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(S)  Duplicating  stencil  assembly  and  method  for  its  production. 

A  backing  sheet  with  the  usual  punched  heading  carries  a 
stencil  sheet  composed  of  a  conventional  tissue  layer  to 
which  an  ink-impermeable  coating  is  attached  by  a  layer  of 
adhesive.  An  electrophotographic  toner  image  formed  on  the 
backing  sheet  is  bonded  to  the  impermeable  coating  of  the 
stencil  sheet  such  that  when  the  assembly  is  mounted  on  a 
duplicating  machine  and  the  body  of the  backing  sheet  strip- 
ped  off  it forms the  stencil  by  removing  parts  of the  imperme- 
able  layer.  The  stencil  sheet  is  attached  to  the  heading  by  a 
line  of  heat  and/or  pressure  sensitive  resin,  preferably  the 
toner which  also  forms  the  image.  The  assembly  is  thus  easily 
produced  from  preformed  backing  and  stencil  sheets  in  a 
modified  electrostatic  copying  machine. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d u p l i c a t i n g   s t e n c i l  

assembly  compr i s ing   a  backing  shee t   and  a  s t e n c i l   sheet   a t t a c h e d  

to  the  backing  shee t ,   the  backing  shee t   compr i s ing   a  h e a d i n g  

r eg ion   at  one  margin  of  the  sheet   which  is  s e p a r a b l e   from  the  body 

of  the  shee t   and  to  which  the  s t e n c i l   shee t   is  a t t a c h e d .  

Such  s t e n c i l   a s sembl i e s   are  c o n v e n t i o n a l   and  are  used  f o r  

the  p r o d u c t i o n   of  d u p l i c a t i n g   m a s t e r s   by  typing  a  t ex t   onto  t h e  

s t e n c i l   shee t   while  suppor ted   by  the  backing  shee t .   The  s t e n c i l  

sheet   is  commonly  composed  of  a ' c o a t e d   t i s s u e   which  is  f l imsy   and 

e a s i l y   damaged.  The  backing  sheet   p r o v i d e s   suppor t   for  the  s t e n c i l  

shee t   u n t i l   i t   is  mounted  on  a  d u p l i c a t i n g   machine.   For  t h i s  

purpose   the  heading  reg ion   of  the  backing   shee t   has  punchings   to  f i t  

on  to  p r o j e c t i o n s   on  the  d u p l i c a t i n g   machine.   Upon  mounting  of  t h e  

s t e n c i l   shee t   on  the  machine  the  body  of  the  backing  shee t   is  s e p -  

a r a t e d ,   commonly  by  t e a r i n g   along  a  l ine   of  p e r f o r a t i o n s ,   and  removed.  

Var ious   methods  have  been  proposed   for  r e p l a c i n g   the  t y p i n g  

of  the  s t e n c i l   shee t ,   or  the  use  of  a  s t y l u s ,   by  a  p rocedure   which  

enab les   a  whole  document  to  be  a u t o m a t i c a l l y   reproduced   in  the  form 

of  a  s t e n c i l .   At  p r e s e n t   however  t he re   are  only  two  systems  commerc- 

i a l l y   a v a i l a b l e   for  the  non-manual  p r o d u c t i o n   of  s t e n c i l s .   The  f i r s t  

p roce s s   i n v o l v e s   the  e l e c t r i c a l   c u t t i n g   of  a  c a rbon - loaded   layer   on 

a  porous  s t e n c i l   shee t .   A  spark  d i s c h a r g e   c u t t i n g - h e a d   is  s y n c h r o n -  

ised  with  an  o p t i c a l   head  which  views  the  o r i g i n a l   and  d i r e c t s   t h e  

c u t t i n g - h e a d   to  cut  the  s t e n c i l ,   p o i n t   by  p o i n t .   This  system  p r o d -  

uces  good  r e s u l t s   but  is  r e l a t i v e l y   slow,  r e q u i r i n g   a  per iod   of  5  t o  

15  minu tes   to  complete ,   and  s ince   the  p roces s   i nvo lves   burning  o f f  

the  carbon  loaded  r eg ions   i t   is  d i r t y   and  produces   an  u n p l e a s a n t  

o d o u r .  

