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@  Heat  sealable  electrostatic  recording  sheet. 

A  heatsealable  electrostatic  recording  sheet  is  provid- 
ed  which  includes  an  electrically  conductive  substrate,  a 
dielectric  coating  on one  surface  and  a  heatsealable  coating 
on  the  other  side.  The  dielectric  coating  is  composed  of 
an  electric-charge-retentive  layer  of  an  insulating  or  dielec- 
tric  polymer  film.  The  film  also  contains  dispersed  therein, 
pigment  particles  and  preferably  an  antiblocking  agent 
selected  from  the  groupe  consisting  of  dielectric  alkaline 
earth  metal  salts  of  fatty  acids,  alkali  metal  salts  of  fatty 
acids,  waxes,  and  mixtures  thereof  and  in  particular  cal- 
cium  stearate.  The  heatsealable  coating  is  composed  of  a 
thermoplastic  film-forming  polymeric  material  which  con- 
tains  an  electrically  conductive  additive,  such  as  a  poly- 
meric  quaternary  ammonium  halide,  and  in  particular, 
polydialkyl  diallyl  ammonium  halide. 



Background  of  the  I n v e n t i o n .  

This  i n v e n t i o n   r e l a t e s   to  an  e l e c t r o s t a t i c   r e co rd ing   s h e e t  

which  can  be  h e a t s e a l e d   to  s u b s t r a t e   member,  and  more  p a r t i c u l a r l y  

to  the  combinat ion   of  an  e l e c t r i c a l l y   conduc t ive   base  having  an 

e l e c t r i c - c h a r g e - r e t e n t i o n   d i e l e c t r i c   l aye r   on  one  side  and  an 

e l e c t r i c a l l y   conduc t ive   h e a t s e a l a b l e   l aye r   on  the  o the r   s i d e .  

B r i e f   D e s c r i p t i o n   of  the  P r i o r   A r t .  

In  the  garment  i n d u s t r y ,   h e a t s e a l   paper ,   e i t h e r   d i a z o -  

s e n s i t i z e d   or  u n s e n s i t i z e d ,   has  come  in to   wide  spread  usage.  The  u s e  

of  h e a t s e a l   w h i t e p r i n t i n g   systems  in  the  ready-made  c l o t h i n g   i n -  

dus t ry   p rov ides   a  method  which  both  i n c r e a s e s   p r o d u c t i o n   and  im- 

proves  q u a l i t y .   In  r ecen t   years  in  p a r t i c u l a r ,   the  garment  i n d u s t r y  

has  been  c h a r a c t e r i z e d   by  the  use  of  f a s t e r   and  b e t t e r   m a c h i n e s .  

For  the  drawing  and  c u t t i n g   rooms  to  keep  pace  with  these   d e v e l o p -  

ments,  the  i n d u s t r y   has  employed  s e n s i t i z e d   h e a t s e a l   shee t s   by  means 

of  which  a  p a t t e r n   can  be  p laced   qu i ck ly   and  a c c u r a t e l y   onto  t h e  

m a t e r i a l .   The  p rocedure   is  s imple:   a  master   marker  (or  o r i g i n a l )   i s  

made  by  w h i t e p r i n t i n g   the  p a t t e r n s   onto  s e n s i t i z e d   master   paper .   T h i s  

is  done  by  p l a c i n g   the  p a t t e r n   p i eces   onto  a  sheet   of  s e n s i t i z e d   p a p e r  

of  the  same  dimensions   as  the  m a t e r i a l .   The  s e n s i t i z e d   p a p e r  i s   t h e n  

exposed  by  an  e l e c t r i c a l l y   ope ra ted   exposure  un i t   which  decomposes  



the  s e n s i t i z e d   l aye r   from  the  spaces  l e f t   uncovered  by  the  p a t t e r n  

p i e c e s .   Af te r   development  in  a  s u i t a b l e   deve lp ing   u n i t ,   such  as  a  

GAF  P a t t e r n   P r i n t e r ,   the  master   marker  is  r e a d y .  

From  the  master   marker,  an  u n l i m i t e d   number  of  markers  can  

be  produced  by  the  GAF  P a t t e r n   P r i n t e r .   In  some  cases ,   for  e x a m p l e ,  

for  small  s e r i e s ,   v a r i a b l e   l ayou t s   of  va ry ing   m a t e r i a l   wid ths ,   t h e  

master   marker  can  be  omi t ted   and  the  p a t t e r n   t r a c e d   d i r e c t l y   o n t o  

t r a n s l u c e n t   p a t t e r n   paper .   Herefrom  i t   is  p o s s i b l e   to  make  s e v e r a l  

h e a t s e a l   p r i n t s   (copies)  i f   d e s i r e d   in  one  o p e r a t i o n .  

The  master  marker  is  then  run  through  the  GAF  P a t t e r n  

P r i n t e r   in  con t ac t   with  s e n s i t i z e d   paper .   The  s e n s i t i z e d   paper  i s  

exposed  and  a u t o m a t i c a l l y   developed  i n s ide   the  machine  and  i t  

comes  out  as  a  copy,  bea r i ng   a  t rue   image  of  the  o r i g i n a l   p a t t e r n  

(an  exact   copy  of  the  "Mas te r " ) .   In  the  c u t t i n g   room,  the  new  copy 
is  h e a t s e a l e d   onto  the  top  l aye r   of  c lo th   on  the  c u t t i n g   t a b l e .   I t  

is  i roned   on  c rosswise   in  o rder   to  ob t a in   a  firm  bond.  Af te r   t h e  

garments  are  cut ,   the  paper   can  e a s i l y   be  removed  from  the  c l o t h  

w i thou t   l e a v i n g   a  t r a c e .  

