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oneet  material  carrying  an  unobtrusive  image  and  method  for  its  production. 
An  unobtrusive  image  is  applied  to  paper  or  other  sheet 

material  by  means  of  a  charged  droplet  printer,  for  example 
an  inkjet  printer.  The  unobtrusive  image  applied  may  perform 
the  function  usually  associated  with  a  watermark  in  paper,  but 
in  contrast  to  a  watermark,  may  be  applied  to  papers  during 
their  production  on  high  speed  wide  deckle  machines  or  to 
coated  papers.  The  method  is  particularly  suitable  for  unob- 
trusively  imaging  pressure-sensitive  copying  material. 



T h i s   i n v e n t i o n   r e l a t e s   to  s h e e t   m a t e r i a l   c a r r y i n g   a n  

u n o b t r u s i v e   i m a g e ,   and  to  a  m e t h o d   f o r   i t s   p r o d u c t i o n .   T h e  

u n o b t r u s i v e   image   may  f o r   e x a m p l e   be  p r o v i d e d  t o   a f f o r d   a n  

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

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

W a t e r m a r k i n g   by  means   of  a  dandy   r o l l   and  r u b b e r - m a r k i n g   b y  

means   o f   a  r a i s e d   image   on  a  p r e s s   r o l l   a r e   w e l l - k n o w n  

m e a n s   o f   i m p a r t i n g   a  f e i n t   or   u n o b t r u s i v e   image   to  p a p e r   s o  

as  to   i n d i c a t e   i t s   o r i g i n .  

H o w e v e r ,   w a t e r m a r k i n g   and  r u b b e r - m a r k i n g   add  s u b s t a n t i a l l y  

to   t h e   c o s t   of  t h e   p a p e r ,   and  h e n c e   t h e y   have   been   e m p l o y e d  

c h i e f l y   w i t h   h i g h   q u a l i t y   p a p e r s   w h i c h   command  a  p r e m i u m  

p r i c e ,   s u c h   as  p a p e r   f o r   use   in  p r e s t i g e   s t a t i o n e r y .  

W a t e r m a r k i n g   and  r u b b e r - m a r k i n g   a re   n o r m a l l y   u n e c o n o m i c   f o r  

p a p e r s   w h i c h   a re   p r o d u c e d   at  h i g h   s p e e d ,   a n d / o r   on  w i d e  

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

r e g i o n   o f   t h e   w a t e r m a r k   or  r u b b e r - m a r k   some  p r o p e r t i e s   o f  

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

p o r o s i t y   and  s m o o t h n e s s .   T h i s   may  be  d i s a d v a n t a g e o u s   i n  

some  c i r c u m s t a n c e s ,   f o r   e x a m p l e   i f   t he   p a p e r   i s   s u b s e q u e n t l y  

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

c o a t i n g   i s   d e s i r a b l e .   In  any  e v e n t   w a t e r m a r k i n g   and  r u b b e r -  

m a r k i n g   a r e   of  l i m i t e d   v a l u e   whe re   c o a t e d   p a p e r s   a re   c o n c e r n e d  

s i n c e   t h e   w a t e r m a r k   or  r u b b e r - m a r k   may  be  o b s c u r e d   by  t h e  

c o a t i n g .  



I t   h a s   now  been   f o u n d   t h a t   p r i n t i n g   t e c h n i q u e s   in  w h i c h  

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

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

p a t h   on  to   a  m a t e r i a l   to   be  p r i n t e d   a f f o r d   a  means   o f  

a p p l y i n g   a  f e i n t   or   u n o b t r u s i v e   image   to  c o a t e d   or  u n c o a t e d  

p a p e r   o r   to   o t h e r   s h e e t   m a t e r i a l ,   even   w h e r e   h i g h   s p e e d s   o f  

p r o d u c t i o n   or   w i d e   dec ides   a r e   i n v o l v e d .   Such  p r i n t i n g  

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

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

d r o p l e t   p r i n t i n g   t e c h n i q u e s .   They  a r e   in  t h e m s e l v e s   w e l l -  

k n o w n .   I n k - j e t   p r i n t i n g   i s   d e s c r i b e d ,   f o r   e x a m p l e ,   in   a n  

a r t i c l e   e n t i t l e d   " J e t   S e t "   in   B r i t i s h   P r i n t e r ,   J u n e   1980 ,   a n d  

in   UK  P a t e n t s   Nos.   1  354  890 ,   1  432  366,   1  461  3 8 5 ,  

1  462  193 ,   1  464  370,   1  479  9 6 3 ,   1  491  234 ,   1  500  908  a n d  

1  533  6 5 9 .  