The  second  p rocess   is  a  t h e r m o g r a p h i c   p rocess   known  as  

" thermal   imaging".   It  uses  a  s t e n c i l   master   c o n s i s t i n g   of  p o r o u s  

t i s s u e   with  a  thin  t h e r m o p l a s t i c   coa t i ng   which  is  p laced  aga in s t   t h e  

o r i g i n a l   document  and  heated  by  an  i n f r a - r e d   lamp.  The  t e r m p e r a t u r e  

r i s e   of  the  coa t ing   is  g r e a t e s t   in  the  b lack  image  areas   and  i t  

mel ts   in  these   areas   to  expose  the  porous  t i s s u e   and  thus  produce  a  



s t e n c i l .   The  p rocess   is  very  qu ick ,   the  exposure   time  being  o f  

the  order  of  10  seconds,   but  i t   r e q u i r e s   p r a c t i c e   and  s k i l l   t o  

de t e rmine   the  length   of  exposure .   The  r e s o l u t i o n   is  poor  and  t h e  

p roce s s   is  b l ind   to  many  co lours   of  the  o r i g i n a l ,   i nc lud ing   some 

b l a c k s .   There  is  also  a  r i s k   of  damage  to  the  o r i g i n a l .  

In  our  c o - p e n d i n g v õ p p l i c a t i o n   No.  7926290  we  have  d e s c r i b e d  

and  claimed  a  s t e n c i l   sheet   for  the  p r o d u c t i o n   of  a  s t e n c i l   from  an 

e l e c t r o - p h o t o g r a p h i c   image  by  bonding  the  image  to  the  s t e n c i l   s h e e t  

and  then  t e a r i n g   away  pa r t s   of  the  s t e n c i l   shee t   adher ing  to  t h e  

image,  the  s t e n c i l   shee t   compr i s ing   a  porous  t i s s u e   shee t ,   an  i n k -  

imperv ious   l ayer   compr is ing   a  s y n t h e t i c   r e s i n   compos i t ion   c o n t a i n i n g  

f i n e l y - d i s p e r s e d   zinc  oxide,   and  an  a d h e s i v e   bonding  the  i n k - i m p e r v -  

ious  l ayer   to  the  porous  t i s s u e   s h e e t .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n   there   is  p rov ided   a 

d u p l i c a t i n g   s t e n c i l   assembly  compr i s ing   a  backing  sheet   and  a  s t e n c i l  

shee t   a t t a c h e d   to  the  backing  s h e e t ,   the  backing   sheet   compris ing  a  

heading  r eg ion   at  one  margin  of  the  s h e e t   which  is  s e p a r a b l e   from  t h e  

body  of  the  shee t   and  to  which  the  s t e n c i l   shee t   is  a t t a c h e d ,   t h e  

s t e n c i l   shee t   compr is ing   a  t i s s u e   l aye r   with  an  ink- impermeable   c o a t -  

ing  secured  to  the  t i s s u e   by  an  a d h e s i v e   l a y e r ,   the  body  of  t h e  

backing  shee t   having  a  toner   image  formed  the reon   which  is  bonded  t o  

the  impermeable  coa t i ng   of  the  s t e n c i l   shee t   in  such  a  manner  t h a t  

upon  s e p a r a t i o n   of  the  s t e n c i l   shee t   from  the  backing  shee t   p a r t s   o f  

the  impermeable  l aye r   are  removed  by  the  image  to  form  a  s t e n c i l ,   and 

the  s t e n c i l   sheet   being  a t t a c h e d   to  the  head ing   reg ion   of  the  b a c k i n g  

shee t   by  a  l ine   of  hea t   and/or   p r e s s u r e   s e n s i t i v e   r e s i n .  

I t   w i l l   be  seen  t h a t   the  s t e n c i l   assembly  of  the  p r e s e n t  

i n v e n t i o n   can  be  produced  by  the  use  of  a  s t e n c i l   shee t   s i m i l a r   t o  

t h a t   d e s c r i b e d   and  c laimed  i n  a p p l i c a t i o n   No.  7926290  and  r e f e r e n c e  

is  made  to  the  s p e c i f i c a t i o n   of  t h a t   a p p l i c a t i o n   for  f u r t h e r   d e t a i l s .  