By  using  t h i s   method,  a  l i b r a r y   of  mas ters   is  m a i n t a i n e d  

and  when  copies   are  r e q u i r e d ,   they  can  be  qu i ck ly   produced,   t h u s  

making  i t   t o t a l l y   unneces sa ry   to  s tore   ex t r a   c o p i e s .  

H e a t s e a l   m a t e r i a l s   are  d i m e n s i o n a l l y   s t a b l e   to  a  v e r y  

high  e x t e n t   and,  t h e r e f o r e ,   the  copy  p r o v i d e s   a  d i m e n s i o n a l l y   e x a c t  

image  of  the  p a t t e r n   p i ece s .   C a l c u l a t e d   yardage  remains  c o n s t a n t  

and  no  t o l e r a n c e s   have  to  be  taken  in to   a c c o u n t .  

The  garment  i n d u s t r y ,   most  r e c e n t l y ,   has  begun  to  employ 

c o m p u t e r i z e d  p l o t t e r s   in  combina t ion   with  d i e l e c t r i c   p r i n t e r s   f o r  

p roduc ing   t h e i r   p a t t e r n s .   The  d i e l e c t r i c   paper  can  then  be  u s e d  

as  a  master   for  r e p r o d u c t i o n   on  d i a z o - h e a t s e a l   p a p e r .  
While  i t   might  appear  to  be  d e s i r a b l e   to  merge  the  w e l l -  

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

such  as  d i s c l o s e d   for  example  in  U.S.  Pa t en t   3 ,887 ,903 ,   the  d i e l e c t r i c  

coated  papers   are  i n c o m p a t i b l e   with  the  s tep  of  h e a t s e a l i n g   to  a  

f a b r i c   by  us ing  a  hot  i ron  and  the   r e q u i r e d   h e a t s e a l   coa t i ng   would  

p rov ide   the  d i e l e c t r i c   f i lm  with  an  e l e c t r i c a l l y   i n s u l a t e d   s u r f a c e  



and,  t h e r e f o r e ,   i n o p e r a t i v e .  

Summary  of  the  I n v e n t i o n .  

I t   has  now  been  found  t ha t   a  modif ied   d i e l e c t r i c   f l lm  can  

be  p rov ided   with  a  modi f ied   h e a t s e a l   c o a t i n g   to  p rov ide   a  d i e l e c t r i c  

paper  which  can  both  be  used  in  e l e c t r o s t a t i c   p l o t t e r s   and  h e a t -  

sea led   to  a  s u b s t r a t e   m a t e r i a l .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n ,   a  h e a t s e a l a b l e  

d i e l e c t r i c  f i l m   is  p rov ided   which  i nc ludes   an  e l e c t r i c a l l y   c o n d u c t i v e  

s u b s t r a t e ,   a  d i e l e c t r i c   coa t i ng   on  one  su r face   and  a  h e a t s e a l a b l e  

c o a t i n g   on  the  o ther   s i d e .  

The  d i e l e c t r i c   c o a t i n g   is  composed  of  an  e l e c t r i c - c h a r g e -  

r e t e n t i v e   l aye r   of  a  f i lm  forming  i n s u l a t i n g   or  d i e l e c t r i c   p o l y m e r .  

The  polymer  a lso   c o n t a i n s   d i s p e r s e d   t h e r e i n ,   pigment  p a r t i c l e s   and  

p r e f e r a b l y   an  a n t i - b l o c k i n g   agent  s e l e c t e d   from  the  group  c o n s i s t i n g  

of  d i e l e c t r i c   a l k a l i n e   ea r th   metal   s a l t s   of  f a t t y   a c i d s ,   a l k a l i  

metal  s a l t s   of  f a t t y   ac ids ,   waxes,  and  mix tures   t h e r e o f .   The  h e a t -  

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

meric  m a t e r i a l   which  con t a in s   an  e l e c t r i c a l l y   conduc t ive   a d d i t i v e ,  

such  as  a  po lymer ic   q u a t e r n a r y   ammonium  h a l i d e ,   and  in  p a r t i c u l a r ,  

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

l a y e r   p r e f e r a b l y   i nc ludes   calcium  s t e a r a t e ,   but  a d v a n t a g e o u s l y  

can  i nc lude   o the r   m a t e r i a l s   having  d i e l e c t r i c   p r o p e r t i e s   which  a r e  

compat ib le   with  the  d i e l e c t r i c   po lymer ic   f i lm,   as  for  example,  waxes 

i n c l u d i n g   the  n a t r u a l   animal  waxes,  the  minera l   waxes  and  the  s y n -  

t h e t i c   waxes.  Other  a l k a l i   and  a l k a l i n e   e a r t h   metal  s a l t s   of  f a t t y  

acids   can  a lso  be  a d v a n t a g e o u s l y   employed .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiments .  

The  product   of  the  i n v e n t i o n   is  a  coated  paper ,   the  p a p e r  

base  of  which  has  a  high  degree  of  conductance   and  c a r r y i n g   on 

one  side  only,   a  s u b s t a n t i a l l y   n o n - c o n d u c t i v e   or  d i e l e c t r i c   r e s i n o u s  

l ayer   which  serves   as  an  e l e c t r i c - c h a r g e - r e t e n t i v e   l a y e r .  

The  i n s u l a t i n g   r e s inous   polymer  m a t e r i a l s   forming  t h e  

e l e c t r i c - c h a r g e - r e t e n t i v e   l ayer   are  homopolymers  or  c o p o l y m e r s ,  

po lymer ized   from  monomers  or  t h e i r   d e r i v a t i v e s ,   such  as  v i n y l c h l o r i d e , .  

