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@  Dielectric  sheet  material. 

@  A  dielectric  sheet  material  for  use  on  electrographic  ma- 
chines  comprises  a  base  sheet  having  a  first  coating  of  a  cat- 
ionic  conductive  polymer  and  a  second  coating  overlying  the 
first  coating  of  a  polymeric  material  with  affinity  for  an  electro- 
static  printing  toner. 



This  i n v e n t i o n   r e l a t e s   to  d i e l e c t r i c   sheet   m a t e r i a l s ,   which  may 

be  in  the  form  of  i n d i v i d u a l   shee t s ,   a  con t inuous   web  or  a  r o l l  

( h e r e i n a f t e r   r e f e r r e d   to  as  "sheet  m a t e r i a l s " ) ,   and  more  e s p e c i a l l y  

to  such  m a t e r i a l s   for  use  with  e l e c t r o s t a t i c   p r i n t e r / p l o t t e r  

machines  (sometimes  r e f e r r e d   to  as  e l e c t r o g r a p h i c   m a c h i n e s ) .  

In  an  e l e c t r o s t a t i c   p r i n t e r / p l o t t e r   process   an  image  i s  

produced  on  a  d i e l e c t r i c   coated  sheet  m a t e r i a l   which  is  n o r m a l l y  

e i t h e r   a  d i e l e c t r i c   coated  paper  or  p o l y e s t e r   f i lm.   The  d i e l e c t r i c  

coated  sheet   passes   over  a  f ixed  w r i t i n g   head  with  conduc t ing   s t y l i  

e q u a l l y   spaced  in  rows.  When  a  s ty lus   is  e n e r g i s e d   by  a  compu te r  

g e n e r a t e d   s i g n a l   i t   p laces   an  e l e c t r o s t a t i c   charge  on  the  paper  a t  

the  poin t   of  s t y l u s   c o n t a c t .   A  toner  is  then  app l i ed   to  the  s h e e t  

m a t e r i a l   and  toner  p a r t i c l e s   adhere  to  the  charged  areas   so  that   a 

permanent ,   high  c o n t r a s t   image  is  p r o d u c e d .  

The  d i e l e c t r i c   sheet   m a t e r i a l s   c u r r e n t l y   used  w i t h  

p r i n t e r / p l o t t e r   machines  are  u sua l ly   p o l y e s t e r   f i lms  coated  with  a 

s u r f a c e   l ayer   p r o v i d i n g   a  g r e a t e r   a f f i n i t y   for  the  toner  than  i s  

p rovided   by  the  p o l y e s t e r   i t s e l f   and  having  on  each  a  c o n t i n u o u s  

narrow  s t r i p   of  carbon  p a r t i c l e s .   The  a p p l i c a t i o n   of  these  c a r b o n  

s t r i p s   is  a  c o s t l y   o p e r a t i o n   and  consequen t ly   carbon  edged  

d i e l e c t r i c   p r i n t i n g   fi lms  are  extremely  expens ive   m a t e r i a l s .  

This  i n v e n t i o n   p rov ides   a  d i e l e c t r i c   sheet   m a t e r i a l   for  u s e  

with  e l e c t r o s t a t i c   p r i n t e r / p l o t t e r   machines  which  does  not  h a v e  

carbon  s t r i p s   on  i t s   two  l o n g i t u d i n a l   e d g e s .  

According  to  the  i n v e n t i o n   a  d i e l e c t r i c   sheet   m a t e r i a l  

compr i ses   a  base  sheet   or  fi lm  having  a  f i r s t   coa t ing   of  a  c a t i o n i c  

conduc t ive   polymer  and  a  second  coat ing   of  a  polymeric   m a t e r i a l   w i t h  

a f f i n i t y   for  an  e l e c t r o s t a t i c   p r i n t i n g   t o n e r .  

The  base  sheet   or  fi lm  may  be  of  any  m a t e r i a l   and  may  be  

t r a n s p a r e n t ,   t r a n s l u c e n t   or  opaque  and  may  be  e i t h e r   wholly  o r  

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

The  top   coa t ing   may  cover  the  whole  area  of  the  coa t ing   o f  

c a t i o n i c   po lymer ic   polymer  or,  e s p e c i a l l y   when  the  base  sheet   i s  

n o n - c o n d u c t i v e   there   may  be  l e f t   a  l o n g i t u d i n a l   edge  s t r i p   o f  



uncoated  c a t i o n i c   polymer  on  one  or  both  s ides   of  the  s h e e t  

m a t e r i a l .  