The  e l e c t r o p h o t o g r a p h i c   toner  image  is  formed  on  the  backing  s h e e t  

and  remains   bonded  to  the  s t e n c i l   shee t   u n t i l   the  l a t t e r   is  to  be  

used.   The  a t t a chmen t   of  the  s t e n c i l   s h e e t   to  the  heading  r e g i o n  

of  the  backing  shee t   by  a  l ine   of  hea t   and /o r   p r e s s u r e   s e n s i t i v e  

r e s i n ,   which  may  be  composed  of  the  same  m a t e r i a l   as  the  toner  image,  
a l lows   t h i s   a t t a c h m e n t   to  be  e f f e c t e d   in  the  course   of  the  same 

p r o c e s s   which  bonds  the  toner   image  to  the  impermeable  layer   of  t h e  

s t e n c i l   shee t .   The  p r o d u c t i o n   of  a  s t e n c i l   assembly  from  p r e - p r e p a r e d  



backing  and  s t e n c i l   shee t s   t h e r e f o r e   only  i nvo lves   f o r m a t i o n   of  t h e  

toner   image  on  the  backing  sheet  and  bonding  of  the  s t e n c i l   shee t   t o  

the  backing  s h e e t .   The  r e s u l t i n g   assembly  is  e a s i l y   handled  f o r  

mounting  on  a  d u p l i c a t i n g   machine  and  the  s t r i p p i n g   away  of  t h e  

body  of  the  back ing   shee t   produces  the  s t e n c i l   which  can  then  be  

used  immed ia t e ly   for  d u p l i c a t i n g .  

C o n v e n i e n t l y   the  p roduc t ion   of  the  s t e n c i l   assembly  t a k e s  

p lace   in  a  m o d i f i e d   e l e c t r o s t a t i c   copying  machine  in  which  a  b a c k i n g  

sheet   can  be  fed  in  p lace   of  the  normal  copy  paper  and  a  s t e n c i l  

shee t   can  be  a p p l i e d   to  the  face  of  the  backing  shee t   a f t e r   a p p l i c a t -  

ion  of  the  t one r   but   be fo re   passage  through  the  fu s ing   r o l l e r s .  

The  fus ing   r o l l e r s   then  act   to  fuse  the  image  and  s i m u l t a n e o u s l y  

bond  i t   to  the  impermeable   layer  of  the  s t e n c i l   s h e e t .   The  b a c k i n g  

sheet   may  be  p r o v i d e d   in  advance  with  the  l i ne   of  r e s i n   for  a t t a c h -  

ment  to  the  s t e n c i l   shee t   but  c o n v e n i e n t l y   p r o v i s i o n   is  made  f o r  

i n c o r p o r a t i n g   the  l i ne   in  the  image  formed  on  the  backing  shee t ,   u s i n g  

the  same  toner   which  makes  the   e l e c t r o s t a t i c   image  of  the  o r i g i n a l  

v i s i b l e .   The  l i n e   may  be  imaged  onto  the  backing  shee t   or  the  b a c k -  

ing  shee t   may  have  a  l ine   which  is  c h a r g e a b l e   to  a t t r a c t   the  t o n e r  

dur ing  f o r m a t i o n   of  the  e l e c t r o p h o t o g r a p h i c   image .  

In  c a r r y i n g   out  the  p roduc t i on   of  a  d u p l i c a t i n g   s t e n c i l  

assembly  in  a c c o r d a n c e   with  the  i n v e n t i o n   the  image  can  be  formed  on 

the  backing  s h e e t   by  most  of  the  c o n v e n t i o n a l   e l e c t r o p h o t o g r a p h i c  

methods.  A  dry  t one r   powder  should  be  used.   In  the  case  of  p l a i n  

paper  copying  a  two-component   magnet ic   toner   is  p r e f e r r e d .   When 

us ing  paper  wi th   a  zinc  oxide  coa t ing   for  the  backing  shee t   i t   i s  

p o s s i b l e   to  use  a  one  component  magnetic   t o n e r .  