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



b u t y l a c r y l a t e ,   2 - e t h y l h e x y l a c r y l a t e ,   m e t h y l m e t h a c r y l a t e ,   e t h y l -  

m e t h a c r y l a t e ,   v iny lme thy l   e t h e r ,   v i n y l e t h y l e t h e r ,   v i n y l i s o b u t y l  

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

bu t ad i ene   and  the  l i k e ,   and  o ther   polymers  and  c e l l u l o s e   d e r i v a t i v e s  

such  as  n i t r o c e l l u l o s e ,   c e l l u l o s e a c e t a t e   and  polyamide ,   and  m i x t u r e s  

of  sa id   polymers  or  c e l l u l o s e   d e r i v a t i v e s ;   and  p a r t i c u l a r l y ,   t h e  

r e s i n o u s   polymers  c o n s i s t   at  l e a s t   p a r t i a l l y   of  po lymer ic   s o l i d  

p a r t i c l e s   of  homopolymer  or  copolymer  po lymer i zed   from  a b o v e -  

mentioned  monomers,  t h e i r   d e r i v a t i v e s   or  o the r   po lymers .   For  e x a m p l e ,  

the  e l e c t r i c - c h a r g e - r e t e n t i v e   l ayer   may  be  a  f i lm,   c o n s i s t i n g   o f  

v i n y l i d e n e c h l o r i d e - m e t h y l m e t h a c r y l a t e   copolymer,   which  is  at  l e a s t  

p a r t i a l l y   formed  by  po lymer ic   so l i d   p a r t i c l e s   of  v i n y l i d e n e c h l o r i d e -  

m e t h y l m e t h a c r y l a t e   copolymer  having  a  h igher   degree  of  p o l y m e r i z a t i o n .  

For  ano ther   example,  the  e l e c t r i c - c h a r g e - r e t e n t i v e   l aye r   may  b e  

a  f i lm,   c o n s i s t i n g   of  i s o b u t y l a c r y l a t e - m e t h y l m e t h a c r y l a t e - a c r y l o n i t r L l e  

copolymer  and  a c r y l o n i t r i l e   polymer,   at  l e a s t   p a r t i a l l y   formed  by  

po lymer ic   s o l i d   p a r t i c l e s   of  a c r y l o n i t r i l e   p o l y m e r .  

Other  i n s u l a t i n g   or  d i e l e c t r i c   r e s i n s   which  can  be  u s e d  

inc lude   s i l i c o n e   and  o r g a n o - s i l i c o n e   r e s i n s ,   acid  modif ied   p o l y -  

v iny l   a c e t a t e ,   such  as  c r o t o n i c   a c i d - m o d i f i e d   p o l y v i n y l   a c e t a t e . ,  

p o l y v i n y l   b u t y r a l ,   wax,  s h e l l a c ,   pe t ro l eum  r e s i n s ,   coal  t a r   r e s i n s ,  

and  the  l i ke .   A d d i t i o n a l   b i n d e r   m a t e r i a l s   d i s c l o s e d   in  the  p r i o r  

a r t   which  can  be  used  to  form  the  d i e l e c t r i c   c o a t i n g   inc lude   p o l y -  

o l e f i n s ,   such  as  p o l y e t h y l e n e   and  p o l y p r o p y l e n e ,   unmodif ied  or  o i l -  

modif ied   alkyd  r e s i n s ,   s t y r e n a t e d   alkyd  r e s i n s ,   o i l   m o d i f i e d  

s t y r e n a t e d   a lkyds ,   s a t u r a t e d   p o l y e s t e r   r e s i n s ,   p o l y v i n y l   a c e t a t e s ,  

p o l y v i n y l   c h l o r i d e s , p r o p y l e n e   modif ied   p o l y v i n y l   c h l o r i d e s ,   p o l y -  

v iny l   b u t y r a l ,   v iny l   c h l o r i d e - v i n y l   a c e t a t e   maleic   acid  t e r p o l y m e r s ,  

copolymers  of  e t h y l e n e   and  v inay l   a c e t a t e ,   a c r y l i c   a c i d  e s t e r   p o l y -  

mers,  m e t h a c r y l i c   acid  e s t e r   polymers ,   p o l y s t y r e n e ,   b u t a d i e n e -  

s t y r e n e c o p o l y m e r s ,   s t y r e n e - e t h y l e n e   copolymers ,   e thy l   c e l l u l o s e ,  

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

n i t r a t e ,   sucrose   e s t e r s   (e .g.   sucrose   benzoate   and  the  l ike)   and 

p o l y s u l f o n e s .  

The  d i e l e c t r i c   c o a t i n g   can  i nc lude   pigments   such  a s  



c a l c i u m c a r b o n a t e ,   z i n c s u l p h i d e ,   l i t h o p o n e ,   magnesiumoxide,   ammonium- 

s t e a r a t e ,   b a r i u m s u l f a t e ,   o r g a n o p h i l i c   pigment  ( c o n t a i n i n g   e t h y l e n e /  

a c r y l i c   acid  copolymer)  and  c l a y .  

The  e l e c t r i c - c h a r g e - r e t e n t i v e   l ayer   r e q u i r e s   p r e f e r a b l y   t h e  

use  of  an  a n t i - b l o c k i n g   or  l u b r i c a t i o n   agent  in  order   to  f a c i l i t a t e  

a  smooth  moving  of  the  iron  when  the  h e a t s e a l a b l e   l ayer   is  b e i n g  

fused  to  a  f a b r i c .  

While  calc ium  s t e a r a t e   is  the  p r e f e r r e d   agent ,   o ther   a g e n t s  

can  be  used,  as  for  example,  a l k a l i   and  a l k a l i n e   ea r th   metal  s a l t s  

of  f a t t y   ac ids   and  waxes,  i n c l u d i n g   the  n a t u r a l   animal  waxes ,  

such  as  beeswax,  s p e r m a c e t i ,   l a n o l i n   and  s h e l l a c   wax;  the  v e g e t a b l e  

waxes,  such  as  carnauba ,   c a n d e l i l l a ,   bayber ry   and  sugarcane ;   and 

minera l   waxes,  such  as  the  f o s s i l   or  ea r th   waxes  and  pe t ro l eum  waxes ,  

such  as  p a r a f f i n   and  m i c r o c r y s t a l l i n e   p e t r o l a t u m .   The  s y n t h e t i c  

waxes  i nc lude   e thy lene   polymers  and  po lyo l   e t h e r - e s t e r s ,   such  as  

s o r b i t o l ,   c h l o r i n a t e d   n a p t h a l e n e s   and  hydrocarbon  waxes.  The  wax 

must  have  good  d i e l e c t r i c   p r o p e r t i e s   and  be  compat ib le   with  t h e  

b inder   and  p i g m e n t .  

