l y .  

A  lamp  to  be  u s e d   f o r   o r   in   t h e   p r e s e n t  

i n v e n t i o n   may  be  any  o f   i n f r a r e d   l a m p s ,   c a r b o n - a r c   l a m p s ,  

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

v a p o r   l a m p s ,   s u n l a m p s ,   a r g o n   g low  l a m p s ,   f l u o r e s c e n t  

l a m p s ,   m e t a l - h a l i d e   l a m p s   and  so  f o r t h .   A  p l a t e - f i x i n g  



r a t e   i s   a r o u n d   1  to  20  p l a t e s / m i n u t e ,   and  p r e f e r a b l y  

a r o u n d   2  to  10  p l a t e s / m i n u t e ,   w h i c h   i s   1  to  10  c m / s e c  

in   t e r m s   of   a  f e e d   r a t e .  

A  p l a t e   i s   h e a t e d   f rom  a t   l e a s t   a  r e a r   s u r f a c e  

t h e r e o f ,   and  may  be  h e a t e d   f rom  t h e   f r o n t   s u r f a c e  

a d d i t i o n a l l y   as  n e c e s s a r y .   U n l i k e   t h e   r e a r   s u r f a c e   o f  

a  p l a t e ,   t h e   f r o n t   s u r f a c e   m a y  o r   may  n o t   be  c o l o r e d .  

H o w e v e r ,   i t   i s   n e c e s s a r y   t h a t   t h e   c o l o r i n g   o f   t h e   f r o n t  

s u r f a c e   of   a  p l a t e   be  d o n e   in   s u c h   a  m a n n e r   t h a t   a  t o n e r  

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

A  p l a t e   u s e d   i n   t h i s   i n v e n t i o n   c o n s i s t s   of   a  

b a s e ,   and  a  f i l m   f o r m e d   on  t h e   b a s e   and  h a v i n g   a  t o n e r -  

f i x i n g   and  i n k - r e p e l l i n g   s i l i c o n e   l a y e r .   A  f i l m   h a v i n g  

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

s i l i c o n e   r e s i n .   S u c h   a  s i l i c o n e   e l a s t o m e r   i s   a  c r o s s -  

l i n k e d   p o l y m e r   c o n t a i n i n g   d i m e t h y l s i l o x a n e   b o n d s   as  a  

m a i n   c o m p o n e n t   t h e r e o f .   The  c r o s s - l i n k e d   p o l y m e r   has   o n  

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

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

i n   some  c a s e s ,   a  m e t a l   b o n d .  

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

f o r   e x a m p l e ,   t h o s e   d i s c l o s e d   in   t h e   U n i t e d   S t a t e s   P a t e n t s  

4 , 3 0 8 , 7 9 9 ;   4 , 2 5 9 , 9 0 5   and   4 , 0 2 0 , 7 6 1 ,   J a p a n e s e   P a t e n t  

P u b l i c a t i o n   No.  1 9 7 5 5 / 1 9 8 0   ( L a i d - o p e n   No.  7 4 7 0 2 / 1 9 7 6 ) ,  

J a p a n e s e   P a t e n t   L a i d - o p e n   No.  4 2 6 0 2 / 1 9 7 6   and  J a p a n e s e  



P a t e n t   L a i d - o p e n   No.  5 6 6 0 8 / 1 9 7 7 .   Among  t h e s e   s i l i c o n e  

r e s i n s ,   t h e   s y s t e m   d i s c l o s e d   in   t h e   U n i t e d   S t a t e s   P a t e n t  

4 , 3 0 8 , 7 9 9   i s   p a r t i c u l a r l y   p r e f e r a b l e   s i n c e   i t   ha s   a  h i g h  

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

h i g h   s t a b i l i t y   w i t h   t h e   l a p s e   of   t i m e .  

The  t h i c k n e s s   of   a  p l a t e   to  be  u s e d   f o r  

w a t e r l e s s   p l a n o g r a p h i c   p r i n t i n g   i s   n o t   more   t h a n   500  µ ,  

and  p r e f e r a b l y   50  to  3 0 0  µ .   In  a  p l a t e   h a v i n g   a  

t h i c k n e s s   o f   more   t h a n   500  µ,  a  p r o p a g a t i o n   v e l o c i t y   o f  

t h e   h e a t   a b s o r b e d   by  t h e   r e a r   s u r f a c e   and  t r a n s m i t t e d   t o  

t h e   f r o n t   s u r f a c e   d e c r e a s e s .   T h i s   c a u s e s   a  d e c r e a s e   i n  

t h e   e f f i c i e n c y   of   an  i m a g e - f i x i n g   o p e r a t i o n .   In  o r d e r  

to  f o r m   a  b a s e   f o r   a  p l a t e ,   a  m a t e r i a l   c a p a b l e   o f  

r e t a i n i n g   an  i n k - r e p e l l i n g   c o a t i n g   f i l m   on  i t s   s u r f a c e  

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

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

m e t a l .   Among  t h e s e   m a t e r i a l s ,   p a p e r ,   p l a s t i c   f i l m ,  

m e t a l   f o i l ,   and  l a m i n a t i o n s   t h e r e o f   a r e   m o s t   p r e f e r a b l y  

u s e d .  

