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©  Low  f  lammability  correction  fluid  for  stencils. 

A  fluid  for  correction  of  duplicator  stencils  comprises  a 
mixed  acetate/propionate  or  acetate/butyrate  ester  of  cellu- 
lose,  a  plasticiser  and  an  extender  dissolved  in  a  volatile 
low-flammability  solvent  such  as  a  chlorinated  hydrocarbon. 
The  correction  fluid  is  safer  in  transport,  storage  and  use 
than  conventional  correction  fluids  and  can  be  packed  in 
plastics  bottles. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  f l u i d   fo r   the  c o r r e c t i o n  

of   e r r o r s   or  f a u l t s   in  s t e n c i l s   t h a t   h a v e   b e e n   ' c u t '   b y  

t y p i n g .  

S t e n c i l   s h e e t s   t h a t   can  be  i m a g e d   by  t y p i n g   and  t h a t  

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

o f f i c e s   for   many  y e a r s .   They  c o n s i s t   of  a  s u p p o r t   or  b a s e  

s h e e t   of  t i s s u e   c o a t e d   w i t h   a  s u i t a b l e   c o a t i n g   t h a t   i s  

i m p e r v i o u s   to  d u p l i c a t i n g   i nk ,   a  p a p e r   b a c k i n g   s h e e t   t h a t  

a c t s  a s   a  s u p p o r t   f o r   t h e   c o a t e d   t i s s u e   as  w e l l   a s  

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

d u p l i c a t o r ,   and  an  i n t e r m e d i a t e   w a x e d   s h e e t   to  a s s i s t  

t y p i n g   q u a l i t y   and  o f t e n   to  i n c r e a s e   r e a d a b i l i t y   of  t h e  

t y p e d   s t e n c i l .  

I f   a  m i s t a k e   i s   made  d u r i n g   t y p i n g ,   t h e   p r e s e n t  

common  p r a c t i c e   is  f o r   t he   t y p i s t   to  a p p l y   a  few  d r o p s   o f  

a  c o r r e c t i o n   f l u i d   by  m e a n s   of  a  b r u s h ,   w a i t   f o r   t h e   f l u i d  

to  dry  and  t hen   r e - t y p e   over   the  c o r r e c t i o n   if   n e c e s s a r y .  
I t   is  a l s o   p o s s i b l e   to  u s e   s u c h   c o r r e c t i o n   f l u i d   m e r e l y   t o  

c l o s e   a r e a s   of  s t e n c i l s   a l r e a d y   c u t   and  t h i s   may  e v e n   b e  



d o n e   on  the   s t e n c i l   d u p l i c a t o r .   Such  e r a s u r e s   can  be  d o n e  

on  a l l   k i n d s   of  s t e n c i l s   ( i n  a d d i t i o n  t o   t y p i n g   s t e n c i l s )  

t h a t   a r e   u s e d   on  s t e n c i l   d u p l i c a t o r s   ( e . g .   T h e r m a l  

s t e n c i l s ,   hand  w r i t t e n   s t e n c i l s   and  s t e n c i l s   cu t   by  s p a r k  

e r o s i o n ) .  

The  a b o v e   m e t h o d   of   s t e n c i l   c o r r e c t i o n   h a s   t h e  

d i s a d v a n t a g e   t h a t   a l l   known  t ype   c o r r e c t i o n   f l u i d s   c o n t a i n  

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

c o n s t i t u t e   a  f i r e   h a z a r d ,   b o t h   in  t h e   o f f i c e   and  i n  

t r a n s p o r t a t i o n   and  in  s t o r a g e   of  q u a n t i t i e s   of  the  f l u i d s .  

M o r e o v e r   t h e s e   c o r r e c t i o n   f l u i d s   h a v e   to  be  s o l d   in  g l a s s  

b o t t l e s   r a t h e r   t h a n   p l a s t i c   b o t t l e s ,   the   l a t t e r   type   b e i n g  

p r o n e   to  b r e a k a g e .  

