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T e c h n i c a l   F i e l d  

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  t r a n s p a r e n t  

i m a g i n g   s h e e t s   f o r   use   in  m e c h a n i c a l   c o p y i n g   m a c h i n e s .  

More  p a r t i c u l a r l y ,   t he   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  

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

s h e e t   and  an  o p a q u e   member  a d h e r e d   t h e r e t o .   S u c h  

c o m p o s i t e ,   t r a n s p a r e n t   s h e e t s   can  be  used   in  s t a t e - o f - t h e -  

a r t   c o p y i n g   m a c h i n e s   e m p l o y i n g   p h o t o   s e n s i n g   means   t o  

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

m e c h a n i s m .  

B a c k g r o u n d   A r t  

Modern   c o p y i n g   m a c h i n e s   e m p l o y   s o p h i s t i c a t e d  

m e c h a n i s m s   to  a l l o w   them  to  s e l e c t   i m a g i n g   s h e e t s   f rom  a  

s t a c k   of  s u c h   s h e e t s   and ,   by  the   use  of  r o l l e r s ,   w h e e l s ,  

b e l t s ,   and  t he   l i k e ,   c a u s e   s u c h   s h e e t s   to  r a p i d l y   a n d  

p r e c i s e l y   be  moved  p a s t   v a r i o u s   p o i n t s   in  t he   m a c h i n e   t o  

c a u s e   t he   s h e e t s   to  be  i m a g e d ,   p r o c e s s e d   and  s u b s e q u e n t l y  

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

o p e r a t o r .   Such  m a c h i n e s   can  p r o d u c e   a  g r e a t   number   o f  

c o p i e s   in  a  r e l a t i v e l y   s h o r t   t i m e   s p a n .   To  a c c o m p l i s h  

t h i s   t a s k ,   t he   s h e e t s   mus t   be  fed   r a p i d l y   and  p r e c i s e l y  

t h r o u g h   t h e   m a c h i n e .   Copy  m a c h i n e s   of  t h i s   t y p e   c a n  

t y p i c a l l y   p r o v i d e   up  to  120  c o p i e s   p e r  m i n u t e .  

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

of  t h e   s h e e t s   can  be  a c c o m p l i s h e d ,   s o p h i s t i c a t e d   s e n s i n g  

m e c h a n i s m s   have   been   b u i l t   i n t o   such   m a c h i n e s   to  p r e v e n t  

d a m a g e   to  of  the   m a c h i n e   i f   w r i n k l i n g ,   t e a r i n g   or  o t h e r  

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

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

j a m m i n g   o c c u r s   so  as  to  a v o i d   any  damage  to  t he   m a c h i n e  

c a u s e d   by  such   j a m m i n g .   Many  s e n s i n g   m e c h a n i s m s   e m p l o y  

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



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

to  o p e r a t e   t h e   s h e e t s   m u s t   be  o p a q u e   in  c e r t a i n   a r e a s   s o  

as  to   i n t e r r u p t   t he   l i g h t   beams   e m p l o y e d   in  t h e   p h o t o -  

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

m a t e r i a l s   a r e   u sed   in  s u c h   c o p y i n g   m a c h i n e s   t h e y   mus t   b e  

r e n d e r e d   o p a q u e   in  s e l e c t e d   a r e a s   in  o r d e r   to  o p e r a t e  

p r o p e r l y   in  t he   m a c h i n e s .  

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

p o r t i o n   of  t h e   t r a n s p a r e n t   s h e e t   be  r e n d e r e d   o p a q u e   a n d  

t h e   p r i n t i n g   of  a  d a r k   l i n e   a l o n g   t he   t op   or  s i d e   of  s u c h  

s h e e t s   i s   s u f f i c i e n t .   O t h e r   m a c h i n e s   r e q u i r e   t h a t   a  

g r e a t e r   a r e a   of  t he   s h e e t   be  r e n d e r e d   o p a q u e   or  t h a t   p r i m e  

image   a r e a s   of  t he   s h e e t   be  o p a q u e .   O b v i o u s l y ,   t h i s  