Where  the  backing   shee t   is  a  c o n v e n t i o n a l   p l a i n   white   p a p e r  

for  example  100  g . s . m . ,   having  the  usual   punched  and  p e r f o r a t e d  

heading,   the  t one r   image  can  be  produced  on  commercial   p l a i n   p a p e r  

c o p i e r s ,   such  as  those   sold  under  the  t r ade   names  TOSHIBA  BD-909, 

AGFA X10,  U-BIX  Mk.I,  XEROX  3103,  and  SHARP  721.  These  use  a  d r y  

two-component   magne t i c   toner   which  is  hea t   fused ,   for  example  by  h o t  

r o l l e r s .   Such  a  toner   image  has  s t rong  adhes ion   to  the  backing  s h e e t  

and  can  be  made  to  adhere   to  the  ink- impermeab le   l ayer   of  the  s t e n c i l  

shee t   s u f f i c i e n t l y   s t r o n g l y   to  tear   the  layer   away  when  the  s t e n c i l  

sheet   is  removed  from  the  backing  s h e e t .  



In  the  case  where  the  backing  shee t   has  an  e l e c t r o p h o t o -  

g raph ic   zinc  oxide  coa t ing   care  has  to  be  taken  t h a t   the  a d h e s i o n  

of  t h i s   c o a t i n g   to  the  backing  sheet   is  g r e a t   enough  to  p reven t   i t  

t e a r i n g   away  when  the  s t e n c i l   shee t   and  backing  shee t   are  s e p a r a t e d .  

While  c e r t a i n   commerc ia l ly   a v a i l a b l e   papers   can  be  used  for  t h i s  

purpose ,   b e s t   r e s u l t s   are  ob t a ined   by  the  p r o d u c t i o n   of  a  s p e c i a l  

paper ,   for  example  with  the  fo l lowing   f o r m u l a t i o n : -  

Photox  80  is  an  e l e c t r o p h o t o g r a p h i c   grade  of  zinc  o x i d e  

made  by  what  is  known  as  the  French  p r o c e s s .   E312  is  m o d i f i e d  

a c r y l i c   r e s i n   and  is  s u p p l i e d   as  a  s o l u t i o n   c o n t a i n i n g   50%  n o n -  

v o l a t i l e   m a t e r i a l .   The  hegman  f i n e n e s s   of  g r ind   gauge  is  used  t o  

a s se s s   the  degree  of  d i s p e r s i o n   of  pigment   in  p r i n t i n g   inks.   I t  

c o n s i s t s   of  a  b lock  with  a  wedge-shaped  groove  t a p e r i n g   from  a 

depth  of  25  µm  or  more  at  one  end  to  zero  at  the  o t h e r .   The  l i q u i d  

is  p laced   in  the  deepes t   p a r t   of  the  groove  and  spready  by  a  s c r a p e r  
which  p u l l s   forward  any  l a rge   p a r t i c l e   and  c r e a t e s   a  s c r a t c h   in  t h e  

s u r f a c e   of  the  l i q u i d .   The  p a r t i c l e   s ize   is  a s s e s s e d   by  the  p o s i t i o n  

at  which  the  s c r a t c h   s t a r t s .   A  r ead ing   of  5  on  the  gauge  i n d i c a t e s  

t h a t   t he re   are  no  p a r t i c l e s   of  a  s ize   g r e a t e r   than  about  38  pm, 
6  none  g r e a t e r   than  25  pm,  7  none  g r e a t e r   than  15  pm  and  8  t ha t   t h e  

p a r t i c l e s   are  too  small   to  be  measured  by  t h i s   method  and  c e r t a i n l y  

l e ss   than  10  pm. 
The  Photox  80  is  d i s p e r s e d   in  the  E312  r e s i n   and  to luene   and 

ground  to  a  hegman  r e ad ing   of  5 -   5h.  The  s e n s i t i z i n g   dyes  a r e  

added  and  s t i r r e d   and  the  r e s u l t i n g   c o a t i n g   is  app l i ed   to  E226 

E l e c t r o f a x   base  (ex  Fe l ix   Schoel le )   at  c o a t i n g   weight  of  20  gsm  w i t h  

a  wire  wound  coa t ing   bar .   The  coa t ing   is  then  d r i ed   in  an  oven.  The 

coated   shee t   is  then  kept  in  the  dark  for  not  l e s s   than  2  hours  and 

imaged  in  an  E l e c t r o s t a t i c   copie r   e .g .   Roneo  Vickers   D . B . 6 .  