Up  to  now,   t h e   p r o b l e m   h a s   b e e n   one   of  f i n d i n g   a  

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

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

p r o p e r t i e s ,   bu t   t h a t   w i l l  b e   s o l u b l e   and  c o m p a t i b l e   w i t h  

r a p i d - d r y i n g   n o n - f l a m m a b l e   s o l v e n t s .   T h e   m o s t  

s a t i s f a c t o r y   r e s i n   w i t h   r e s p e c t   to  p e r f o r m a n c e   h a s   b e e n  

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

use   i t   in  s u i t a b l e   non  f l a m m a b l e   s o l v e n t s   w h i l s t   r e t a i n i n g  

good   p e r f o r m a n c e .   The  n e c e s s a r y   p e r f o r m a n c e   p r o p e r t i e s   o f  

t h e   c o r r e c t i o n   f l u i d   a r e   good   f l o w   w h e n   a p p l i e d   to  t h e  

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

and   c o n s i s t e n t   f i l l - i n   of  s t e n c i l l i z e d   a r e a s   and  t h e  

a b i l i t y   of  t he   e v a p o r a t e d   f i l m   t o  b e   r e a d i l y   t y p e d   g i v i n g  

t h e   samed  q u a l i t y   of  t y p e - w o r k   as  t h e   o r i g i n a l   s t e n c i l .  

We  h a v e   now  f o u n d   a  v e r y  s m a l l   r a n g e   of  r e s i n s   t h a t  

can  be  used   in  n o n - f l a m m a b l e   s o l v e n t s   and  f o r m u l a t e d   w i t h  

a  m i x t u r e   of   s u i t a b l e   e x t e n d i n g   o i l s   to   g i v e   v e r y  

s a t i s f a c t o r y   c o r r e c t i o n   f l u i d s .   T h e s e   a r e   m i x e d  

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

a c e t a t e / p r o p i o n a t e   e s t e r s .   O n l y   t h o s e   r e s i n s   w h i c h   a r e  

k n o w n   as  low  v i s c o s i t y   g r a d e s   a r e   s u i t a b l e .   By  l o w  

v i s c o s i t y ,   we  mean  l e s s   t h a n   2  s e c o n d s   or  5  p o i s e   m e a s u r e d  

in  s o l u t i o n   as  d e f i n e d   b e l o w .  

In   a  s e c o n d   a s p e c t   t h e   i n v e n t i o n   p r o v i d e s   a  m e t h o d   o f  



c o r r e c t i n g   a  d u p l i c a t o r   s t e n c i l   wh ich   c o m p r i s e s   a p p l y i n g  

to  a  c u t   a r e a   of  a  s t e n c i l   t i s s u e   a  f l u i d   as  d e f i n e d  

h e r e i n ,   and  a l l o w i n g   t h e   f l u i d   to  d r y   to  f o r m   a  f i l m  

r e n d e r i n g   the   c u t   a r e a s   i n k - i m p e r v i o u s .  

In   a  t h i r d   a s p e c t   t h e   i n v e n t i o n   c o m p r i s e s   as  a  

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

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

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

of  t he   b o t t l e   to  s t e n c i l   t i s s u e .  

V i s c o s i t y   of  the   c e l l u l o s e   e s t e r s   to  be  in  c o r p o r a t e d  

i n t o   t h e   c o r r e c t i o n   f l u i d s   is  d e t e r m i n e d   by  A . S . T . M . m e t h o d  

D 1 3 4 3 - 5 4 T   in  t h e   s o l u t i o n   d e s c r i b e d   as   F o r m u l a   A ,  

A . S . T . M .   M e t h o d   D - 8 7 1 5 4 T .   V i s c o s i t i e s   in   p o i s e s   a r e  

c o n v e r t e d   to   A . S . T . M .   s e c o n d s   e q u i v a l e n t   to   v a l u e s  

o b t a i n e d   u n d e r   A . S . T . M .   M e t h o d   D - 8 7 1 . 4 8 .   R e s i n s  

c h a r a c t e r i s e d   in   t h i s   way  w i l l   g i v e   s o l u t i o n s   of  t h e  

a p p r o p r i a t e   s o l i d s   c o n t e n t   (20%-35%)   and  f l o w   f o r   use   i n  

c o r r e c t i o n   f l u i d s   so  l o n g   as  such  r e s i n s   have   the   c o r r e c t  

s o l u b i l i t y   in  n o n - f l a m m a b l e   s o l v e n t s .   Such  s o l u b i l i t i e s  

a r e   p o s s e s s e d   by  a c e t a t e / b u t y r a t e   and  a c e t a t e / p r o p i o n a t e  