The  a n t i - b l o c k i n g   or  l u b r i c a t i n g   agent   has  been  found  t o  

provide   improved  l i q u i d   toner   adhes ion;   improved  i r o n i n g   p r o p e r t i e s  

of  the  c o a t i n g ,   and  p r e v e n t i o n   of  toner   image  smearing  dur ing  t h e  

i r o n i n g   p r o c e s s .  
The  unique  combinat ion   of  a  d i e l e c t r i c - c o n d u c t i v e   h e a t -  

s e a l a b l e   sheet   was  found  to  have  a  s u r p r i s i n g   cost   s av ings .   Cheap,  

r e l a t i v e l y   low  conduc t ive   base  m a t e r i a l s   were  found  to  produce  t h e  

same  r e s u l t s   h e r e t o f o r e   a t t a i n a b l e   only  with  more  expens ive ,   h i g h e r  

c o n d u c t i v i t y   base  m a t e r i a l s .   The  improved  r e s u l t s   appear  to  be,  a t  

l e a s t   in  p a r t ,   a t t r i b u t a b l e   to  the  p e n e t r a t i o n   of  the  c o n d u c t i v e  

h e a t s e a l   c o a t i n g .  

The  h e a t s e a l   c o a t i n g   is  p rov ided   with  a  m a t e r i a l   which  

renders   the  c o a t i n g   e l e c t r i c a l l y   conduc t i ve ,   but  does  not  a d v e r s e l y  

a f f e c t   the  h e a t s e a l   p r o p e r t i e s   of  the  coa t i ng .   Because  of  the  n a t u r e  

of  e l e c t r i c a l l y   conduc t ive   m a t e r i a l s ,   the  fo l lowing   problems  can  be  

encoun te red   when  modifying  a  h e a t s e a l   m a t e r i a l :  

1.  loss   of  h e a t s e a l   p r o p e r t i e s ;  a n d  



2.  t r a n s f e r   of  pa r t   of  h e a t s e a l   coa t ing   to  the  u n d e r l y i n g   f a b r i c .  

T h e r e f o r e ,   the  s e l e c t i o n   of  a  conduc t ive   m a t e r i a l   i s  

c r i t i c a l   and  i t   has  been  found  t h a t   the  fo l lowing   c l a s s e s   o f  

m a t e r i a l s   produce  the  d e s i r e d   r e s u l t s :  

The  h e a t s e a l a b l e   f i lmfo rmers   which  can  be  used  i n c l u d e  

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

mer  of  v i n y l a c e t a t e   and  e t h y l e n e ,   copolymer  of  v i n y l c h l o r i d e   and 

m a l e i c a c i d   e s t e r   and  aqueous  d i s p e r s i o n   of  t h e s e .  

The  h e a t s e a l   l aye r   can  inc lude   pigments  such  as  c a l c i u m -  

c a r b o n a t e ,   z i n c s u l p h i d e ,   china  c lay ,   t i t a n i u m d i o x i d e ,   o x i d i z e d  

s t a r c h   and  k a o l i n .  

The  f u n c t i o n   of  the  pigment ,   p r e f e r a b l y   c a l c i u m c a r b o n a t e ,  

in  the  h e a t s e a l   l aye r ,   is  to  reduce  the  tack  of  the  conduc t ive   r e s i n  

component  of  the  c o a t i n g   and  thus  to  p r even t   b lock ing   of  the  m a t e r i a l  

on the  r o l l .  

The  base  m a t e r i a l ,   t h a t   i s ,   the  c o n d i c t i v e   l aye r ,   t y p i c a l l y  

has  a  su r f ace   r e s i s t i v i t y   in  the  range  of  from  4.106  to  7 .106  Q  

/ squa re   and  a  bulk  r e s i s t i v i t y   of  about  3.105Ω  cm.  However,  in  t h e  

combinat ion   of  the  i n s t a n t   i n v e n t i o n ,   cheaper   m a t e r i a l s   can  be  em- 

p loyed ,   having  a  s u r f a c e   r e s i s t i v i t y   in  the  range  from  about  6 . 1 0  

to  8.107  Ω/square  and  a  bulk  r e s i s t i v i t y   on  the  order   of  4 . 106  Ω  

cm. 

The  p rocess   of  compute r ized   g rad ing   of  p a t t e r n   p i e c e s ,  

i n t e r a c t i v e   marker  making,  and  the  drawing  of  f u l l   sca le   a p p a r a l  

marker  in  p r e p a r a t i o n   f o r  c l o t h   c u t t i n g ,   is  d i s c l o s e d   in  U.S.  p a t e n t  



3 , 8 8 7 , 9 0 3 .  

A  programmed  vo l t age   is  app l i ed   to  an  a r r ay   of  d e n s e l y  

spaced  w r i t i n g   nibs  embedded  in  a  s t a t i o n a r y   w r i t i n g   head.  Upon 

d i g i t a l   command,  the  nibs  s e l e c t i v e l y   c r e a t e   minute  e l e c t r o s t a t i c  

dots  on  a  d i e l e c t r i c   paper  as  i t   passes   over  the  w r i t i n g   head.  The 

paper  is  then  exposed  to  l i q u i d   t one r   to  produce  a  v i s i b l e   p e r m a n e n t  

image.  The  paper  is  then  h e a t s e a l e d   to  any  s u b s t r a t e ,   such  as  a  woven 

f a b r i c   by  app ly ing   heat   and  p r e s s u r e   by  means  of  c o n v e n t i o n a l   i r o n .  