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

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

by  c h a r g e d   d r o p l e t   p r i n t i n g ,   p r e f e r a b l y   i n k - j e t   p r i n t i n g .  

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

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

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

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

p r e f e r a b l y  a n   i n k - j e t   p r i n t e r .  

The  s h e e t   m a t e r i a l   may  f o r   e x a m p l e   be  p a p e r   or  c o a t e d   p a p e r .  

In  a  p r e f e r r e d   e m b o d i m e n t   of   t h e   p r e s e n t   m e t h o d ,   t h e   p r i n t e r  

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

w h i c h   t h e   p a p e r   o r   c o a t e d   p a p e r   i s   p r o d u c e d ,   w h e r e b y   t h e   w e b  

s p e e d   t h r o u g h   t h e   p r i n t e r   i s   t h e   same  as  t h e   web  s p e e d   t h r o u g h  

t h e   m a c h i n e .   N o r m a l l y ,   an  a r r a y   of  p r i n t e r s   w i l l   be  p r o v i d e d  

a c r o s s   t h e   w i d t h   of   t h e   w e b .  



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

u n o b t r u s i v e   image   may  be  an  ink   or  any  o t h e r   m a t e r i a l   w h i c h  

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

r e s i n   or  o t h e r   s u b s t a n c e   w h i c h   has   t h e   e f f e c t   o f  

t r a n s p a r e n t i z i n g   a  p a p e r   s h e e t   m a t e r i a l   to  w h i c h   i t   i s  

a p p l i e d .  

The  i n v e n t i o n   is   p a r t i c u l a r l y   s u i t a b l e   f o r   use   w i t h  

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

m a t e r i a l   i s   not   s u b j e c t e d   to  p r e s s u r e   d u r i n g   t h e   p r i n t i n g  

o p e r a t i o n s   (any   a l t e r a t i o n   of  l o c a l   p r o p e r t i e s   of  t he   b a s e  

m a t e r i a l   c a u s e d   by  w a t e r   or  r u b b e r - m a r k i n g   c o u l d   b e  

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

p r e s s u r e - s e n s i t i v e   c o p y i n g   m a t e r i a l ) .   The  c o p y i n g   m a t e r i a l  

i s   p r e f e r a b l y   of  t he   k i n d   in  w h i c h   i m a g e - f o r m a t i o n   o c c u r s  

as  a  r e s u l t   of  r e a c t i o n   b e t w e e n   two  i n d i v i d u a l l y   c o l o u r l e s s  

r e a c t a n t s   w h i c h   a r e   b r o u g h t   i n t o   c o n t a c t   w i t h   one  a n o t h e r  

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

c o l o u r e d   p r o d u c t .   In  t he   most   commonly   u s e d   s y s t e m   of  t h e  

k i n d   j u s t   d e s c r i b e d ,   one  of  t he   r e a c t a n t s   ( t h e   " c o l o u r  

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

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

c o n t e n t s   i n t o   c o n t a c t   w i t h   t h e   o t h e r   r e a c t a n t   ( t h e   " c o l o u r  

d e v e l o p e r " ) .  

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

in  t h e   m a n n e r   j u s t   d e s c r i b e d   may  be  of  t he   s e l f - c o n t a i n e d   o r  

t r a n s f e r   t y p e .   In  t he   t r a n s f e r   t y p e ,   an  u p p e r   s h e e t   i s  

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

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

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

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

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

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

one  copy  is   r e q u i r e d .   In  t he   s e l f - c o n t a i n e d   t y p e ,   o n e  

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



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

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

p r e s e n t   w i t h i n   t h e   t h i c k n e s s   of  t h e   s h e e t .   As  an  a l t e r n a t i v e  

to   t h e   u s e   of   m i c r o c a p s u l e s   ( e x c e p t   in  t h e   l a s t - m e n t i o n e d  

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

g l o b u l e s   in   a  p r e s s u r e - r u p t u r a b l e   c o a t e d   m a t r i x ,   f o r  

e x a m p l e   of   g e l a t i n e ,   or   w a x .  

The  p r e s e n t   m e t h o d   may  be  u s e d   to   a p p l y   a  f e i n t   o r  

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

i n t e r m e d i a t e   s h e e t s   of  a  t r a n s f e r   s y s t e m   as  j u s t   d e s c r i b e d  

or   to   e i t h e r   s u r f a c e   of  a  s e l f - c o n t a i n e d   s h e e t   as  j u s t  

d e s c r i b e d .  