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

u n o b t r u s i v e   o p a q u e   l i n e   p r i n t e d   a l o n g   one  e d g e .   In  o r d e r  

to  u se   t r a n s p a r e n t   s h e e t s   in   s u c h   m a c h i n e s ,   a  p a p e r  

b a c k i n g ,   s u b s t a n t i a l l y   c o e x t e n s i v e   w i t h   t h e   s h e e t ,   i s  

a d h e r e d   to  t h e   t r a n s p a r e n t   s h e e t   and  r e m o v e d   t h e r e f r o m  

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

p a p e r   s h e e t   is   a d h e r e d   to  t h e   t r a n s p a r e n t   s h e e t   by  a  t h i n  

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

p r o x i m a t e   a  common  edge   of  t h e   m a t e d   s h e e t s .   When  t h e  

t r a n s p a r e n t   s h e e t   has   b e e n   i m a g e d   t h e   o p e r a t o r   t e a r s   t h e  

p a p e r   s h e e t   f rom  the   t r a n s p a r e n t   s h e e t   and  d i s c a r d s   t h e  

p a p e r   s h e e t .  

The  use   of  such   p a p e r   b a c k i n g   s h e e t s   has   n o t  

p r o v i d e d   a  s a t i s f a c t o r y   i m a g i n g   m a n i f o l d .   When  t he   p a p e r  
s h e e t   i s   t o r n   f rom  the   t r a n s p a r e n t   s h e e t ,   v i s i b l e   p a p e r  
f i b e r s   r e m a i n   on  the   t r a n s p a r e n t   s h e e t   in  t he   a r e a   of  t h e  

a d h e s i v e   b o n d .   When  a  d i s c o n t i n u o u s   a d h e s i v e   bond  i s  

u s e d ,   f o r   e x a m p l e ,   a  " d a s h e d "   a d h e s i v e   l i n e ,   t he   a m o u n t   o f  

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

r e m o v a l   of   t he   p a p e r   s h e e t   i s   s o m e w h a t   r e d u c e d .   H o w e v e r ,  

a  more   s e r i o u s   p r o b l e m   can  d e v e l o p   in  t h a t   s u c h   c o m p o s i t e  

s h e e t s   h a v e   a  g r e a t e r   t e n d e n c y   to   jam  in  t h e   f e e d  

m e c h a n i s m   of  t he   copy  m a c h i n e s .  



D i s c l o s u r e   of   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  t r a n s p a r e n t  

i m a g i n g   s h e e t   m a n i f o l d s   or  " s e t s "   f o r   use  in  c o p y i n g  

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

to  as  " p l a i n   p a p e r "   c o p y i n g   m a c h i n e s .   More  p a r t i c u l a r l y ,  

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

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

i m a g e a b l e   in   a  c o p y i n g   m a c h i n e ;   an  o p a q u e ,   p a p e r   s h e e t ;  

and  an  a d h e s i v e   c o m p o s i t i o n   i n t e r p o s e d   b e t w e e n   a n d  

a d h e r i n g   t h e   p a p e r   s h e e t   to  t h e   t r a n s p a r e n t   s h e e t .   T h e  

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

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

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

t r a n s p a r e n t   s h e e t   or  t he   a d h e s i v e   i t s e l f .   In  a d d i t i o n ,  

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

t he   a d h e s i v e   bond   is   l e s s   t h a n   t he   a d h e s i v e   bond  s t r e n g t h  

w h i c h   w o u l d   t e a r   t h e   p a p e r   f i b e r s   when  the   s h e e t s   a r e  

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

a l l o w s   t h e   p a p e r   s h e e t   to  be  p e e l e d   f rom  t he   t r a n s p a r e n t  

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

t r a n s p a r e n t   s h e e t ,   p r e f e r a b l y   w i t h o u t   l e a v i n g   a n y  
s u b s t a n t i a l   a d h e s i v e   r e s i d u e   on  t he   t r a n s p a r e n t   s h e e t .  

The  s h e e t s   of  t he   m a n i f o l d   a r e   p r e f e r a b l y   j o i n e d  

by  a  c o n t i n u o u s   l i n e   of  a d h e s i v e   such   as  a  l i n e   o f  

a d h e s i v e   p r o x i m a t e   a  common  e d g e .  