The  e l e c t r o s t a t i c   r e c o r d i n g   shee t   can  be  p repared   i n  

accordance  with  the  known  coa t ing   t e c h n i q u e s .  

EXAMPLE  1 

The  d i e l e c t r i c   c o a t i n g   is  p r epa red   by  forming  a  d i s p e r s i o n  

in  80  1  of  t o l u e n e ,   of  37.5  kg  of  an  a c r y l i c m e t h a c r y l i c   c o p o l y m e r ,  

sold  under  the  Trademark  E-322  by  DeSoto,  I n c . ( D e s P l a i n e s ,   I l l i n o i s ) ,  

32.5  kg  calcium  c a r b o n a t e ,  5   kg  calc ium  s t e a r a t e   and  90  kg  of  an 

o p t i c a l   b r i g h t e n e r   sold  under  the  Trademark  Uvitex  OB,  by  C i b a - G e i g y ,  

and  app ly ing   the  coa t i ng   to  a  conduc t ive   base  m a t e r i a l .   The  c o n d u c t i v e  

base  is  a  m a t e r i a l   sold  under  the  Trademark  DEC-Base  No.  358  by  

S c h o e l l e r .   The  c o a t i n g   weight  on  a  dry  bas is   is  9  grams  per  s q u a r e  

meter  (g /m2) .  

The  h e a t s e a l   coa t i ng   is  p r e p a r e d   by  forming,   in  70  1  o f  

methanol ,   a  d i s p e r s i o n   of  18.7  1  of  e t h y l a c e t a t e   and  25  kg  of  a  

p o l y v i n y l a c e t a t e   sold  under  the  Trademark  Vinnapas  B60,  by  Wacker ,  

10  kg  of  p o l y d i a l l y l d i m e t h y l   ammonium  c h l o r i d e ,   sold  under  t h e  

Trademark  Chemviron  261  by  Merck,  and  10  kg  of  calcium  c a r b o n a t e .  

The  Chemviron  260  con ta in s   40%  s o l i d s   by  weight .   The  coa t ing   w e i g h t  

on  a  dry  bas i s   is  20  g / m  .  

EXAMPLE  I I  

In  accordance  with  the  p rocedures   o u t l i n e d   in  U.S.  P a t e n t  

3 ,709 ,728 ,   the  d i s c l o s u r e   of  which  is  he re in   i n c o r p o r a t e d   by  r e f e r e n c e ,  

an  e l e c t r o s t a t i c   r e c o r d i n g   sheet   is  produced  having  a  5.8  g/m 2  c o a t i n g  

compris ing   a  f i r s t   l aye r   of  100  p a r t s   SBR  l a t e x ,   2.5  p a r t s   melamine 

formaldehyde  and  50  p a r t s   pigment  (barium  su lpha t e   and  zinc  s u l p h i d e )  

and  a  second  l ayer   of  (2.2  g/m2)  of  100  p a r t s   c a r b o x y l a t e d   p o l y v i n y l  

a c e t a t e ,   0.5  pa r t s   ammonium  s t e a r a t e  a n d  5 0  p a r t s  p i g m e n t   (ba r ium 



su lpha t e   and  zinc  s u l p h a t e ) .  

The  f i r s t   c o a t i n g   is  a p p l i e d   to  the  s u b s t r a t e   by  m i x i n g  

with  water  to  produce  a  s o l i d s   con t en t   of  app rox ima te ly   50%.  The 

c o a t i n g   is  cured  and  rendered   r e s i s t a n t   to  water   by  s u b j e c t i n g   i t  

to  5  minutes  of  h e a t i n g   at  82°C. 

The  second  coa t ing   compos i t ion   is  s i m i l a r l y   mixed  w i t h  

s u f f i c i e n t   water   to  y i e ld   a  50%  s o l i d s  c o n t e n t   and  then  a d j u s t e d   t o  

a  pH  of  a p p r o x i m a t e l y   9  by  the  a d d i t i o n   of  ammonium  hydroxide .   C u r i n g  

is  ach ieved   by  h e a t i n g   at  710C  for  5  minu tes ,   d r i v i n g   off  t h e  

ammonia  and  r e n d e r i n g   the  coa t i ng   i n s o l u b l e   in  w a t e r .  

As  the  next   t r e a t m e n t ,   the  coa ted   paper  was  coated  o v e r  

i t s   back  face  with  an  aqueous  s o l u t i o n   of  sodium  n i t r a t e ,   at  25% 

c o n c e n t r a t i o n .   Such  was  app l i ed   by  sp ray ing   i t   onto  the  paper  web,  a t  

a  ra te   of  about  4.4  g/m2  ( so l ids   b a s i s ) .  

When  measured  for  su r f ace   r e s i s t i v i t y ,   the  f ron t   s i d e  o f i h e .  

copy  shee t   e x h i b i t s   a  su r f ace   r e s i s t i v i t y   of  107  ohms  per  s q u a r e ,  
and  the  back  side  of  the  copy  shee t   e x h i b i t s   a  su r f ace   r e s i s t i v i t y   o f  
10 3 ohms  per  s q u a r e .  

A  h e a t s e a l   coa t ing   is  then  app l i ed   to  the  back  side  i n  

accordance   with  the  p rocedures   of  Example  I .  

The  r e c o r d i n g   blank  can  then  be  p r o c e s s e d   to  p r i n t   t h e r e o n  

a lphanumer ic   i n f o r m a t i o n ,   us ing  e l e c t r o g r a p h i c   shor t   pulse   p r i n t i n g  

p r o c e d u r e s .  