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

f e i n t   or  u n o b t r u s i v e   i m a g i n g   by  t h e   p r e s e n t   m e t h o d   may  b e  

c o n v e n t i o n a l ,   f o r   e x a m p l e   t h e   c o l o u r   f o r m e r s   may  be  f l u o r a n s ,  

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

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

c e r t a i n   a r o m a t i c   a c i d s .   A l t e r n a t i v e l y ,   one  r e a c t a n t   may  b e  

an  a r o m a t i c   s o l v e n t   s o l u t i o n   of  N , N ' - d i - b e n z y l - d i - t h i o - o x a m i d e  

and  t h e   o t h e r   r e a c t a n t   may  be  a  n i c k e l   r o s i n a t e   d e r i v a t i v e .  

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

now  v e r y   w e l l   known  and  i s   d e s c r i b e d   v e r y   e x t e n s i v e l y   in  t h e  

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

Ca re   mus t   of  c o u r s e   be  t a k e n   to  s ee   t h a t   t h e   i n k   or   o t h e r  

m a r k i n g   m a t e r i a l   u s e d   f o r   t h e   f e i n t   or   u n o b t r u s i v e   image   i n  

a  p r e s s u r e - s e n s i t i v e   c o p y i n g   s y s t e m   does   not   d e - s e n s i t i z e  

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

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

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



A l t h o u g h   t h e   a p p l i c a t i o n   of  t he   i n v e n t i o n   to  p r e s s u r e -  

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

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

f i e l d s   w h e r e   i t   i s   d e s i r a b l e   f o r   t h e   o r i g i n   or  b r a n d   of  a  

p a r t i c u l a r   m a t e r i a l   to  be  a p p a r e n t   no t   o n l y   to  t h e  

m a n u f a c t u r e r ' s   i m m e d i a t e   c u s t o m e r   bu t   a l s o   to   a  s u b s e q u e n t  

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

n e s s   of  t h e   m a n u f a c t u r e r ' s   a d v e r t i s i n g   or   to  c a p i t a l i s e   on  

g o o d - w i l l   a c h i e v e d   by  t h e   p r e v i o u s   s a t i s f a c t o r y   use   of  t h e  

same  m a n u f a c t u r e r ' s   p r o d u c t ) .   I t   s h o u l d   be  u n d e r s t o o d   i n  

t h i s   r e s p e c t   t h a t   b e c a u s e   p a p e r   and  s i m i l a r   p r o d u c t s  

f r e q u e n t l y   r e a c h   t he   end  u s e r   t h r o u g h   t h e   i n t e r m e d i a r y   o f  

a  p r i n t e r   or   o t h e r   c o n v e r t e r ,   r a t h e r   t h a n   d i r e c t   f rom  t h e  

m a n u f a c t u r e r ,   t he   end  u s e r   may  r e c e i v e   t h e   p r o d u c t   in  t h e  

c o n v e r t e r ' s   p a c k a g i n g   and  l a b e l s   r a t h e r   t h a n   t h a t   of  t h e  

m a n u f a c t u r e r .  

E x a m p l e s   of  o t h e r   p r o d u c t s   to  wh ich   t h e   p r e s e n t   i n v e n t i o n  

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

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

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

c o m p r e s s i b l e   g a s k e t   and  j o i n t i n g   m a t e r i a l .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  t h e   f o l l o w i n g  

E x a m p l e s : -  

E X A M P L E   1 

T h i s   i l l u s t r a t e s   t h e   use   o =  a   s t a t i c   e x p e r i m e n t a l   i n k - j e t  

p r i n t i n g   r i g   ( shown  in  d i a g r a m m a t i c   s i d e   v i ew  in  F i g .   1 )  

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

p r e s s u r e - s e n s i t i v e   c o p y i n g   s y s t e m .  



The  r i g   i n c o r p o r a t e d   an  i nk   gun  1  h a v i n g   a  s i n g l e   n o z z l e   2 

a d a p t e d   to   e m i t   a  s t r e a m   of  ink   d r o p l e t s   5  in  c o n v e n t i o n a l  

m a n n e r .   The  n o z z l e   2  was  p o s i t i o n e d   g e n e r a l l y   above   a  

p a p e r   s u p p o r t   p l a t f o r m   3  w h i c h   was  m o v a b l e   in  two  d i r e c t i o n s  

x,  y  a t   r i g h t   a n g l e s   to   one  a n o t h e r ,   and  to   t h e   d i r e c t i o n   Z 