When  a  r e a r   s u r f a c e - c o l o r e d   p l a t e   i s   h e a t e d  

e v e n   w i t h   r a y s   of   a  s m a l l   wave   l e n g t h ,   a  t o n e r   c an   b e  

f i x e d   t h e r e t o   u n i f o r m l y .   More  d e s i r a b l e   r e s u l t s   t h a n  

t h o s e   in   t h e   c a s e   w h e r e   a  n o n - c o l o r e d   p l a t e   i s   u s e d   c a n  

be  o b t a i n e d   e v e n   when  some  o t h e r   h e a t i n g   s y s t e m ,   f o r  

e x a m p l e ,   a  h o t   a i r   o v e n   or   a  f a r   i n f r a r e d   h e a t i n g   m e a n s  

i s   u s e d .  



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

p r e s e n t   i n v e n t i o n   c o n t a i n s   a  r e s i n ,   a  c o l o r i n g   a g e n t   a n d  

an  e l e c t r i c   c h a r g e   c o n t r o l l i n g   a g e n t ,   t h e   p r e f e r a b l e  

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

r e s i n   and  an  a c r y l i c   c o p o l y m e r   r e s i n .  

As  d e s c r i b e d   a b o v e ,   one   s u r f a c e   of   t h e   p l a t e  

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

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

an  o p t i c a l   d e n s i t y   of   n o t   l e s s   t h a n   0 . 3 .   In  u s i n g   t h i s  

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

c o l o r e d   s u r f a c e   t h e r e o f ,   and   a t   l e a s t   a  c o l o r e d   s u r f a c e  

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

to  t h e   s u r f a c e   t h e r e o f .   A c c o r d i n g l y ,   t h i s   p l a t e   has   t h e  

f o l l o w i n g   g r e a t   a d v a n t a g e s :  

(1)  S i n c e   t h e   r e a r   s u r f a c e ,   i . e .   t h e   s u r f a c e   to  w h i c h  

t h e   r a d i a t i o n   i s   a p p l i e d ,   o f   a  p l a t e   has   an  o p t i c a l  

d e n s i t y   o f   n o t   l e s s   t h a n   0 . 3 ,   t h e   r e a r   s u r f a c e   a b s o r b s  

a t   a  h i g h   r a t e   t h e   h e a t   g e n e r a t e d   by  t h e   r a d i a t i o n   o f  

l i g h t ,   so  t h a t   a  t e m p e r a t u r e   of   t h e   p l a t e   i n c r e a s e s  

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

as  a  t o n e r ,   to   be  f u s e d   to   t h e   p l a t e   s p e e d i l y .  

(2)  S i n c e   t h e   r e a r   s u r f a c e   of   a  p l a t e   i s   h e a t e d   w i t h  

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

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

u n n e c e s s a r y ,   so  t h a t   t h e   d i m e n s i o n s   of   a  f i x i n g   m a c h i n e  



can   be  r e d u c e d .   F u r t h e r m o r e ,   t h e   p r e s e n t   i n v e n t i o n   u s e s  

a  lamp  h e a t e r   o f   w h i c h   t h e   d i s c h a r g e   e n e r g y   r e a c h e s   a  

n o r m a l   l e v e l   in   a  v e r y   s h o r t   p e r i o d   of   t i m e .   T h e r e f o r e ,  

i t   i s   n o t   n e c e s s a r y   to  keep   t h e   lamp  t u r n e d   on  t h r o u g h o u t  

an  o p e r a t i o n   o f   a  f i x i n g   m a c h i n e .   N a m e l y ,   t h e   lamp  m a y  

be  t u r n e d   on  to   s u p p l y   t h e   i m a g e - f i x i n g   e n e r g y   to   a  

p r i n t i n g   p l a t e   when  t h e   p l a t e   i s   i n s e r t e d   i n t o   a  f i x i n g  

m a c h i n e .   A c c o r d i n g l y ,   an  e n e r g y - s a v i n g   i m a g e - f i x i n g  

o p e r a t i o n   can   be  c a r r i e d   o u t .  

(3)  A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  p l a t e   i s  

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

s u b j e c t e d   to  a  f i x i n g   o p e r a t i o n ,   a  t e m p e r a t u r e   of   t h e  

p l a t e   as  a  w h o l e   i n c r e a s e s   u n i f o r m l y ,   so  t h a t   s t r a i n  

d o e s   n o t   o c c u r   b e t w e e n   an  i m a g e   a r e a   and  a  n o n - i m a g e  

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

When  a  p l a t e   i s   h e a t e d   o n l y   f r o m   i t s   f r o n t  

s u r f a c e   b y  a   c o n v e n t i o n a l   lamp  w h i c h   e m i t s   l i g h t   of   a  

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

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

in  t h e   h e a t   a b s o r p t i o n   r a t e   of   an  i m a g e   a r e a   o f   t h e  

p l a t e   and  t h a t   of   a  n o n - i m a g e   a r e a   t h e r e o f ,   b e c o m e   l a r g e  

to  c a u s e   s t r a i n   to  o c c u r   t h e r e b e t w e e n   in   a  l a r g e   s c a l e .  