For  use  with  a  coated  backing  shee t   a  one-component   m a g n e t i c  

toner   powder  is  p r e f e r r e d   which  comprises   a  s y n t h e t i c   r e s i n   compon- 

ent ,   a  magnet ic   m a t e r i a l   such  as  a  f e r r i t e ,   and  a  conduc t ive   c a r b o n  

b lack .   S e l e c t e d   commerc ia l ly   a v a i l a b l e   m a t e r i a l s  w i t h   high  p r o p o r t -  



ions  of  s y n t h e t i c   res.in  with  a p p r o p r i a t e   p r e s s u r e   and  heat   a d h e s i v e  

p r o p e r t i e s   can  be  used  but  again  a  s p e c i a l   f o r m u l a t i o n   of  toner   i s  

p r e f e r r e d ,   of  which  the  f o l l o w i n g   is  an  e x a m p l e : -  

Whichever  type  of  backing   shee t   is  used,  the  s t e n c i l   s h e e t  

is  placed  with  i t s   i n k - i m p e r m e a b l e   l aye r   in  con t ac t   with  the  t o n e r  

image  on  the  backing  shee t   and  the  assembly  is  passed  through  a 

hea t i ng   zone  to  bond  the  image  to  the  su r f ace   layer   of  the  s t e n c i l  

shee t .   This  h e a t i n g   s tep  can  be  s u b s e q u e n t   to  the  fus ing   of  t h e  

toner   image  or  may  serve  s i m u l t a n e o u s l y   to  fuse  the  toner  image .  

I n f r a - r e d   h e a t i n g   by  means  of  r o l l e r s   is  p r e f e r r e d   in  the  h e a t i n g  

zone  whereas  the  i n i t i a l   fus ing   of  the  image  can  be  done  by  c o l d  

p r e s s u r e .  
The  s t e n c i l   shee t   in  each  case  comprises   a  t i s s u e   l a y e r  

with  an  i nk - impermeab le   c o a t i n g   secured   to  the  t i s s u e   by  an  a d h e s -  

ive  l aye r ,   as  d e s c r i b e d   in  f u l l   d e t a i l   in  a p p l i c a t i o n   No.  79  26290.  

The  t i s s u e   shee t   can  be  a  c o n v e n t i o n a l   s t e n c i l   t i s s u e   such  as  Yoshino  

Type  602  Standard  s t e n c i l   t i s s u e .   The  impermeable  layer   p r e f e r a b l y  

comprises   f i n e l y   d i v i d e d   zinc  oxide  in  a  r e s i n   binder   in  the  p r o p o r t -  

ions  by  weight   of  3  to  12  p a r t s   of  zinc  oxide  to  one  of  r e s i n .  

The  r e s i n   compos i t i on   p r e f e r a b l y   compr ises   a  s t rong  f l e x i b l e   f i l m  

forming  r e s i n   of  the  p o l y u r e t h a n e   or  p o l y v i n y l   c h l o r i d e   type  com- 

bined  with  a  w e a k - f i l m - f o r m i n g ,   l o w - m e l t i n g - p o i n t   r e s i n   of  the  c e l l -  

u lose   e s t e r   type  with  a  r a t i o   of  s t r o n g - f i l m   r e s in   to  weak-f i lm  r e s i n  

between  0.5  to  1  and  3  to  1.  The  zinc  oxide  is  p r e f e r a b l y   in  t h e  

p r o p o r t i o n   of  10  to  4  p a r t s   by  weight   to  one  pa r t   of  r e s in   and  v e r y  

good  r e s u l t s   are  o b t a i n e d   with  8  p a r t s   by  weight   of  zinc  oxide  t o  

one  par t   of  r e s i n .   All  grades   of  zinc  oxide  t r i ed   have  been  found  t o  

work  but  the  p r e f e r r e d   m a t e r i a l   is  Grade  100  suppl ied   by  Durham  Raw 

M a t e r i a l s   L i m i t e d .  