There  are  va r ious   forms  of  equipment  for  e l e c t r o g r a p h i c  

pulse   p r i n t i n g   a v a i l a b l e   commerc ia l ly ,   e x e m p l i f i e d   by  the  P r i n t i p i x  

Tube  produced  by  S c i e n t i f i c   Recorders ,   the  C l e v i t e   4800  made  by 

Gould,  the  Info-Max  and  the  computer  o r i e n t e d   e l e c t r o s t a t i c   p r i n t e r  

of  V e r s a t e c ,   Inc.  Such  a  p r i n t e r   may  inc lude   a  bank  of  s t y l i   o r  

e l e c t r o d e s   which  form  the  p r i n t i n g   head  in  the  machine.  The  r e c o r d i n g  

blank  is  moved  across   t h i s   p r i n t i n g   head,  while  suppor ted   on  b a c k u p  

suppor t   means  which  comprise  a  backup  e l e c t r o d e   to  produce  c h a r g e d  

r eg ions   on  the  shee t .   DC  vo l t age   pu lses   are  app l i ed   between  s e l e c t -  

ed  ones  of  the  e l e c t r o d e s   and  the  backup  suppor t   forming  an  o p p o s i n g  

e l e c t r o d e .   The  vo l t age   a p p l i e d   between  opposed  e l e c t r o d e s   o r d i n a r i l y  

ranges   between  a  t h r e s h o l d   v o l t a g e  o f   about  340  vo l t s   and  1100  v o l t s .  



Demons t r a t ing   the  u t i l i t y   of  the  r e c o r d i n g   blank  of  t h e  

i n v e n t i o n   can  be  p r i n t e d   in  an  e l e c t r o g r a p h i c   pulse  p r i n t i n g   machine  

using  pu l ses   of  100  microsecond  d u r a t i o n .   Charged  reg ions   on  t h e  

r e c o r d i n g   blank  are  developed  using  c o n v e n t i o n a l   deve loper   m a t e r i a l  

to  produce  a  v i s i b l e   image.  E x c e l l e n t   p r i n t s   e x h i b i t i n g   good 

image  d e n s i t y   and  r e s o l u t i o n   are  produced  by  t h i s   s y s t e m .  

EXAMPLE  I I I  

In  accordance   with  the  p rocedures   of  B r i t i s h   P a t e n t  

1,332,139  the  d i s c l o s u r e   of  which  is  he re in   i n c o r p o r a t e d   by  

r e f e r e n c e ,   a  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   shee t   can  b e  

produced  using  as  the  d i e l e c t r i c   l aye r ,   a  fi lm  produced  from  a  

d i s p e r s i o n   of  100  p a r t s   SBR  l a t ex ;   10  p a r t s   30%  b u t a d i e n e ,   55% 

m e t h y l m e t h a c r y l a t e ,   15%  m e t h a c r y l i c   acid;  and  2  p a r t s   p o l y o x y -  

e thy l ene   l a u r y l e t h e r .   A d d i t i o n a l l y   10  p a r t s   of  calcium  s t e a r a t e  

is  employed  in  the  d i s p e r s i o n .  

Except  with  r e s p e c t   to  the  f o r ego ing ,   the  p rocedures   o f  

Example  I  are  fo l lowed  to  produce  a  h e a t s e a l a b l e   e l e c t r o s t a t i c  

c o a t i n g .  

EXAMPLE  IV 

The  p rocedures   of  Example  I  are  fo l lowed,   except   a  5  /um 
t h i c k n e s s   of  a  copolymer  of  v i n y l i d e n e   c h l o r i d e   and  m e t h y l m e t h a c r y l -  

ate  are  used  as  the  d i e l e c t r i c   fi lm  former,   in  accordance   with  t h e  

p rocedures   d i s c l o s e d   in  U.S.  Pa t en t   3 ,634 ,135 ,   the  d i s c l o s u r e   o f  

which  is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

EXAMPLE  V 

The  p rocedures   of  Example  IV  are  fol lowed  except   t h a t  

the  d i e l e c t r i c   f i lm  is  formed  from  55  pa r t s   v i n y l i d e n e   c h l o r i d e ,  

40  p a r t s   m e t h y l m e t h a c r y l a t e   and  5  pa r t s   a c r y l i c   acid  in  a c c o r d a n c e  

with  the  t e a c h i n g s   of  U.S.  Pa t en t   3 , 6 3 4 , 1 3 5 .  

EXAMPLE  VI 

The  p rocedure   of  Example  I  is  fo l lowed,   except   t h a t   t h e  

d i e l e c t r i c   f i lm  is  app l i ed   as  a  coa t ing   of  8  g/m2  of  935  g  p o l y -  

v inyl   a c e t a t e ,   498  g  c lay ,   125  g  barium  s u l f a t e   with  5,000  cm3 

water  c o n t a i n i n g   200  cm3  of  28%  NH4OH  as  d i s c l o s e d   in  U.S.  P a t e n t  

3 ,264 ,137 ,   the  d i s c l o s u r e   of  which  is  i n c o r p o r a t e d   he re in   by 



r e f e r e n c e .   A d d i t i o n a l l y ,   100  g  of  calcium  s t e a r a t e   is  employed  in  t h e  

c o a t i n g .  

EXAMPLE  VII  

The  p rocedure   of  Example  I  is  fo l lowed ,   except   t h a t   i n  

accordance   with  the  d i s c l o s u r e   of  U.S.  p a t e n t   3 ,639 ,640 ,   t h e  

d i s c l o s u r e   of  which  is  he re in   i n c o r p o r a t e d   by  r e f e r e n c e ,   the  c o n -  

duc t ive   s u b s t r a t e   is  formed  by  coa t ing   and  impregna t ion   on  a  p a p e r  

having  a  ba s i s   weight  of  76  g/m2  with  a  s o l u t i o n   of  12  p a r t s   o f  

a  v i n y l b e n z y l t r i m e t h y l   ammonium  c h l o r i d e   polymer  having  a  32%  s o l i d s  

con ten t   and  sold  by  the  Dow  Chemical  Company  under  the  d e s i g n a t i o n  

"DOW  QX  2611.7"?  30  p a r t s   of  methanol  and  67.5  p a r t s   of  e thano l   t o  

p rov ide ,   a f t e r   drying  an  e l e c t r i c a l l y   conduc t ive   coa t ing   on  one  s i d e  

t h e r e o f   of  1.56  g/m2  (4%)  and  0.39  g/m 2  (1%) on  the  o the r   s ide  t h e r e o f .  