A  n u m b e r   of  a d h e s i v e s   can  be  f o r m u l a t e d   t o  

p r o v i d e   t h e   c h a r a c t e r i s t i c s   n o t e d   a b o v e .   For  e x a m p l e ,   t h e  

n a t u r a l   r u b b e r   a d h e s i v e s   have   been   f o u n d   to  work  w e l l   a n d  

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

been   f o u n d   to   have   t he   n e c e s s a r y   c h a r a c t e r i s t i c s .   F o r  

e x a m p l e ,   p o l y ( v i n y l a c e t a t e )   p o l y m e r s   have   been   f o u n d   t o  

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

by  the   a d d i t i o n   of  an  e s t e r   to   m o d i f y   t he   a d h e s i v e  

c h a r a c t e r i s t i c s   of  t he   p o l y ( v i n y l a c e t a t e ) .   In  a d d i t i o n ,  

an  i s o o c t y l a c r y l a t e / a c r y l i m i d e   c o p o l y m e r   in  c o m b i n a t i o n  

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

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



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

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

s t r u c t u r a l   s t a b i l i t y   so  t h a t   t h e y   do  n o t   c a u s e   e x c e s s i v e  

j a m m i n g   in  a  c o p y i n g   m a c h i n e .   When  p r o c e s s e d ,   t h e  

m a n i f o l d   s h e e t s   of  t h e   p r e s e n t   i n v e n t i o n   can   be  r e a d i l y  

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

f i b e r s   a t t a c h e d   to   t h e   t r a n s p a r e n t   s h e e t .  

D e t a i l e d   D e s c r i p t i o n  

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

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

R e p r e s e n t a t i v e   of  s u c h   p o l y m e r i c   s h e e t s   a r e   p o l y ( e t h y l e n e  

t e r e p h t h a l a t e )   and  p o l y c a r b o n a t e   s h e e t s   r a n g i n g   i n  

t h i c k n e s s   f rom  a b o u t   2  to   5  m i l s   ( 5 0 - 2 0 0   m i c r o m e t e r s ) .  

The  i m a g e - r e c e i v i n g   s u r f a c e   of  t he   s h e e t s   may  be  t r e a t e d  

w i t h   v a r i o u s   s u r f a c e   t r e a t m e n t s ,   known  p e r   s e ,   to  i m p r o v e  

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

f r i c t i o n   r e d u c i n g   c o a t i n g s   may  be  e m p l o y e d   as  is  w e l l  

known  in  t he   a r t .   T y p i c a l   a n t i s t a t i c   m a t e r i a l s   a r e  

q u a t e r n a r y   ammonium  s a l t s   w h i l e   p u l v e r i z e d   u r e a   f o r m a l d e -  

hyde   p a r t i c l e s   can  be  u s e d   to  p r o v i d e   a  f r i c t i o n   r e d u c i n g  

c o a t i n g .  

As  n o t e d   h e r e i n ,   t he   t r a n s p a r e n t   s h e e t   mus t   b e  

r e n d e r e d   o p a q u e   by  some  means   in  o r d e r   to  be  u s e f u l   in  a  

c o p y i n g   m a c h i n e s   e m p l o y i n g   p h o t o s e n s i n g   m e c h a n i s m s   t o  

c o n t r o l   t h e   f e e d   m e c h a n i s m .   T h i s   is   a c c o m p l i s h e d   b y  

a d h e r i n g   an  o p a q u e ,   p a p e r   s h e e t   to  t he   u n d e r s i d e   ( n o n  

i m a g e - r e c e i v i n g   s i d e )   of  t he   t r a n s p a r e n t   s h e e t .   T h e  

m a n i f o l d   is   t h e n   o p a q u e   and  t he   copy  m a c h i n e   " s e e s "   a n  

o p a q u e   p i e c e   of  p a p e r   p a s s i n g   t h r o u g h .   F o l l o w i n g   i m a g i n g ,  

t h e   m a n i f o l d   is   s e p a r a t e d   by  p e e l i n g   the   p a p e r   s h e e t   f r o m  

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

The  p a p e r   s h e e t s   u s e f u l   in  t he   m a n i f o l d   can  b e  

s e l e c t e d   f rom  a  w i d e   v a r i e t y   of  p a p e r   m a t e r i a l s .   T h e  

p a p e r   s h o u l d   be  o p a q u e   and  s h o u l d   have   s u f f i c i e n t   d i m e n -  