The  r e a s o n   why  s u c h   s t r a i n   o c c u r s   r e s i d e s   in   t h e  

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

has   a  h i g h   h e a t   a b s o r p t i o n   r a t e   i n c r e a s e s   to  as  h i g h   a s  



200°  C  when   t h e   l i g h t   i s   a p p l i e d   to   t h e   p l a t e   f rom  a  

l a m p .   On  t h e   o t h e r   h a n d ,   a  t e m p e r a t u r e   of   a  n o n - i m a g e  

a r e a   w h i c h   r e f l e c t s   t h e   l i g h t   f rom  t h e   lamp  i n c r e a s e s  

to  l o w e r   t h a n   100°   C.  In  t h e   image   a r e a   of   t h e   p l a t e ,  

t h e   w a t e r   c o n t a i n e d   in   t h e   p a p e r   b a s e   i s   e v a p o r a t e d  

m o m e n t a r i l y   to   c a u s e   t h e   p a p e r   b a s e   to  c o n t r a c t   and ,   i n  

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

t h e   p a p e r   b a s e   i s   e v a p o r a t e d   l i t t l e .   I t   i s   c o n s i d e r e d  

t h a t   s u c h   a  d i f f e r e n c e   in   t h e   d e g r e e   of   c o n t r a c t i o n  

b e t w e e n   t h e   i m a g e   a r e a   and  n o n - i m a g e   a r e a   c a u s e s   t h e  

a b o v e - m e n t i o n e d   s t r a i n   t h e r e b e t w e e n .   Such   s t r a i n   o c c u r s  

in   a  s p e c i a l l y   l a r g e   s c a l e   when  an  a r e a   o f   t h e   i m a g e  

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

s u c h   s t r a i n ,   t h e   w a t e r   may  be  s u p p l i e d   to  t h e   p a p e r   b a s e ,  

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

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

t h e r e b y   e l i m i n a t e   a  d i f f e r e n c e   in  t h e   w a t e r   c o n t e n t  

among  t h e   p o r t i o n s   o f   t h e   p a p e r   b a s e   w h i c h   a r e   in   t h e  

v i c i n i t y   o f   t h e   i m a g e   a r e a   and  n o n - i m a g e   a r e a .   In  o r d e r  

to  c a r r y   o u t   s u c h   an  o p e r a t i o n ,   a  l o n g   p e r i o d   of   t i m e   i s  

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

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

p r i n t i n g   in   a  p r i v a t e   o f f i c e ,   in   w h i c h   p r i n t i n g   m u s t   b e  

d o n e   i m m e d i a t e l y   a f t e r   a  p l a t e   has   b e e n   m a d e .  



A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   in   w h i c h   a  

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

a  t o n e r   i m a g e   to   t h e   p l a t e ,   a  t e m p e r a t u r e   of  a  p a p e r   b a s e  

f o r   t h e   p l a t e   i n c r e a s e s   to  100°   C  or  h i g h e r   in  a l l   p a r t s  

t h e r e o f .   A c c o r d i n g l y ,   t h e   w a t e r   c o n t e n t   of  t h e   s u r f a c e  

of   a  p l a t e ,   to   w h i c h   a  t o n e r   i m a g e   has   b e e n   f i x e d ,   d o e s  

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

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

N e e d l e s s   to  s a y ,   t h e   s t r a i n   in  a  p l a t e   i s   v e r y  

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

on  a  p r i n t i n g   c y l i n d e r   d u r i n g   a  p r i n t i n g   o p e r a t i o n ,   a n d  

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

i m a g e .  

(4)  A  m a t e r i a l   w i t h   w h i c h   t h e   r e a r   s u r f a c e   of   a  p l a t e  

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

as  v a r i o u s   k i n d s   o f   p o l y m e r s .   T h e r e f o r e ,   t h e   w a t e r   a n d  

m o i s t u r e   r e s i s t a n c e   of   a  r e a r   s u r f a c e   c o a t e d   w i t h   s u c h  

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

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

p l a t e   of  t h e   same  k i n d .  

The  e f f e c t   of   t h e   p r e s e n t   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   in   more   d e t a i l   w i t h   r e f e r e n c e   to  E x a m p l e s .  