The  side  having  the  4%  coa t ing   of  conduct ive   r e s i n   is  then  c o a t e d  

with  a  d i s p e r s i o n   of  10  p a r t s   of  a  p o l y v i n y l   b u t y r a l   r e s in   (sold  by  

Union  Carbide  Co rpo ra t i on   under  the  d e s i g n a t i o n   " B a k e l i t e   XYHL"), 

11.6  p a r t s   of  l i t h o p h o n e ,   29.6  p a r t s   of  e thano l   and  48.8  p a r t s   o f  

to luene   to  p rov ide ,   a f t e r   d ry ing ,   a  t h i c k n e s s   of  from  about  1.25  t o  

6.25  /um.  A d d i t i o n a l l y ,   2  p a r t s   of  calcium  s t e a r a t e   is  i n c o r p o r a t e d  

in  the  d i s p e r s i o n .   The  h e a t s e a l   coa t ing   is  then  app l i ed   to  the  1% 

c o a t i n g .  

EXAMPLE  V I I I  

In  accordance   with  the  d i s c l o s u r e   o f  U.S .   Pa ten t   3 , 6 5 2 , 2 6 8 ,  

the  d i s c l o s u r e s  o f   which  are  i n c o r p o r a t e d   he re in   by  r e f e r e n c e ,   a  

conduc t ive   s u b s t r a t e   can  be  formed  as  d e s c r i b e d   in  Examples  I,  II  and  

I I I   of  the  p a t e n t .   The  d i e l e c t r i c   l aye r   can  be  formed  as  d e s c r i b e d  

in  Examples  IV  and  V  of  the  p a t e n t ,   except   t h a t   10%  by  w e i g h t  

calcium  s t e a r a t e   is  i n c o r p o r a t e d   in  the  d i e l e c t r i c   coa t i ng   c o m p o s i t i o n .  

The  h e a t s e a l   coa t i ng   is  then  formed  as  d e s c r i b e d   in  Example  I .  

EXAMPLE  IX 
c o n d u c t i v e  A  paper  s u b s t r a t e   can  be  formed  and  r e n d e r e c y i n   a c c o r d a n c e  

w i t h  t h e  p r o c e d u r e   of  Example  1  of  U.S.  Pa t en t   3 ,100 ,621 ,   the  d i s -  

c l o su re   of  which  is  he re in   i n c o r p o r a t e d   by  r e f e r e n c e .   The  c o n d u c t i v e  

paper  can  then  be  p rov ided   with  a  d i e l e c t r i c   coa t i ng   as  d e s c r i b e d  

in  Example  I,  II  or  I I I   of  the  p a t e n t ,   except   t h a t   calcium  s t e a r a t e  



i n c o r p o r a t e d   in to   the  d i e l e c t r i c   coa t ing   in  an  amount  equal  to  5%, 

5%  and  10%  for  the  f o r m u l a t i o n s   of  Examples  I,  I I ,   and  I I I   r e s p e c t i v e -  

l y .  

EXAMPLE  X 

An  e l e c t r o s t a t i c   r e c o r d i n g   sheet   can  be  formed  f o l l o w i n g  

the  p rocedure   of  Example  I  or  II  of  U.S.  Pa ten t   3 ,216 ,853 ,   the  d i s -  

c lo su re   of  which  is  he re in   i n c o r p o r a t e d   by  r e f e r e n c e ,   except  t h a t  

in  Example  I,  150  p a r t s   by  weight  of  calcium  s t e a r a t e   is  i n c o r p o r a t e d  

and  in  Example  II  5  p a r t s   of  weight  of  calcium  s t e a r a t e   is  i n c o r p o r a t -  

ed  with  the  p o l y v i n y l   a c e t a t e   c o a t i n g .  

The  conduc t ive   s ide  of  the  paper  is  then  coated  with  t h e  

h e a t s e a l   c o a t i n g   as  set   f o r th   in  Example  I .  

EXAMPLE  XI 

An  e l e c t r o s t a t i c   r e c o r d i n g   sheet   is  p r epa red   by  c o a t i n g  

a  paper  sheet   with  t i t a n i u m   d ioxide   and  p o l y v i n y l   b e n z y l t r i m e t h y l  

ammonium  c h l o r i d e   as  d e s c r i b e d   in  the  Examples  of  U.S.  p a t e n t  

3 ,759 ,744 ,   the  d i s c l o s u r e   of  which  is  he re in   i n c o r p o r a t e d   by  

r e f e r e n c e . T h e   d i e l e c t r i c   coa t ing   employs  2.5  pa r t s   c a r b o x y l a t e d   p o l y -  

v iny l   a c e t a t e ,   1  p a r t   CaCO and   0,2  pa r t   calcium  s t e a r a t e .  

The  h e a t s e a l   c o a t i n g   is  p r epa red   as  d i s c l o s e d  i n   Example  I .  

EXAMPLE  XII  

The  p rocedures   of  p r e v i o u s   examples  can  be  fol lowed  i n  

combinat ion   with  a  h e a t s e a l   l ayer   produced  from  an  aqueous,   c o n -  

duc t ive   f o r m u l a t i o n   as  f o l l o w s :  

A  coa t ing   weight ,   on  a  dry  bas i s   of  20  g /m  can  be  p r o d u c e d .  