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

w r i n k l i n g   on  p a s s a g e   t h r o u g h   the   c o p y i n g   m a c h i n e .   T h e  



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

may  a l s o   d i c t a t e   t he   p a p e r   to  be  e m p l o y e d .   For  e x a m p l e ,  

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

t e m p e r a t u r e s   can  u t i l i z e   h i g h e r   w e i g h t   p a p e r s   w h e r e a s  

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

may  p e r f o r m   b e t t e r   w i t h   l o w e r   w e i g h t   p a p e r s .   G e n e r a l l y ,  

p a p e r s   in  t h e   w e i g h t   r a n g e   of  18  to   46  p o u n d s   ( 8 - 2 1   k g )  

p e r   r eam  (500  s h e e t s   o f  . 2 4 "   x  36"  (70  x  91  cm)  p a p e r )   a r e  

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

I t   has   been   f o u n d   t h a t   a  m a c h i n e   g l a z e d   o r  

c a l e n d e r e d   p a p e r   is  p r e f e r a b l e   as  t h e r e   is  l e s s   l i k e l i h o o d  

of  p a p e r   t e a r i n g   when  t h e   p a p e r   s h e e t   is  p e e l e d   f rom  t h e  

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

The  a d h e s i v e   e m p l o y e d   in  t he   p r e s e n t   i n v e n t i o n  

m u s t   be  f o r m u l a t e d   to  have   c a r e f u l l y   b a l a n c e d   a d h e s i v e  

p r o p e r t i e s .   On  the   one  hand  t h e   a d h e s i v e   mus t   a d h e r e   t h e  

p a p e r   f i r m l y   to  t he   t r a n s p a r e n t   s h e e t   so  t h a t   t h e   m a t e d  

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

p a c k a g i n g   or  d u r i n g   i m a g i n g   in  t h e   copy  m a c h i n e .   On  t h e  

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

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

p a p e r   f i b e r s   a d h e r e d   t h e r e t o .  

I t   has   been   f o u n d   by  t h e   p r e s e n t   i n v e n t o r   t h a t  

t h e   a d h e s i v e   mus t   have   a  bond  s t r e n g t h   to  the   t r a n s p a r e n t  

s h e e t   m a t e r i a l   or  a  c o h e s i v e   s t r e n g t h   w h i c h   w i l l   n o t  

e x c e e d   t h e   t e a r   s t r e n g t h   of  t h e   p a p e r   e m p l o y e d .   Thus ,   a s  

l o n g   as  t h e   a d h e s i v e   bond  can  be  b r o k e n   c o h e s i v e l y   or  a t  

t h e   a d h e s i v e - a d h e r e n d   i n t e r f a c e   w i t h   a  f o r c e   t h a t   does   n o t  

e x c e e d   t h i s   v a l u e ,   p a p e r   f i b e r s   w i l l   no t   be  t o r n   f rom  t h e  

s u r f a c e   of  he  p a p e r   and  be  l e f t   on  the   t r a n s p a r e n t   s h e e t .  

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

l e s s   t h a n   a b o u t   1400  g r a m s   p e r   i n c h   w i d t h   (550  g  pe r   cm) 

when  m e a s u r e d   in  180  d e g r e e   p e e l   a t   100  i n c h e s / m i n u t e  

(40  c m / m i n )   u s i n g   30  p o u n d   ( 1 3 . 6   kg)  g l a z e d   p a p e r   and  3 

mi l   (76  m i c r o m e t e r )   t h i c k   p o l y e s t e r ,   is  s a t i s f a c t o r y .   I f  

t h e   a d h e s i v e   bonds   more  s t r o n g l y   t h a n   t h i s ,   f i b e r s   w i l l   b e  

t o r n   f rom  t he   p a p e r   when  t he   s h e e t s   a re   s e p a r a t e d .   I t   i s  



p r e f e r r e d   t h a t   t h e   a d h e s i v e   bond  be  p r e f e r e n t i a l l y   b r o k e n  

a t   t h e   i n t e r f a c e   b e t w e e n   t h e   a d h e s i v e   and  t h e   t r a n s p a r e n t  

s h e e t   so  t h a t   s u b s t a n t i a l l y   no  a d h e s i v e   r e s i d u e   is  l e f t   o n  

t h e   t r a n s p a r e n t   s h e e t .   T h i s   can   be  r e a d i l y   a c c o m p l i s h e d  

w i t h   c e r t a i n   a d h e s i v e   m a t e r i a l s   as  w e l l   be  s e e n  

h e r e i n a f t e r .  