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

p l a t f o r m   3  was  c o n t r o l l e d   by  p u n c h e d   t a p e   s u c h   t h a t   i n k  

d r o p l e t s   i m p i n g i n g   on  t h e   p a p e r   c o u l d   be  made  to   fo rm  a  

d e s i r e d   i m a g e .   The  n o z z l e   had  a  d i a m e t e r   of  a b o u t   75  m i c r o n s  

and  was  a r r a n g e d   to   be  p u l s e d   so  as  to   e f f e c t   i nk   d r o p l e t  

f o r m a t i o n .   D e f l e c t o r   p l a t e s   4  w e r e   p o s i t i o n e d   n e a r   t h e  

n o z z l e   so  as  to  d e f l e c t   c e r t a i n   of  t h e   i n k   d r o p l e t s   5  on  t o  

t h e   p a p e r   ( o n l y   one  d e f l e c t e d   d r o p   7  is   s h o w n ) .   A  g u t t e r   6 

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

i n k   d r o p l e t s .  

A  s h e e t   of  c l a y - c o a t e d   c o l o u r   d e v e l o p i n g   p a p e r   ( " I d e m " *  

CF57  s u p p l i e d   by  W i g g i n s   T e a p e )   was  p o s i t i o n e d   ( c l a y - c o a t e d  

s i d e   u p p e r m o s t )   on  t h e   p a p e r   s u p p o r t   p l a t f o r m   and  t h e   r i g  

was  o p e r a t e d   to   p r o d u c e   an  u n o b t r u s i v e   image   on  t h e   s h e e t .  

The  i n k   u s e d   was  a  c o n v e n t i o n a l   i n k   j e t   p r i n t i n g   i nk   e x c e p t  

t h a t   i t   was  of  v e r y   much  l i g h t e r   i n t e n s i t y   t h a n   i s   u s e d   f o r  

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

64  KHz,  w h i c h   gave   ink   d r o p l e t s   of  a p p r o x i m a t e l y   140  m i c r o n s  

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

d e s i r e d   a n g l e   of  d e f l e c t i o n   was  a c h i e v e d .   The  d e f l e c t i o n  

v o l t a g e   was  m a i n t a i n e d   c o n s t a n t   so  t h a t   e a c h   d e f l e c t e d  

d r o p l e t   was  d e f l e c t e d   to  t h e   same  e x t e n t .   The  a r r a n g e m e n t  

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

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

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

70mm.  I t   was  f o u n d   t h a t   t h e   r e s u l t a n t   dot   d i a m e t e r   on  t h e  

i m a g e d   p a p e r   was  a b o u t   400  m i c r o n s .  



The  p r o c e d u r e   was  t h e n   r e p e a t e d   f i r s t   w i t h   two  m i c r o c a p s u l e  
c o a t e d   s h e e t s   ( " I d e m " *   CB56  s u p p l i e d   by  W i g g i n s   T e a p e ) ,   i n  

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

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

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

c l a y   and  on  t h e   o t h e r   s u r f a c e   w i t h   m i c r o c a p s u l e s   ( " I d e m " *  

CFB53  s u p p l i e d   by  W i g g i n s   T e a p e ) .   In  one  c a s e   t h e   c l a y -  
c o a t e d   s u r f a c e   was  u p p e r m o s t   and  in  t he   o t h e r   c a s e   t h e  

m i c r o c a p s u l e   c o a t e d   s u r f a c e   was  u p p e r m o s t .   The  d e s i r e d  

u n o b t r u s i v e l y   image   was  o b t a i n e d   on  e a c h   o c c a s i o n .  

On  a s s e m b l i n g   t h e   s h e e t s   so  as  to   form  a  p r e s s u r e - s e n s i t i v e  

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

u n o b t r u s i v e   image   was  f o u n d   no t   to  i m p e d e   t h e   f o r m a t i o n   o f  

good  l e g i b l e   c o p i e s .  

EXAMPLE  2 

T h i s   i l l u s t r a t e s   t he   u se   of  an  i n k - j e t   p r i n t e r   on  a  p a p e r -  

c o a t i n g   m a c h i n e .   The  i n k - j e t   p r i n t e r   d e s c r i b e d   in  E x a m p l e   1 

was  m o u n t e d   a d j a c e n t   to  t h e   web  p a t h   d o w n s t r e a m   of  t h e  

d r y i n g   s t a t i o n   of  t h e   c o a t e r   and  c l o s e   to  a  s t e a m   j e t  

d e c u r l i n g   s t a t i o n .   The  s u p p o r t   p l a t f o r m   3  was  of  c o u r s e  

o m i t t e d .   A  v a r i a b l e   d e f l e c t i o n   v o l t a g e   was  u s e d ,   so  as  t o  

d e f l e c t   t h e   ink   d r o p l e t s   to  v a r y i n g   e x t e n t s   in  o r d e r   to  f o r m  

t h e   d e s i r e d   i m a g e .   The  v o l t a g e   v a r i a t i o n s   were   c o n t r o l l e d  

by  means   of  a  p u n c h e d   t a p e .   A  r a n g e   of  c o a t e d   and  u n c o a t e d  

p a p e r s   were   run  t h r o u g h   t h e   m a c h i n e   at  s p e e d s   of  up  t o  