P rop io fan   590  is  a  t rademark  of  the  BASF  Company  for  a  

v iny l   p r o p i o n a t e - a c r y l a t e   copolymer  d i s p e r s i o n   used  to  p r o d u c e  

f l e x i b l e   f i l m s .  

Vinamul  6705  is  a  t rademark  of  the  Scado  Company,  Z w o l l e ,  





1.  A  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e co rd ing   sheet   c o n s i s t i n g  

e s s e n t i a l l y   of  an  e l e c t r i c a l l y   cnduc t ive   s u b s t r a t e   sheet   having  a  

d i e l e c t r i c   coa t i ng   on  a  f i r s t   s ide ,   said  d i e l e c t r i c   coa t i ng   b e i n g  

composed  of  an  e l e c t r i c - c h a r g e - r e t e n t i v e   layer   of  a  f i l m - f o r m i n g  

i n s u l a t i n g   or  d i e l e c t r i c   r e s inous   polymer,   said  polymer  also  c o n -  

t a i n i n g   d i s p e r s e   t h e r e i n   pigment  p a r t i c l e s   and  p r e f e r a b l y   an  a n t i -  

b locking  agent ,   s e l e c t e d   from  the  group  c o n s i s t i n g   of  d i e l e c t r i c  

a l k a l i n e   ea r th   metal  s a l t s   of  f a t t y   ac ids ,   a l k a l i   metal  s a l t s   o f  

f a t t y   a c id s ,   waxes,  and  mix tures   t h e r e o f ,   and  a  h e a t s e a l a b l e   c o a t i n g  

on  a  second  s ide ,   sa id   h e a t s e a l a b l e   c o a t i n g   being  composed  of  a  

t h e r m o p l a s t i c   f i l m - f o r m i n g   po lymer ic   m a t e r i a l ,   said  t h e r m o p l a s t i c  

f i lm  also  c o n t a i n i n g   an  e l e c t r i c a l l y   conduct ive   a d d i t i v e .  

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

claim  1,  wherein  said  e l e c t r i c a l l y   conduc t ive   a d d i t i v e   is  a  p o l y -  

meric  q u a t e r n a r y   ammonium  h a l i d e .  

3.  T h e h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

2,  wherein  s a i d  p o l y m e r i c   q u a t e r n a r y   ammonium  ha l i de   is  a  p o l y -  

d i a l k y l   d i a l l y l   ammonium  h a l i d e .  

4.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

2,  wherein  said  polymer ic   q u a t e r n a r y   ammonium  ha l i de   is  p o l y d i m e t h y l  

d i a l l y l   ammonium  c h l o r i d e .  

5.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

1,  wherein  said  f i l m - f o r m i n g   polymer ic   m a t e r i a l   is  a  p o l y v i n y l  

a c e t a t e .  

6.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

1,  wherein  said  f i l m - f o r m i n g   po lymer ic   m a t e r i a l   is  a  v iny l   c h l o r i d e -  

v iny l   a c e t a t e   copo lymer .  

7.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   shee t   of  c l a i m  

1,  wherein  the  r a t i o   of  f i l m - f o r m i n g   r e s i n   to  a n t i - b l o c k i n g   a g e n t  

is  in  the  range  from  about  1  to  0.3,  to  2  to  1. 

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

claim  1,  wherein  the  r a t i o   of  pigment  to  f i l m - f o r m i n g   r e s i n   t o  

a n t i - b l o c k i n g   agent  in  the  d i e c t r i c   coa t ing   is  in  the  range  f rom 

about  10 /1 /0 .3   to  1 / 2 / 1 .  



9.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

1,  wherein  the  r a t i o   of  pigment  to  f i l m - f o r m i n g   r e s i n   to  a n t i -  

b lock ing   agent  in  the  d i e l e c t r i c   coa t ing   is  in  the  range  f rom 

about  4 /1 /0 .6  to   1 / 1 / 0 . 8  

10.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

1,  wherein  the  r a t i o   in  the  h e a t s e a l   l aye r   of  the  pigment  to  f i l m -  

forming  r e s i n   to  conduc t ive   a d d i t i v e   is  in  the  range  from  a b o u t  

1 /1 /0 .1   to  1 / 6 / 1 .  

11.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   sheet   of  c l a i m  

1,  wherein  the  r a t i o   in  the  h e a t s e a l   l aye r   of  the  pigment  to  f i l m -  

forming  r e s i n   to  conduc t ive   a d d i t i v e   is  in  the  range  from  a b o u t  

1 /2 /0 .3   to  1 / 4 / 0 . 7 .  

12.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   shee t   of  c l a i m  

1,  wherein  the  r a t i o   in  the  h e a t s e a l   l ayer   of  the  pigment  to  f i l m -  

forming  to  conduc t ive   a d d i t i v e   is  in  the  range  f r o m  a b o u t  1 / 2 / 0 . 3  

to  1 /4 /0 .7   and  the  r a t i o   in  t h e  d i e l e c t r i c   coa t i ng   of  pigment  t o  

f i l m - f o r m i n g   r e s in   to  a n t i - b l o c k i n g   agent  is  in  the  range  f rom 

about  1 /1 /0 .1   to  1 / 6 / 1 .  

13.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   shee t   of  c l a i m  

12,  wherein  the  e l e c t r i c a l l y   conduc t ive   a d d i t i v e   is  p o l y d i m e t h y l  

d i a l l y l   ammonium  c h l o r i d e .  

14.  The  h e a t s e a l a b l e   e l e c t r o s t a t i c   r e c o r d i n g   shee t   of  c l a i m  

13,  wherein  the  f i l m - f o r m i n g   po lymer ic   m a t e r i a l   is  a  v iny l   c h l o r i d e -  

v inyl   a c e t a t e   copo lymer .  
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