E x a m p l e   1 :  

P a p e r   p l a t e s   [ t h e   p a p e r   b a s e   f o r   w h i c h  

c o m p r i s e s   " M i r r o r   K o t e "   p a p e r   ( m a n u f a c t u r e d   by  K a n z a k i  



P a p e r   M a n u f a c t u r i n g   C o . ,   L t d . )   h a v i n g   a  t h i c k n e s s   o f  

145  µ l ,   w h i c h   had   b e e n   c o a t e d   w i t h   t o n e r   f i x i n g   s i l i c o n e  

a t   3 g / m 2 ,   w e r e   c o l o r e d   a t   t h e i r   r e s p e c t i v e   r e a r   s u r f a c e s  

w i t h   p r i n t i n g   i n k   ( b l a c k )   to  make  p r i n t i n g   p l a t e s   h a v i n g  

o p t i c a l   d e n s i t i e s   of   0 . 1 ,   0 .6   and  1 . 0 ,   r e s p e c t i v e l y .  

The  c o m p o s i t i o n   of   t h e   s i l i c o n e   a p p l i e d   to   t h e  

p l a t e   i s   as  f o l l o w s .   A f t e r   t h e   p l a t e   had  b e e n   c o a t e d  

w i t h   t h e   c o l o r i n g   m a t e r i a l ,   i t   was  d r i e d   in   t h e   a t m o s -  

p h e r i c   a i r   and  t h e n   c u r e d   in   a  160°  C  o v e n   f o r   2  m i n u t e s  

to  o b t a i n   a  p r i n t i n g   p l a t e .  

1.  D i m e t h y l p o l y s i l o x a n e   ( c o n t a i n i n g   t e r m i n a l   OH  g r o u p s ,  

m o l e c u l a r   w e i g h t   Mw  =  a b o u t   2 2 0 0 0 ,   m a n u f a c t u r e d   b y  

T o r a y   S i l i c o n e   K.  K.)  . . . . . . . . .   100  p a r t s  

2.  M i x t u r e   of   γ - g l y c y d o x y p r o p y l t r i m e t h o x y s i l a n e   a n d  

y - m e t h a c r y l o x y p r o p y l t r i m e t h o x y s i l a n e   ( b o t h   of   w h i c h  

a r e   m a n u f a c t u r e d   by  T o r a y   S i l i c o n e   K.  K.)  a t   a  r a t i o  

of   1 : 1 0   . . . . . . . . .   10  p a r t s  

3.  D i - i - p r o p o x y t i t a n i u m   b i s a c e t y l a c e t o n a t e   ( m a n u f a c t u r e d  

by  N i h o n   Soda  K.  K.)  . . . . . . . . .   3  p a r t s  

4.  I s o p a r   E  ( m a n u f a c t u r e d   by  E s s o   K a g a k u   K.  K . )  

. . . . . . . . .   958  p a r t s  

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

s u b j e c t e d   to  o f f s e t   p r i n t i n g   w i t h   i n k   c o n t a i n i n g   2 9 . 8 %  

of   r e s i n ,   10%  of   c a r b o n   and   5%  of   a l k a l i   b l u e   t o n e r   w i t h  

t h e   b a l a n c e   b e i n g   a  v e h i c l e .  



I m a g e s   o f   a  t o n e r   of   a  m o d i f i e d   e p o x y   r e s i n  

w e r e   f o r m e d   on  t h e s e   p r i n t i n g   p l a t e s   by  u s i n g   a  p l a t e -  

m a k i n g   m a c h i n e   (a  c o p y i n g   m a c h i n e   EP530R  m a n u f a c t u r e d  

by  M i n o l t a   C a m e r a   K.  K . ) .   A  s i m i l a r   i m a g e   was  f o r m e d   o n  

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

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

was  c o m p a r e d .   D u r i n g   t h e   f o r m a t i o n   of   t h e s e   i m a g e s ,   a  

f i x i n g   m a c h i n e   h a v i n g   a  7 0 0 - w a t t   h a l o g e n   lamp  ( h a v i n g   a  

l e n g t h   o f   35  cm)  s e t   u n d e r   a  m o v i n g   b l o c k   copy   and  a  

4 0 0 - w a t t   h a l o g e n   lamp  ( h a v i n g   a  l e n g t h   of   35  cm)  s e t  

a b o v e   t h e   m o v i n g   b l o c k   copy   was  u s e d .   The  p l a t e s  

( h a v i n g   a  l e n g t h   o f   40  cm)  h a v i n g   t o n e r   i m a g e s   f o r m e d  

t h e r e o n   w e r e   p a s s e d   b e t w e e n   t h e s e   h a l o g e n   l a m p s   a t  

80  c m / m i n   to  be  t h e r m a l l y   t r e a t e d   and  g i v e   p r i n t i n g  

p l a t e s .   T h e s e   p l a t e s   w e r e   s e t   in   an  o f f s e t   p r i n t e r   t o  

c a r r y   o u t   p r i n t i n g   w i t h   no  d a m p e n i n g   w a t e r   u s e d .   As  a  

r e s u l t ,   a t   l e a s t   300  s h e e t s   of   c l e a r   p r i n t e d   m a t t e r   w a s  

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

of   0 .6   and   1 . 0 .   The  p r i n t e d   m a t t e r   t h u s   o b t a i n e d   h a s  

t h e   same  v a l u e   as  t h e   one   o b t a i n e d   by  u s i n g   a  p l a t e  

o b t a i n e d   by  c a r r y i n g   o u t   f i x i n g   t r e a t m e n t   ( a t   160°  C  a n d  

f o r   1  m i n u t e )   in   an  o v e n ,   in   w h i c h   no  r e a r   s u r f a c e -  

b l a c k e n i n g   t r e a t m e n t   i s   r e q u i r e d .   H o w e v e r ,   i t   w a s  

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

d e n s i t y   o f   0 . 1   and  t h e   one   h a v i n g   a  n o n - c o l o r e d   r e a r  



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

i m a g e   i n   a  m i n u t e   d o t   o c c u r s   q u i t e   o f t e n .  