e s t e r s   of  c e l l u l o s e   w h i c h   c o n t a i n   o v e r   35%  b u t y r y l   o r  

p r o p i o n y l   c o n t e n t   and  u n d e r   15%  a c e t y l   c o n t e n t .   E x a m p l e s  

of  s u c h   r e s i n s   a r e   t h o s e   k n o w n   as  1 / 2   s e c o n d   p r o p i o n a t e  

and  1 / 2   s e c o n d   b u t y r a t e .   C o m m e r c i a l   g r a d e s   o f  c e l l u l o s e  

a c e t a t e   b u t y r a t e   r e s i n s   a r e   CAB  3 8 1 - 0 . 5   a n d   CAB  5 0 0 - 1  

( E a s t m a n   K o d a k )   and  C e l l i t   BP  300  ( B a y e r ) .   A  c o m m e r c i a l  

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   g r a d e   is  C A P - 4 8 2 - 0 . 5   ( E a s t m a n  

K o d a k ) .  

S u i t a b l e   n o n - f l a m m a b l e   s o l v e n t s   a r e   l o w   m o l e c u l a r  

w e i g h t   c h l o r o c a r b o n s  t h a t   e v a p o r a t e   r a p i d l y .   T h e s e   may  b e  

u s e d   i n d i v i d u a l l y   o r  a s   m i x t u r e s .   E x a m p l e s   of  t h e s e   a r e  

d i c h l o r o m e t h a n e ,   1 : 1 - d i c h l o r o e t h a n e  a n d   1 : 2 -  

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

In  f o r m u l a t i n g   c o r r e c t i o n   f l u i d s ,   i t   may  be  n e c e s s a r y  

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

as  w e l l   as  e x t e n d i n g   o i l s   t h a t   s t r e t c h   the  r e s i n   s t r u c t u r e  

in  the   f i l m   d e p o s i t e d   on  the   s t e n c i l   so  t h a t   such   a  f i l m  



i s   r e a d i l y   t y p a b l e .   S u c h   p l a s t i c i z e r s   a r e   p h t h a l a t e   a n d  

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

t r i c r e s y l   p h o s p h a t e .   E x t e n d i n g   o i l s   u s e d   a r e   g e n e r a l l y  
m i n e r a l   o i l s ,   f o r   e x a m p l e   C a r n e a   19  or  C a r n e a   46  o i l  

(R.T.M.   o f   S h e l l ) ,   D u t r e x   217  (R.T.M.  S h e l l )   F l a v e x   1 5  

( S h e l l )   o r   D o r t a n  1 1   ( E s s o ) .  

C o r r e c t i o n   f l u i d s   a l s o   may  c o n t a i n   a  dye   or  p i g m e n t  

e i t h e r   to   h i g h l i g h t   t h e   c o r r e c t i o n   i n  w h i c h   c a s e   i t   w i l l  

be  a  c o l o u r   in  c o n t r a s t   to   t h e   s t e n c i l   c o l o u r ,   or  t o  

d i s g u i s e   c o r r e c t i o n   in   w h i c h   c a s e   i t   w i l l   be  t h e   s a m e  

c o l o u r   as   t h e   s t e n c i l .   An  e x a m p l e   of  a  s u i t a b l e   dye   i s  

R h o d a m i n e   F .B.   (R.T.M.  C h e a d l e   C o l o u r s ) .   An  e x a m p l e   of  a  

s u i t a b l e   p i g m e n t   is  T i t a n o x   RA61  (R.T.M.  K r o n o s ) .  

T h e   i n v e n t i o n  i s   f u r t h e r   i l l u s t r a t e d   in   t h e  

a c c o m p a n y i n g   E x a m p l e s :  

E x a m p l e  I  

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

i n g r e d i e n t s   ( p a r t s   by  w e i g h t ) :  

The  a b o v e   m a t e r i a l s   w e r e   m i x e d   t o g e t h e r   e n s u r i n g   t h a t   t h e  

CAB  5 0 0 - 1   r e s i n   w a s   c o m p l e t e l y   d i s s o l v e d   in   t h e  

' d i c h l o r o m e t h a n e .   The  r e s u l t i n g   s o l u t i o n   was   u s e d   t o  

c o r r e c t   t y p i n g   on  a  s t e n c i l   by  a p p l y i n g   w i t h   a  b r u s h .   I t s  

a p p l i c a t i o n   was  s m o o t h   and  i t   d r i e d   to  an  e v e n   f i l m .   O n  

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

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

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

s t e n c i l .  