The  f u n c t i o n   of  the  adhes ive   is  to  laminate   the  i n k - i m p e r v i o u s  

layer   to  the  t i s s u e   but  i t   must  s e l e c t i v e l y   r e l e a s e   the  r eg ions   o f  

the  layer   t h a t   have  been  bonded  to  e l e c t r o s t a t i c a l l y   produced  image 



on  the  backing  shee t .   Thus  the  bond  s t r e n g t h   of  the  adhes ive   m u s t  

be  s u f f i c i e n t   to  p rov ide   good  l a m i n a t i o n   to  the  t i s s u e   a l l o w i n g  

m u l t i p l e   copies   to  be  taken  on  the  d u p l i c a t o r   wi thou t   s t e n c i l  

damage  but  must  be  s u f f i c i e n t l y   weak  to  be  overcome  by  the  bond 

between  the  layer   and  the  image  on  the  backing  s h e e t .   Various  t y p e s  

of  adhes ive   r e s i n s   can  be  used  such  as  p o l y v i n y l - a c e t a t e s ,   c e l l u l o s e  

d e r i v a t i v e s ,   a c r y l i c   emuls ions ,   e t c .   The  bond  formed  between  t h e  

t i s s u e   and  the  layer   depends  on  the  type  of  adhes ive   s e l e c t e d   b u t  

t h i s   may  be  a  d ry-bond,   p r e s s u r e   or  h e a t - s e n s i t i v e   bond.  The  a d h e s -  

ive  is  app l i ed   to  the  i n k - i m p e r v i o u s   l a y e r ,   which  has  been  p r e v i o u s l y  

coated  onto  a  r e l e a s e   paper ,   and  the  t i s s u e   is  l aminated   to  t h e  

adhes ive   l ayer   in  i t s   wet  or  dry  s t a t e   depending  on  the  type  o f  

adhes ive   employed.  The  q u a n t i t y   of  a d h e s i v e   app l i ed   is  t h a t   w h i c h  .  

p rov ides   the  c o r r e c t   bond  s t r e n g t h   when  t e s t e d .  



1.  A  d u p l i c a t i n g   s t e n c i l   assembly  compr is ing   a  back ing   s h e e t  

and  a  s t e n c i l   shee t   a t t a c h e d   to  the  backing  shee t ,   the  backing  s h e e t  

compr i s ing   a  head ing   r eg ion   at  one  margin  of  the  shee t   which  i s  

s e p a r a b l e   from  the  body  of  the  sheet   and  to  which  the  s t e n c i l   s h e e t  

is  a t t a c h e d ,   the  s t e n c i l   sheet   compris ing   a  t i s s u e   l aye r   with  an  

i nk - impe rmeab l e   c o a t i n g   secured  to  the  t i s s u e   by  an  adhes ive   l a y e r ,  

the  body  of  the  back ing   sheet   having  a  toner  image  formed  t h e r e o n  

which  is  bonded  to  the  impermeable  coa t ing   of  the  s t e n c i l   shee t   i n  

such  a  manner  t h a t   upon  s e p a r a t i o n   of  the  s t e n c i l   shee t   from  t h e  

backing  shee t   p a r t s   of  the  impermeable  layer   are  removed  by  t h e  

image  to  form  a  s t e n c i l ,   and  the  s t e n c i l   shee t   being  a t t a c h e d   to  t h e  

heading  r eg ion   of  the  backing  shee t   by  a  l i n e   of  heat   and /o r   p r e s s u r e  

s e n s i t i v e   r e s i n .  

2.  A  d u p l i c a t i n g   s t e n c i l   assembly  as  claimed  in  claim  1  i n  

which  the  l i n e   of  r e s i n   is  composed  of  the  same  m a t e r i a l   as  t h e  

toner  image .  

3.  A  method  of  p roduc ing   a  d u p l i c a t i n g   s t e n c i l   assembly  a s  

claimed  in  claim  1  in  which  the  s t e n c i l   shee t   is  a t t a c h e d   to  t h e  

heading  r e g i o n   of  the  backing  sheet   in  the  course   of  the  same  h e a t  

and/or   p r e s s u r e   t r e a t m e n t   which  is  used  to  bond  the  toner   image  on  

the  body  of  the  back ing   shee t   to  the  impermeable  layer   of  the  s t e n c i l  

s h e e t .  

4.  A  method  as  c la imed  in  claim  3  in  which  the  l i n e   of  r e s i n   f o r  

a t t a c h i n g   the  s t e n c i l   shee t   to  the  heading  r eg ion   is  formed  s i m u l -  

t a n e o u s l y   with  and  from  the  same  m a t e r i a l   as  the  toner  image .  
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