E x a m p l e   2 :  

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

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

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

t o g e t h e r ,   was  d e t e r m i n e d .  

The  p l a t e s   u s e d   in   t h i s   E x a m p l e   w e r e   p r e p a r e d  

in   t h e   f o l l o w i n g   m a n n e r .   P a p e r   b a s e s   c o m p r i s i n g   M i r r o r  

K o t e   p a p e r   " G o l d "   ( h a v i n g   a  b a s i s   w e i g h t   of   1 2 7 . 9   g / m 2  

and  a  t h i c k n e s s   o f   a b o u t   145  µm  and  m a n u f a c t u r e d   b y  

K a n z a k i   P a p e r   M a n u f a c t u r i n g   C o . ,   L t d . )   and  h a v i n g   c o l o r e d  

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

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

l i q u i d   a p p l i e d   and   m e a s u r e d   a f t e r   i t   ha s   b e e n   d r i e d   i s  

3  g / m 2 .  

C o m p o s i t i o n   of   t h e   c o a t i n g   l i q u i d :  

1.  D i m e t h y l p o l y s i l o x a n e   ( c o n t a i n i n g   t e r m i n a l   OH  g r o u p s ,  

m o l e c u l a r   w e i g h t   Mw  =  a b o u t   2 2 0 0 0 ,   m a n u f a c t u r e d   b y  

T o r a y   S i l i c o n e   K.  K.)  . . . . . . . . .   100  p a r t s  

2.  M i x t u r e   of   y - g l y c y d o x y p r o p y l t r i m e t h o x y s i l a n e   a n d  

y - m e t h a c r y l o x y p r o p y l t r i m e t h o x y s i l a n e   ( b o t h   of   w h i c h  

a r e   m a n u f a c t u r e d   by  T o r a y   S i l i c o n e   K.  K.)  a t   a  r a t i o  

of   1 : 5   . . . . . . . . .   5  p a r t s  

3.  D i - i - p r o p o x y t i t a n i u m   b i s a c e t y l a c e t o n a t e   ( m a n u f a c -  

t u r e d   by  N i h o n   Soda   K.  K.)  . . . . . . . . .   3  p a r t s  



4.  I s o p a r   E  ( m a n u f a c t u r e d   by  E s s o   K a g a k u   K.  K . )  

. . . . . . . . .   961  p a r t s  

A f t e r   t h e   p a p e r   b a s e s   w e r e   c o a t e d   w i t h   t h i s  

l i q u i d ,   t h e y   w e r e   d r i e d   in   t h e   a t m o s p h e r i c   a i r   and  t h e n  

c u r e d   a t   160°  C  f o r   2  m i n u t e s   to  o b t a i n   o b j e c t   p l a t e s .  

The  p i e c e s   of   M i r r o r   K o t e   p a p e r   u s e d   as  t h e  

p a p e r   b a s e s   had  b e e n   p r i n t e d   a t   t h e i r   r e a r   s u r f a c e s   i n  

b l a c k   c o l o r   in   a d v a n c e   so  t h a t   t h e   r e a r   s u r f a c e s   t h e r e o f  

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

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

w i t h   i n k   c o n t a i n i n g   29 .8%  of   r e s i n ,   10%  of   c a r b o n   and  5% 

of  a l k a l i   b l u e   t o n e r   w i t h   t h e   b a l a n c e   b e i n g   a  v e h i c l e .  

(The  c o n t e n t   of  c a r b o n   i n   t h e   w h o l e   s o l i d   p o r t i o n   i s  

2 2 . 4 % . )  

S o l i d   i m a g e s   o f   a  p r e d e t e r m i n e d   t o n e r   w e r e  

f o r m e d   on  t h e   p l a t e s ,   t h e   r e a r   s u r f a c e s   of   w h i c h   h a v e  

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

c o p y i n g   m a c h i n e   to  be  f i x e d   t h e r e t o   by  a  f i x i n g   m a c h i n e ,  

w h i c h   i s   a d a p t e d   to  i r r a d i a t e   t h e   r e a r   s u r f a c e   of   t h e  

p l a t e   w i t h   a  lamp  p r o v i d e d   t h e r e o n .   The  b o n d i n g   a n d  

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

d e t e r m i n e d .  

The  f i x i n g   m a c h i n e   u s e d   in   t h i s   E x a m p l e   w a s  

t h e   same  as  t h a t   u s e d   in   E x a m p l e   1.  The  f i x i n g   r a t e   o f  

a  p l a t e ,   on  w h i c h   an  i m a g e   was  f o r m e d ,   was  120  c m / m i n .  