A d h e s i v e s   h a v i n g   t h e   n e c e s s a r y   b o n d i n g  

p r o p e r t i e s   can   be  f o r m u l a t e d   by  s k i l l e d   w o r k e r s   in  t h e  

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

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

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

p r o p e r t i e s   and  a f f i n i t y   f o r   t he   s u r f a c e s   to  be  j o i n e d  

f o l l o w e d   by  m o d i f i c a t i o n   of  t he   p o l y m e r ,   i f   n e c e s s a r y ,   t o  

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

A  v a r i e t y   of  p o l y m e r s   can   be  u s e d   as  the   b a s e  

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

p o l y ( v i n y l   a c e t a t e )   a r e   two  s u c h   m a t e r i a l s   w h i c h   a r e  

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

N a t u r a l   l a t e x   r u b b e r   is  a  p a r t i c u l a r l y   u s e f u l   b a s e  

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

t o u g h   and  has   good  a g e i n g   p r o p e r t i e s .   The  t a c k   can  b e  

e a s i l y   a d j u s t e d   by  p r o p e r   c o m p o u n d i n g   and  t h e   a g e i n g  

p r o p e r t i e s   can  be  i m p r o v e d   by  t h e   a d d i t i o n   of  a n t i o x i d a n t s  

and  o t h e r   known  a d d i t i v e s .   A  u s e f u l   f o r m u l a t i o n   c o m p r i s e s  

167  p a r t s   by  w e i g h t   of  60%  s o l i d s   n a t u r a l   r u b b e r   l a t e x ,  

8 . 0   p a r t s   t e r p e n e   t a c k i f y i n g   r e s i n ,   0 . 2   p a r t s   a n t i o x i d a n t ,  

0 .7   p a r t s   t h e r m o p l a s t i c   r e s i n / e s t e r   m a t e r i a l ,   2 .8   p a r t s  

p l a s t i c i z e r ,   2 .3   p a r t s   26  D e g r e e   Baume  ammonia   and  58  

p a r t s   w a t e r .  

A  d i f f e r e n t   c l a s s   of  a d h e s i v e   w h i c h   has  a l s o  

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

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

s u c h   an  a d h e s i v e   a r e   a b o u t   4 6 - 5 1   p a r t s   by  w e i g h t  

p o l y ( v i n y l   a c e t a t e ) ,   2-4  p a r t s   d i e t h y l e n e   g l y c o l  

d i b e n z o a t e ,   2 - 3 . 5   p a r t s   d i p r o p y l e n e   g l y c o l   d i b e n z o a t e   a n d  

44  p a r t s   by  w e i g h t   w a t e r .   T h e s e   a d h e s i v e s   a r e  

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





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

c o m b i n a t i o n ,  

a)  a  t r a n s p a r e n t ,   p o l y m e r i c   s h e e t  

i m a g e a b l e   in  a  c o p y i n g   m a c h i n e ;  

b)  an  o p a q u e ,   p a p e r   s h e e t   u n d e r l y i n g   a n d  

in  r e g i s t e r   w i t h   s a i d   t r a n s p a r e n t   s h e e t ;  

c)  an  a d h e s i v e   c o m p o s i t i o n   i n t e r p o s e d  

b e t w e e n   and  b o n d i n g   s a i d   p a p e r   s h e e t   to   s a i d  

t r a n s p a r e n t   s h e e t ,   t he   p e e l   s t r e n g t h   of  s a i d   a d h e s i v e  

bond  b e i n g   l e s s   t h a n   t he   t e a r   s t r e n g t h   of  s a i d   p a p e r .  

2.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   1  w h e r e i n   s a i d   a d h e s i v e   f o r m s   a  c o n t i n u o u s   bond  l i n e  

h a v i n g   a  l e n g t h   s u b s t a n t i a l l y   e q u a l   to   t h e   l e n g t h   or  w i d t h  

of  s a i d   p a p e r   s h e e t .  