As  n o n - c o n d u c t i v e   base  m a t e r i a l s   there  may  be  ment ioned,   f o r  

example,  p o l y e t h y l e n e   t e r e p h t h a l a t e   ( p o l y e s t e r )   fi lm  or  nylon  f i l m .  

P o l y o l e f i n   fi lms  may  be  mentioned  as  an  example  of  p a r t i a l l y  

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

may  be  ment ioned,   for  example,  paper  and  the  va r ious   s y n t h e t i c  

p a p e r - l i k e   m a t e r i a l s   produced,   for  example,  by  b i a x i a l l y   o r i e n t i n g  

and  at  l e a s t   p a r t i a l l y   whi tening   such  m a t e r i a l s   as  p o l y o l e f i n s ,   f o r  

example,  p o l y e t h y l e n e   and  po lyp ropy lene .   As  an  example  of  such  a  

p a p e r - l i k e   m a t e r i a l   there   may  be  mentioned  the  m a t e r i a l s   sold  u n d e r  

the  t r ade   marks  Synteape,   Yupo  and  P o l y a r t .  

As  the  c a t i o n i c   conduc t ive   polymers  for  use  in  the  p r o c e s s  
there   may  be  mentioned  qua t e rna ry   n i t r ogen   c o n t a i n i n g   s a l t s   o f  

polymers  such  as,  for  example,  po lyv iny l   benzyl  t r i m e t h y l   ammonium 

c h l o r i d e ,   p o l y d i a l l y l   d imethyl   ammonium  c h l o r i d e ,   p o l y ( 2 -  

m e t h a c r y l o y l o x y   e thyl   t r i m e t h y l   ammonium  c h 1 o r i d e ) ,  p o 1 y ( N - ·  

a c r y l a m i d e   p r o p y l - 3 - t r i m e t h y l   ammonium  c h l o r i d e ) ,   p o l y ( N , N - d i m e t h y l -  

3 , 5 , - m e t h y l e n e   p i p e r i d i n i u m   c h l o r i d e ,   poly  4 - v i n y l - N  

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

t r i - m e t h y l a m i n e   d e r i v a t i v e   of  p o l y e p i c h l o r h y d r i n .  

The  conduc t ive   polymer  is  p r e f e r a b l y   app l i ed   from  a q u e o u s  
s o l u t i o n   which  may  con t a in   a  minor  amount  of  o rganic   s o l v e n t .  

The  t h i c k n e s s   of  the  coa t ing   appl ied   should  be  s u f f i c i e n t   t o  

give  a  con t inuous   uniform  coat ing  on  the  su r f ace   and  p r e f e r a b l y   t o  

f l a t t e n   any  su r f ace   i r r e g u l a r i t i e s ,   for  example,  such  as  t h o s e  

produced  by  f i b e r s   p r o j e c t i n g   from  the  su r face   of  paper .   Moreover  

the  c o a t i n g   must  be  such  a s  t o   allow  the  p roduc t i on   of  a  u n i f o r m  

charge  over  the  e n t i r e   coated  su r face   of  the  shee t .   P r e f e r a b l y ,   t h e  

amount  of  polymer  app l i ed   in  the  conduct ive   coa t ing   is  w i th in   t h e  

range  of  0.8  to  2.5  gram  per  square  metre.   S i m i l a r l y   t h e  

t h i c k n e s s   of  the  top  coa t ing   should  be  such  as  to  give  a  c o n t i n u o u s  

uniform  coa t ing   over  the  sur face   of  the  conduc t ive   c o a t i n g .  

P r e f e r a b l y ,   the  amount  of  polymer  app l i ed   in  the  top  coa t ing   i s  

w i t h i n   the  range  of  4  to  10  gram  per  square  m e t r e .  

The  top  coa t ing   may  be  produced  from  any  so lub le   f i l m - f o r m i n g  

polymer ic   m a t e r i a l   which  a f fo rds   an  a f f i n i t y   to  the  toner  p a r t i c l e s ,  



and  may  be,  for  example,  a  v inyl   a c e t a t e   copolymer,   a  

p o l y v i n y l b u t y r a l ,   a  s ty rene   polymer  or  copolymer  or  a  t h e r m o p l a s t i c  

p o l y e s t e r   or  mix tu res   of  any  two  or  more  t h e r e o f .   P r e f e r a b l y ,   t h e  

top  coa t ing   is  a  coa t ing   of  a  so lub le   l i n e a r   t h e r m o p l a s t i c  

c o p o l y e s t e r ,   p r e f e r a b l y   a  c o p o l y e s t e r   from  p o l y b a s i c   a romat ic   a c i d s  

and  a l i p h a t i c   polyhydroxy  compound(s ) .  