The  b o n d i n g   and   p e e l i n g   s t r e n g t h   of   a  s o l i d  

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

t h e   r e l a t i v e   p l a t e   was  d e t e r m i n e d   in   t h e   f o l l o w i n g  

m a n n e r .  

An  e m u l s i o n   t y p e   b o n d i n g   a g e n t   was  a p p l i e d   t o  

t h e   s o l i d   i m a g e   of   a  f i x e d   t o n e r   to   be  d r i e d   in   t h e  

a t m o s p h e r i c   a i r .   P a p e r   i d e n t i c a l   w i t h   t h e   M i r r o r   K o t e  

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

t h e n   p a s t e d .   The  o b t a i n e d   p r o d u c t   was  p r e s s e d   a t  

5  k g / c m 2  f o r   1  m i n u t e ,   and  t h e n   h e a t e d   a t   80°  C  f o r   3 

m i n u t e s .   The  p r o d u c t   t h u s   o b t a i n e d   was  c u t   to  a  p r e -  

d e t e r m i n e d   s i z e   to  p r e p a r e   t e s t   p i e c e s .   A  t e n s i l e  

s t r e n g t h   t e s t e r   was  u s e d   to  d e t e r m i n e   v a l u e s   o f   s t r e n g t h  

of   t h e   t e s t   p i e c e s   when  p e e l e d   a t   1800  C.  The  o p t i c a l  

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

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

w h i c h   t h e   t o n e r s   w e r e   f i x e d   of   t h e   p l a t e s   a r e   shown  i n  

t h e   f o l l o w i n g   t a b l e .  



A  p l a t e ,   to  w h i c h   a  t o n e r   i m a g e   has   n o t   b e e n  

f i x e d ,   was  h e a t - t r e a t e d   in   an  o v e n   a t   160°  C  f o r   1 

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

p r i n t i n g   d u r a b i l i t y   in   a  p r i n t i n g   o p e r a t i o n .   The  b o n d i n g  

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

p l a t e ,   w h i c h   was  d e t e r m i n e d   u n d e r   t h e   c o n d i t i o n s   m e n -  

t i o n e d   a b o v e ,   was  75  g / c m .  

The  t o n e r   u s e d   in   t h e   m e a s u r e m e n t   c o n s i s t s   o f  

a  m a t e r i a l   c o n t a i n i n g   a  m o d i f i e d   e p o x y   r e s i n   as  i t s   b a s e .  

A  c o p y i n g   m a c h i n e   EP530R  m a n u f a c t u r e d   by  M i n o l t a   C a m e r a  

K.  K.  was  u s e d   to  f o r m   t h e   s o l i d   i m a g e s .  

E x a m p l e   3 :  

The  r e a r   s u r f a c e s   of   p l a t e s   w e r e   s u b j e c t e d   t o  

b l a c k e n i n g   t r e a t m e n t   to  d e t e r m i n e   t h e   r e l a t i o n   b e t w e e n  



t h e   v a l u e s   o f   e l e c t r i c   r e s i s t a n c e   to   t h e   r e a r   s u r f a c e s  

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

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

In  o r d e r   to  b l a c k e n   t h e   r e a r   s u r f a c e s   o f   t h e  

p l a t e s ,   C h i n a   i n k   ( h a v i n g   a  t r a d e m a r k   o f   " S u m i n o   S e i "  

m a n u f a c t u r e d   by  B o k u u n d o   K.  K.)  was  u s e d .   V a r i o u s  

q u a n t i t i e s   o f   p o l y v i n y l   a l c o h o l   was  a d d e d   to   t h e   C h i n a  

i n k   so  as  to  v a r y   t h e   v a l u e s   of   e l e c t r i c   r e s i s t a n c e   o f  

t h e   r e a r   s u r f a c e s   of   t h e   p l a t e s   when   t h e   C h i n a   i n k   i s  

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

m i x t u r e   in   s u c h   a  m a n n e r   t h a t   a  s t o c k   C h i n a   i n k   to  b e  

f i n a l l y   o b t a i n e d   i s   d i l u t e d   t w o - f o l d .   The  C h i n a   i n k  

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

same  M i r r o r   Ko te   p a p e r   as  was  u s e d   in   E x a m p l e   1)  w i t h   a  

b a r   c o a t e r .   A f t e r   t h e   r e a r   s u r f a c e s  o f  t h e   p a p e r   b a s e s  

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

s u r f a c e s   t h e r e o f   in   t h e   same  m a n n e r   as  in   E x a m p l e   1  t o  

o b t a i n   p r i n t i n g   p l a t e s .  

T o n e r   i m a g e s   w e r e   f o r m e d   by  u s i n g   a  c o p y i n g  

m a c h i n e   EP530R  m a n u f a c t u r e d   by  M i n o l t a   Camera   K.  K . ,   o n  

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

r e s i s t a n c e s   in   t h e i r   r e a r   s u r f a c e s ,   and  t h e   f o l l o w i n g  

r e s u l t s   w e r e   o b t a i n e d .  