3.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   1  w h e r e i n   s a i d   a d h e s i v e   c o m p r i s e s   an  o r g a n i c  

p o l y m e r i c   a d h e s i v e .  

4.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   3  w h e r e i n   s a i d   o r g a n i c   p o l y m e r i c   a d h e s i v e   i s  

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

n a t u r a l   r u b b e r ,   i s o o c t y l   a c r y l a t e / a c r y l i m i d e   c o p o l y m e r   a n d  

e t h y l e n e / v i n y l a c e t a t e   c o p o l y m e r .  

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

C l a i m   3  w h e r e i n   s a i d   a d h e s i v e   c o m p r i s e s   a b o u t   46  to   5 1  

p a r t s   by  w e i g h t   p o l y ( v i n y l a c e t a t e ) ,   2  to   4  p a r t s   by  w e i g h t  

d i e t h y l e n e g l y c o l   d i b e n z o a t e ,   2  to   3 . 5   p a r t s   by  w e i g h t  

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

an  e m u l s i o n .  



6.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   3  w h e r e i n   s a i d   a d h e s i v e   c o m p r i s e s   a b o u t   1 6 7 p a r t s   b y  

w e i g h t   of  60%  by  w e i g h t   s o l i d s   n a t u r a l   r u b b e r   l a t e x ,   8 

p a r t s   by  w e i g h t   t e r p e n e   t a c k i f y i n g   r e s i n ,   2 .8   p a r t s   b y  

w e i g h t   p l a s t i c i z e r ,   2 .3   p a r t s   by  w e i g h t   ammonia   a n d  

s u f f i c i e n t   w a t e r   to   fo rm  an  e m u l s i o n .  

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

c o m b i n a t i o n ,  

a)  a  t r a n s p a r e n t ,   p o l y e s t e r   s h e e t  

i m a g e a b l e   in  a  c o p y i n g   m a c h i n e ;  

b)  an  o p a q u e   s h e e t   of  bond  p a p e r   u n d e r -  

l y i n g   and  in  r e g i s t e r   w i t h   s a i d   t r a n s p a r e n t   s h e e t ;  

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

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

bond  l i n e   p r o x i m a t e   a  common  edge   of  s a i d   s h e e t s ,   t h e  

p e e l   s t r e n g t h   of  t he   a d h e s i v e   bond  b e i n g   l e s s   t h a n  

t he   t e a r   s t r e n g t h   of  t he   p a p e r   w h e r e b y   the   p a p e r  
s h e e t   can  be  p e e l e d   f rom  t he   p o l y e s t e r   s h e e t   w i t h o u t  

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

8.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   7  w h e r e i n   t he   p e e l   s t r e n g t h   of  t h e   a d h e s i v e   bond  i s  

l e s s   t h a n   a b o u t   550  g r a m s   p e r   l i n e a l   c e n t i m e t e r .  

9.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   7  w h e r e i n   s a i d   a d h e s i v e   c o m p r i s e s   a b o u t   167  p a r t s   b y  

w e i g h t   of  60%  by  w e i g h t   s o l i d s   n a t u r a l   r u b b e r   l a t e x   8 

p a r t s   by  w e i g h t   t e r p e n e   t a c k i f y i n g   r e s i n ,   2 .8   a r t s   b y  

w e i g h t   p l a s t i c i z e r ,   2 .3   p a r t s   by  w e i g h t   ammonia   a n d  

s u f f i c i e n t   w a t e r   to  form  an  e m u l s i o n .  



10.  An  i m a g i n g   s h e e t   m a n i f o l d   a c c o r d i n g   t o  

C l a i m   7  w h e r e i n   s a i d   a d h e s i v e   c o m p r i s e s   a b o u t   46  to   5 1  

p a r t s   by  w e i g h t   p o l y ( v i n y l a c e t a t e ) ,   2  to   4  p a r t s   by  w e i g h t  

d i e t h y l e n e   g l y c o l   d i b e n z o a t e ,   2  t o   3 . 5   p a r t s   by  w e i g h t  

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

an  e m u l s i o n .  
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