Advan tageous ly ,   the  top  coa t ing   polymer  has  a  s u r f a c e  

r e s i s t i v i t y   of  from  100  to  5000  megohm  per  square  at  20%  r e l a t i v e  

humidi ty   and  from  5  to  150  megohm  per  square  at  50%  r e l a t i v e  

h u m i d i t y ,   a  charge  accep tance   using  a  500V  corona  bar  between  200 

and  490V  and  a  charge  decay  ra te   of  6  to  20V  per  s e c o n d .  

These  polymers  may  be  appl ied   from  s o l u t i o n   in  o rgan ic   s o l v e n t s  

or  mix tu res   of  s o l v e n t s   such  as,  for  example,  m e t h y l e t h y l k e t o n e  

to luene   or  e t h a n o l .   The  polymers  may  be  used  in  admixture   with  a  

minor  p r o p o r t i o n   of  o ther   r e s i n s   and  may  be  used  in  c o n j u n c t i o n   w i t h  

small   amounts  of  f i l l e r s ,   for  example,  s i l i c a   f i l l e r s .  

The  conduc t ive   and  top  coa t ing   may  be  a p p l i e d   by  any  d e s i r e d  

t e c h n i q u e ,   for  example,  an  a i r - k n i f e   Meyer  rod,  r o l l e r ,   t r a i l i n g  

b lade ,   or  Gravure  t e c h n i q u e .  

It  w i l l   be  seen  tha t   the  i nven t ion   p rov ides   i n t e r   a l i a   a  

d i e l e c t r i c   sheet   for  use  with  p r i n t e r / p l o t t e r   machines  which  i s  

based  on  p o l y p r o p y l e n e .   It  has  not  p r e v i o u s l y   been  p o s s i b l e   t o  

produce  e l e c t r o s t a t i c   images  in  such  m a t e r i a l s .   Since  p a p e r - l i k e  

p o l y p r o p y l e n e   sheet   is  cheaper  than  p o l y e s t e r   film  and  e s p e c i a l l y  

very  much  cheaper   than  carbon  edged  p o l y e s t e r   fi lm  and  moreover  i s  

a v a i l a b l e   as  t r a n s l u c e n t   or  opaque  shee t ,   t h i s   r e p r e s e n t s   a  

c o n s i d e r a b l e   advance  in  the  a r t .  

Moreover,   a cco rd ing   t o  t h e   i n v e n t i o n   it   becomes  p o s s i b l e   t o  

produce  images  on  s y n t h e t i c   m a t e r i a l s   using  p r i n t e r / p l o t t e r   d e s i g n e d  

for  use  with  paper  o n l y .  

The  f o l l owing   examples  i l l u s t r a t e   the  i n v e n t i o n : -  

Conduct ive  and  top  coa t ing   f o r m u l a t i o n s   were  made  up  as  f o l l o w s :  





Cat ion ic   coa t i ng   compos i t i ons   1,  2  and  3  were  coated  o n t o  

p o l y e t h y l e n e   t e r e p h t h a l a t e   f i lm,   po lyp ropy lene   f i lm  and  t h e  

s y n t h e t i c   p a p e r - l i k e   m a t e r i a l   Po lyar t   II  using  an  a i r - k n i f e   c o a t i n g  

t e c h n i q u e   in  an  amount  of  1.5  grams  per  square  metre.   Af ter   t h e  

conduc t ive   coa t ing   had  dr ied  one  of  top  coa t ing   f o r m u l a t i o n s   1  to  5 

was  app l i ed   to  each  coated  sample  using  an  a i r - k n i f e   in  an  amount  o f  

7.5  grams  per  square  metre.   In  each  case,  a  d i e l e c t r i c   s h e e t  

m a t e r i a l   with  p r o p e r t i e s   making  it  eminen t l y   s u i t a b l e   for  use  i n  

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



1.  A  d i e l e c t r i c   sheet   m a t e r i a l   comprising  a  base  sheet  or  f i l m  

having  a  f i r s t   coa t ing   of  a  c a t i o n i c   conduct ive   polymer  and  a  s econd  

coa t ing   of  a  polymeric   m a t e r i a l   with  a f f i n i t y   for  an  e l e c t r o s t a t i c  

p r i n t i n g   t o n e r .  