N e e d l e s s   to  s a y ,   when  100%  C h i n a   i n k   i s   u s e d ,  

t h e   e l e c t r i c   r e s i s t a n c e   of   t h e   r e a r   s u r f a c e   of   a  p l a t e  

and  t h e   d e n s i t y   of   an  i m a g e   on  t h e   p l a t e   d e c r e a s e ,   s o  

t h a t   t h e   p l a t e   c a n n o t   be  u s e d .   The  C h i n a   i n k   i s   a  

l i q u i d   p r e p a r e d   by  d i s p e r s i n g   c a r b o n   in   w a t e r   by  u s i n g   a  

w a t e r - s o l u b l e   m a t e r i a l   s u c h   as  g l u e .  

E x a m p l e   4 :  

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

p r e p a r e d .   T o n e r   i m a g e s   w e r e   f o r m e d   on  t h e s e   p l a t e s   b y  

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

f i x e d   on  t h e   p l a t e s   by  u s i n g   a  f i x i n g   m a c h i n e   a d a p t e d   t o  

h e a t   a  m o v i n g   p l a t e   f rom  t h e   u p p e r   and  l o w e r   s i d e s  

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

t e s t e d .  



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

by  a p p l y i n g   d o u b l y - d i l u t e d   C h i n a   i n k   m e n t i o n e d   in   E x a m p l e  

3  and   c o n t a i n i n g   10%  p o l y v i n y l   a l c o h o l   to   M i r r o r   K o t e  

p a p e r   ( i d e n t i c a l   w i t h   t h e   p a p e r   u s e d   in   E x a m p l e   1 ) ,   w h i c h  

c o n s t i t u t e   t h e i r   r e s p e c t i v e   p a p e r   b a s e s .   The  p l a t e s   w e r e  

p r e p a r e d   by  a p p l y i n g   to  t h e   p a p e r   b a s e s   t h e   same  s i l i c o n e  

in   t h e   same  m a n n e r   as  in   E x a m p l e   2.  I m a g e s   of   a  t o n e r   o f  

a  m o d i f i e d   e p o x y   r e s i n   w e r e   f o r m e d   on  t h e s e   p l a t e s   b y  

u s i n g   a  c o p y i n g   m a c h i n e   EP530R  m a n u f a c t u r e d   by  M i n o l t a  

C a m e r a   K.  K.  T h i s   t o n e r   c o n s i s t s   of   p o s i t i v e l y  

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

s i z e   of   a b o u t   10  µm,  and   i s   p r e p a r e d   by  s u b j e c t i n g   to  a  

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

e p o x y   r e s i n   and  a b o u t   2  m o l e   o f   p i p e r a z i n e   to   m o d i f y   t h e  

r e s i n ,   and   a d d i n g   an  e l e c t r i c   c h a r g e   c o n t r o l l i n g   a g e n t  

and   some  o t h e r   a d d i t i v e s   to   t h e   o b t a i n e d   p r o d u c t .  

The  f i x i n g   o f   t o n e r   i m a g e s   f o r m e d   on  p l a t e s  

was  d o n e   by  u s i n g   a  f i x i n g   m a c h i n e   p r o v i d e d   w i t h   h a l o g e n  

l a m p s   a b o v e   and  b e l o w   a  p a t h   o f   a  p l a t e .   (One  8  w a t t / c m  

lamp  i s   p r o v i d e d   a b o v e   a  p a t h   o f   a  p l a t e ,   and  two  l a m p s ,  

i . e .   one   11  w a t t / c m   l amp  and  one   8  w a t t   lamp  b e l o w   t h e  

same  p a t h .   E a c h   of   t h e   l a m p s   i s   p r o v i d e d   w i t h   u p p e r   a n d  

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

2  c m / s e c   w h i l e   an  i m a g e   was  f i x e d   to   a  p l a t e .  



The  p l a t e s   t h u s   o b t a i n e d   w e r e   s u b j e c t e d   to  a  

p r i n t i n g   t e s t   by  u s i n g   a  p r i n t i n g   p r e s s   A-B  D i c k   309  a n d  

ink   f o r   w a t e r l e s s   p l a n o g r a p h i c   p r i n t i n g .   As  a  r e s u l t ,  

a t   l e a s t   1000  s h e e t s   of   p r i n t e d   m a t t e r   c o u l d   be  o b t a i n e d  

by  e a c h   p l a t e   w i t h   85  l i n e s / i n c h ,   10%  d o t   t o n e r   i m a g e s  

k e p t   f i x e d .   E a c h   of   t h e   p l a t e s ,   to  w h i c h   an  i m a g e   h a d  

b e e n   f i x e d ,   had   no  s t r a i n   b e t w e e n   i t s   s o l i d   i m a g e   a r e a  

and  n o n - i m a g e   a r e a ;   p r i n t i n g   c o u l d   be  done   n o r m a l l y .  