750  m . m i n  1 ,   and  an  u n o b t r u s i v e   image   was  s u c c e s s f u l l y  

o b t a i n e d   in  each   c a s e .   I t  w a s   f o u n d   t h a t   even   at   web  s p e e d s  

of  750  m . m i n - 1 ,   a i r   e n t r a i n e d   by  t he   web  d id   no t   a f f e c t   t h e  

f l i g h t   p a t h   of  t h e   d r o p l e t s   and  so  l e a d   to  d i s t o r t i o n   of  t h e  

i m a g e ,   and  t h a t   on  r e e l - u p ,   t h e r e   was  no  s e t - o f f   of  ink   o n  

to  t h e   a d j a c e n t   s h e e t .   The  p r e s e n c e   of  a m b i e n t   s t e a m   w a s  

f o u n d   no t   to  a f f e c t   t he   i m a g e ,   d e s p i t e   the   ink   b e i n g   w a t e r  

b a s e d .  



The  p a p e r s   u n o b t r u s i v e l y   p r i n t e d   we re   as  f o l l o w s  

a)  s t a n d a r d   49  gm-2  b a s e   p a p e r   of  t h e   k i n d   u s e d   c o m m e r c i a l l y  

in  t h e   m a n u f a c t u r e   of  " I d e m "   p r e s s u r e - s e n s i t i v e   c o p y i n g  

p a p e r .  

b)  c l a y - c o a t e d   c o l o u r   d e v e l o p i n g   p a p e r   ( " I d e m " *   CF  4 6  

s u p p l i e d   by  W i g g i n s   T e a p e ) -   in  some  r u n s   t h e   c o a t e d  

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

c)  " I d e m " *   CF  46  c o a t e d   on  i t s   s u r f a c e   no t   c a r r y i n g   t h e  

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

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

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

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

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

c o a t i n g   m a c h i n e   on  w h i c h   t h e   p r i n t e r   was  m o u n t e d )  -   i n  

some  r u n s   t h e   c l a y - c o a t e d   s u r f a c e   was  i m a g e d   and  i n  

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

d)  s t a n d a r d   49gm-2   b a s e   p a p e r   as  d e s c r i b e d   in  (a)   b u t  

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

d e s c r i b e d   in  ( c )  -   in  some  r u n s   t h e   c o a t e d   s u r f a c e   w a s  

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

When  t h e   p r i n t e d   c o a t e d   p a p e r s   d e s c r i b e d   above   w e r e  
a s s e m b l e d   i n t o   a  p r e s s u r e - s e n s i t i v e   c o p y i n g   s e t ,   t h e   s e t  

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

* " I d e m "   i s   a  R e g i s t e r e d   T r a d e   M a r k  



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

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

2.  S h e e t   m a t e r i a l   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   t h e  

u n o b t r u s i v e   image   i s   a p p l i e d   by  i n k - j e t   p r i n t i n g .  

3.  S h e e t   m a t e r i a l   as  c l a i m e d   in  c l a i m   1  or  2,  w h e r e i n   t h e  

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

4.  S h e e t   m a t e r i a l   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   w h e r e i n  

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

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

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

image   to   t h e   s h e e t   m a t e r i a l   by  means   of  a  c h a r g e d  

d r o p l e t   p r i n t e r .  

6.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5,  w h e r e i n   t h e   image   i s  

a p p l i e d   to   t h e   s h e e t   m a t e r i a l   by  means   of  an  i n k - j e t  

p r i n t e r .  

7.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5  or  6  w h e r e i n   t h e   s h e e t  

m a t e r i a l   i s   a  web  of  p a p e r   or  c o a t e d   p a p e r   and  t h e  

p r i n t e r   i s   m o u n t e d   on  t h e   p a p e r - m a k i n g   or   p a p e r -  

c o a t i n g   m a c h i n e   on  w h i c h   t he   web  is   p r o d u c e d ,   w h e r e b y  

t h e   web  s p e e d   t h r o u g h   t h e   p r i n t e r   i s   t h e   same  as  t h e  

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