E x a m p l e  2  

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

i n g r e d i e n t s   ( p a r t s   by  w e i g h t ) :  



The  a b o v e   i n g r e d i e n t s   in  t h e   p r o p o r t i o n s   s h o w n   w e r e  

w e i g h e d   i n t o   a  b a l l   m i l l   and   m i l l e d   o v e r   a  p e r i o d   of  1 2  

h o u r s .   T h e   r e s u l t i n g   m i x t u r e   was   t h e n   u s e d   as  a  
c o r r e c t i o n   f l u i d   as  d e s c r i b e d   a b o v e .  



1.  A  f l u i d   f o r   c o r r e c t i o n   of   s t e n c i l   s h e e t s   u s e d   i n  

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

low  f l a m m a b i l i t y   s o l v e n t   of  (a)  a  f i l m   f o r m i n g   r e s i n   w h i c h  

is  a  m i x e d   a c e t a t e / b u t y r a t e   or  a c e t a t e / p r o p i o n a t e   e s t e r   o f  

c e l l u l o s e   h a v i n g   a  v i s c o s i t y   l e s s   t h a n   2  s e c o n d s  

( d e t e r m i n e d   as  d e s c r i b e d   a b o v e ) ,   (b)  an  e x t e n d i n g   o i l   a n d  

(c)  a  p l a s t i c i s e r .  

2.  A  f l u i d   a c c o r d i n g   to   C l a i m   1  w h e r e i n   a't  l e a s t   35%  o f  

t he   h y d r o x y l   g r o u p s   of  t h e   c e l l u l o s e   e s t e r   a r e   e s t e r i f i e d  

w i t h   b u t y r y l   or  p r o p i o n y l   g r o u p s   and  l e s s   t h a n   15%,  of  t h e  

h y d r o x y l   g r o u p s   of  the   c e l l u l o s e   e s t e r   a r e   e s t e r i f i e d   w i t h  

a c e t y l   g r o u p s .  

3.  A  f l u i d   a c c o r d i n g   to   C l a i m   1  or   2,  w h e r e i n   t h e  

s o l v e n t   is  a  low  m o l e c u l a r   w e i g h t   c h l o r o c a r b o n .  

4.  A  f l u i d   a c c o r d i n g   t o  C l a i m   3,  w h e r e i n   t h e   l o w  

m o l e c u l a r   w e i g h t   c h l o r o c a r b o n   is   d i c h l o r o m e t h a n e ,   1 , 1 -  

d i c h l o r o e t h a n e   or  1 , 2 - d i c h l o r o e t h y l e n e .  

5.  A  f l u i d   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m   i n c l u d i n g   a s  

p l a s t i c i s e r   d i b u t y l   p h t h a l a t e   or  d i c r e s y l  p h o s p h a t e .  

6.  A  f l u i d   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m   i n c l u d i n g   a s  

e x t e n d e r   a  m i n e r a l   o i l .  

7.  A  f l u i d   a c c o r d i n g  t o   any   p r e c e d i n g   C l a i m   f u r t h e r  

c o m p r i s i n g  a  d y e   or  p i g m e n t .  

8.  A  m e t h o d   o f  c o r r e c t i n g   a  d u p l i c a t o r   s t e n c i l   w h i c h  

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

f l u i d   as  c l a i m e d   in  any  of  c l a i m s   1  t o  7  a n d   a l l o w i n g   t h e  

f l u i d   to  d r y   to  f o r m   a  f i l m   r e n d e r i n g   t h e   c u t   a r e a  i n k -  

i m p e r v i o u s .  



9.  A  p a c k a g e   c o m p r i s i n g   a  p l a s t i c s   b o t t l e   w h i c h   i s  

r e c l o s a b l e   by  m e a n s   o f  a   r e m o v e a b l e   c a p ,   an  a p p l i c a t o r  

b r u s h   and  in  t h e   b o t t l e   a  f l u i d   as  c l a i m e d   in  any  o f  

c l a i m s   1  to   7 .  
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