A l s o ,   a  s i l i c o n e   l a y e r   was  f o r m e d   on  a  p a p e r  

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

l e f t   w h i t e ,   in   t h e   m e n t i o n e d   m a n n e r   to  p r e p a r e   a  p l a t e ,  

on  w h i c h   an  i m a g e   was  t h e n   f o r m e d   in   t h e   m e n t i o n e d  

m a n n e r .   The  i m a g e   was  f i x e d   a t   2  c m / s e c   by  a  f i x i n g  

m a c h i n e   h a v i n g   an  u p p e r   l amp  a l o n e   ( h a l o g e n   l amp  h a v i n g  

an  i l l u m i n a n c e   of   23  w a t t / c m )   to  o b t a i n   a  p r i n t i n g   p l a t e .  

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

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

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

c o n t r a c t e d ,   s t r a i n   h a v i n g   o c c u r r e d   in   a  l a r g e   s c a l e  

b e t w e e n   t h e   i m a g e   a r e a   of   t h e   p l a t e   and  n o n - i m a g e   a r e a  

t h e r e o f .  

T h i s   p l a t e   was  s u b j e c t e d   to  a  p r i n t i n g   t e s t   b y  

u s i n g   a  p r i n t i n g   p r e s s   A-B  D i c k   309  in   t h e   same  m a n n e r  

as  m e n t i o n e d   a b o v e .   A f t e r   l e s s   t h a n   300  s h e e t s   o f  

p r i n t e d   m a t t e r   had   b e e n   o b t a i n e d ,   an  i n s u f f i c i e n t  



d e p o s i t i o n   of   t h e   t o n e r   i m a g e   (85  l i n e s / i n c h ,   10%  d o t )  

was  o b s e r v e d .   In  a d d i t i o n ,   some  s h e e t s   of   p r i n t e d  

m a t t e r   had   s h i f t e d   i m a g e s ,   w h i c h   w e r e   s e e m i n g l y   due  t o  

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



1.  A  d i r e c t   p r i n t i n g   p l a t e   f o r   w a t e r l e s s  

p l a n o g r a p h i c   p r i n t i n g ,   c o m p r i s i n g   a  b a s e ,   an  i n k -  

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

of   s a i d   b a s e ,   and  a  l a y e r   of   a  c o l o r i n g   m a t e r i a l   p r o v i d e d  

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

d e n s i t y   of   n o t   l e s s   t h a n   0 . 3 .  

2.  A  d i r e c t   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   1 ,  

w h e r e i n   s a i d   o p t i c a l   d e n s i t y   i s   n o t   l e s s   t h a n   0 . 5 .  

3.  A  d i r e c t   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   1 ,  

w h e r e i n   s a i d   o p t i c a l   d e n s i t y   i s   n o t   l e s s   t h a n   0 . 7 .  

4.  A  d i r e c t   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   1 ,  

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

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

5.  A  d i r e c t   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   1 ,  

w h e r e i n   t h e   r e a r   s u r f a c e   of   s a i d   b a s e   has   e l e c t r i c  

r e s i s t a n c e  o f   n o t   l e s s   t h a n   109  Ω / c m 2 .  

6.  A  d i r e c t   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   1 ,  

w h e r e i n   s a i d   p l a t e   has   a  t h i c k n e s s   of   50  to  300  µ .  

7.  A  d i r e c t   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   1 ,  

w h e r e i n   s a i d   b a s e   c o n s i s t s   of   a  m a t e r i a l   s e l e c t e d   f r o m  

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

p a p e r   as  a  m a i n   c o m p o n e n t .  

8.  A  d i r e c t   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   1 ,  

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



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

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

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

g r o u p ;   and  a  m e t a l .  

9.  A  m e t h o d   o f   u t i l i z i n g   a  d i r e c t   p r i n t i n g   p l a t e  

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

c o n s i s t s   o f   a  b a s e   c o l o r e d   a t   i t s   r e a r   s u r f a c e   in   s u c h  

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

of   n o t   l e s s   t h a n   0 . 3 ,   and   an  i n k - r e p e l l i n g   s i l i c o n e  

l a y e r   l a m i n a t e d   on  t h e   f r o n t   s u r f a c e   of   s a i d   b a s e ,  

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

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

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

b a s e   w i t h   r a d i a t i o n   to  f u s e   s a i d   i m a g e - f o r m i n g   m a t e r i a l  

to  an  o u t e r   s u r f a c e   of   s a i d   s i l i c o n e   l a y e r .  

10.   A  m e t h o d   a c c o r d i n g   to  C l a i m   9,  w h e r e i n   s a i d  

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

r e g i o n   of   0 . 3   to  4  µ .  

11.   A  m e t h o d   a c c o r d i n g   to   C l a i m   9,  w h e r e i n   s a i d  

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

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

of  a  p l a i n   p a p e r   c o p y i n g   s y s t e m ,   an  i n k   j e t   p r i n t i n g  

m e t h o d ,   and  h a n d w r i t i n g   m e t h o d .  
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