2.  A  d i e l e c t r i c   sheet   m a t e r i a l   according  to  claim  1,  wherein  t h e  

f i r s t   coa t i ng   is  a  coa t ing   of  a  polymer  c o n t a i n i n g   q u a t e r n a r y  
n i t r o g e n ' a t o m s .  

3.  A  p rocess   accord ing   to  claim  2,  wherein  the  f i r s t   coa t ing   is  a 

coa t ing   of  po lyv iny l   benzyl  t r i m e t h y l   ammonium  c h l o r i d e ,   p o l y d i a l l y l  

d imethyl   ammonium  c h l o r i d e ,   p o l y ( 2 - m e t h a c r y l o y l o x y   e t h y l  

t r i m e t h y l   ammonium  c h l o r i d e ) ,   po ly (N-ac ry l amide   p r o p y l - 3 - t r i m e t h y l  

ammonium  c h l o r i d e ) ,   p o l y ( N , N - d i m e t h y l - 3 , 5 - m e t h y l p i p e r i d i n i u m  

c h l o r i d e ,   poly  ( 4 - v i n y l - N   me thy lpy r id in ium  c h l o r i d e ) ,   q u a t e r n i s e d  

p o l y e t h y l e n e i m i n e   or  the  t r i - m e t h y l a m i n e   d e r i v a t i v e   o f  

p o l y e p i c h l o r h y d r i n .  

4.  A  d i e l e c t r i c   sheet   m a t e r i a l   according  to  any one  of  claims  1  t o  

3,  wherein  the  t h i c k n e s s   of  the  coat ing  is  s u f f i c i e n t   to  give  a  

con t inuous   fi lm  on  the  su r face   and  to  allow  the  p r o d u c t i o n   of  a  

uniform  charge  over  the  e n t i r e   coated  su r face   of  the  base  s h e e t .  

5.  A  d i e l e c t r i c   sheet   m a t e r i a l   according   to  any one  of  claims  1  t o  

4,  wherein  the  second  coa t ing   is  a  coa t ing   of  a  so lub le   f i l m - f o r m i n g  

p o l y m e r .  

6.  A  d i e l e c t r i c   sheet   m a t e r i a l   according  to  claim  6,  wherein  t h e  

second  coa t ing   is  a  coa t ing   of  a  v i n y l a c e t a t e   copolymer,   a  p o l y v i n y l  

b u t y r a l ,   a  s ty rene   polymer  or  copolymer  or  a  t h e r m o p l a s t i c   p o l y e s t e r  

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

a romat ic   a c i d ( s )   and  a l i p h a t i c   polyhydroxy  c o m p o u n d ( s ) .  

7.  A  d i e l e c t r i c   sheet   m a t e r i a l   according  to  any one  of  claims  1  t o  

6,  wherein  the  base  sheet   or  fi lm  is  wholly  or  p a r t i a l l y   n o n -  

conduc t ive   and  the  second  coat ing   does  not  cover  the  complete  a r e a  

of  the  f i r s t   c o a t i n g ,   there   being  l e f t   a  l o n g i t u d i n a l   edge  band  o f  

uncovered  c a t i o n i c   conduc t ive   polymer  on  at  l e a s t   one  edge  of  t h e  

shee t   or  f i l m .  



8.  A  d i e l e c t r i c   sheet   m a t e r i a l   accord ing   to  c la im  7,  wherein  t h e  

base  sheet   or  f i lm  is  of  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 ,   nylon  o r  

p o l y o l e f i n .  

9.  A  d i e l e c t r i c   sheet   m a t e r i a l   according   to  any one  of  c la ims   1  t o  

8,  where in   the  base  sheet   or  f i lm  is  t h r o u g h - c o n d u c t i v e   and  t h e  

second  coa t ing   covers  the  complete   area  of  the  u n d e r l y i n g   coa t ing   o f  

c a t i o n i c   conduc t ive   p o l y m e r .  

10.  A  d i e l e c t r i c   sheet   m a t e r i a l   accord ing   to  claim  9,  where in   t h e  

t h r o u g h - c o n d u c t i v e   base  m a t e r i a l   is  paper  or  a  s y n t h e t i c   p a p e r - l i k e  

m a t e r i a l ,   p r e f e r a b l y   a  s y n t h e t i c   p a p e r - l i k e   m a t e r i a l   p r o d u c e d   by 

b i a x i a l l y   o r i e n t a t i n g   and  s t r e s s   w h i t e n i n g   p o l y p r o p y l e n e   o r  

p o l y e t h y l e n e .  
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