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information  on  the  front  surface.  Ink  penetrates  into  the  front 
and  Dack  surfaces  of  the  substrate  to  such  an  extent  in  the 
identical  underlay  positions  that  the  selected  information  on 
the  front  face  may  not  be  erased  without  damage  to  the 
substrate  to  expose  ink  penetration  from  the  back  surface. 

(w)  Protection  of  legal  documents  by  reverse  penetration. 
  A  document  has  a  paper  substrate  with  a  front  surface 
upon  which  information  is  marked  in  ink.  The  document  is 
improved  to  resist  alterations  by  erasure  of  selected  informa- 
tion  on  its  front  surface.  In  the  improvement  the  substrate 
has  a  back  surface  upon  which  the  selected  information  is 
marked  in  ink  in  identical  underlay  position  as  the  selected 

information  on  the  front  surface.  Ink  penetrates  into  the  front 
and  back  surfaces  of  the  substrate  to  such  an  extent  in  the 
identical  underlay  positions  that  the  selected  information  on 
the  front  face  may  not  be  erased  without  damage  to  the 
substrate  to  expose  ink  penetration  from  the  back  surface. 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  the   I n v e n t i o n  

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

from  a l t e r a t i o n s   by  e r a s u r e .   More  s p e c i f i c a l l y ,   i t   r e l a t e s  

to  p r o t e c t i o n   f rom  e r a s u r e   by  p r i n t i n g   s e l e c t e d   i n f o r m a t i o n  

in  ink  in  the   i d e n t i c a l   p o s i t i o n s   on  t he   f r o n t   and  b a c k   s u r -  

f a c e s   o f   t he   d o c u m e n t .  

2.  D e s c r i p t i o n   of  t h e  ' P r i o r   A r t  

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

p r i n t e d   by  a  check   w r i t e r .   The  amoun t   is   s u b j e c t   to  a l t e r a -  

t i o n   by  e r a s i n g .   Some  of  t he   o l d e r   c h e c k   w r i t e r s   a r e   h a n d  

o p e r a t e d .   T y p i c a l l y ,   a  hand   c r a n k   is   u s e d   to  p u s h   a  p l a t e  

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

i m p r i n t   on  the   p a p e r   s u b s t r a t e .   The  p r e s s u r e   w i l l   c a u s e   f i -  

b e r s   on  the   s u r f a c e   of  t he   c h e c k   to  c r u s h   and  ink   w i l l   be  d e -  

p o s i t e d   i n t o   the   s u b s t r a t e .   The  ink  may  h a v e   an  o i l   b a s e  

w h i c h   w i l l   a l s o   h e l p   in  p e n e t r a t i n g   t he   f i b e r s   of  t h e   s u b s t r a t e .  

H o w e v e r ,   e v e n ,   w i t h   t h i s   p e n e t r a t i o n ,   a  s k i l l e d   c h e c k   f o r g e r   c a n  

use  an  e r a s e r   to  e r a s e   t he   p o r t i o n   of  t h e . s u b s t r a t e   t h a t   the   i n k  

has  p e n e t r a t e d .  

The  p r o b l e m   is  made  more  d i f f i c u l t   by  m o d e r n   e l e c t r o n i c  

c h e c k   w r i t e r s .   Some  of  t h e s e   a r e   r o l l i n g   p l a t t e n   t y p e   w r i t e r s  

w h i c h   do  no t   e x e r t   s u b s t a n t i a l   p r e s s u r e   on  t h e   s u b s t r a t e   and  d o  

not   c r u s h   the   s u b s t r a t e   s u r f a c e   f i b e r s   to  a i d   in  ink   p e n e t r a t i o n .  



What  is  n e e d e d   is  a  d o c u m e n t   t h a t   w i l l   have   i n c r e a s e d  

p e n e t r a t i o n   by  ink  in  a r e a s   of   s e l e c t e d   i n f o r m a t i o n   t h a t   w i l l   r e -  
s i s t   a t t e m p t s   at  a l t e r a t i o n   by  e r a s i n g   and  w i l l   a l l o w   a t t e m p t e d  
a l t e r a t i o n s   to  be  d e t e c t e d .   -  

SUMMARY  OF  THE  INVENTION 

S t a t e   of   t he   A r t   d o c u m e n t s ,   s u c h   as  a  c h e c k   or  m o n e y  
o r d e r ,   h ave   a  p a p e r   s u b s t r a t e   u p o n   w h i c h   i n f o r m a t i o n   is   m a r k e d  

in  ink  on  t he   f r o n t   s u r f a c e .   The  i n v e n t i o n   i m p r o v e s   t he   d o c u -  

ment  so  i t   w i l l   r e s i s t   a l t e r a t i o n   of  s e l e c t e d   i n f o r m a t i o n ,   f o r  

e x a m p l e ,   t he   d o l l a r   a m o u n t ,   on  i t s   f r o n t   s u r f a c e .   The  i m p r o v e -  

ment  c o m p r i s e s   t h e   s u b s t r a t e   h a v i n g   a  back   s u r f a c e   upon  w h i c h  

the   s e l e c t e d   i n f o r m a t i o n   is  m a r k e d   in  ink  in  i d e n t i c a l   u n d e r -  

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

The  ink  f rom  t h e   f r o n t   and  back   s u r f a c e s   p e n e t r a t e s   to   t h e   e x -  

t e n t   t h a t   t h e   s e l e c t e d   i n f o r m a t i o n   on  t h e   f r o n t   f a c e   may  no t   b e  

e r a s e d   w i t h o u t   r e m o v i n g   a  p o r t i o n   of   t he   s u b s t r a t e   to  e x p o s e   i n k  

p e n e t r a t i o n   f r o m   t h e   back   s u r f a c e .  

In  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   d o c u m e n t ,   t h e   i n k  

on  the   f r o n t   s u r f a c e   is  a  f i r s t   c o l o r   and  t he   ink  on  the   b a c k  

s u r f a c e   is  a  s e c o n d   c o l o r .   I f   t h e   f r o n t   s u r f a c e   is  e r a s e d ,   t h e  

s e c o n d   c o l o r   f rom  the   back   s u r f a c e   w i l l   show  t h r o u g h ,   i n d i c a t i n g  

an  a t t e m p t e d   a l t e r a t i o n   of  t he   d o c u m e n t .  

The  f i r s t   n o v e l   f e a t u r e   of   t he   i n v e n t i o n   is  t he   i m p r i n t -  

ing  of   t he   s e l e c t e d   i n f o r m a t i o n   on  b o t h   the   f r o n t   and  b a c k   s u r -  

f a c e s   in  e x a c t   u n d e r l a y   p o s i t i o n s   s u c h   t h a t   an  a l t e r a t i o n   a t t e m p t  

w i l l   f a i l .  

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

the   s e l e c t e d   i n f o r m a t i o n   of  f r o n t   and   back   s u r f a c e s   in  f i r s t   a n d  

s e c o n d   c o l o r s   r e s p e c t i v e l y   so  t h a t   an  a l t e r a t i o n   a t t e m p t   w i l l   b e  

i n d i c a t e d .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  shows  the   f r o n t   s u r f a c e   of  a  d o c u m e n t   i n c l u d e d  

in  a  m a n i f o l d   f o r m .  

F i g u r e   2  shows  t h e   b a c k   of   a  d o c u m e n t   i n c l u d e d   in  a  m a n i -  

f o l d   f o r m .  



F i g u r e   3  is  a  c r o s s   s e c t i o n   of  a  m a n i f o l d   f o r m   i n c l u d i n g  

a  c h e c k   and  d o u b l e   f a c e d   c a r b o n .  

DETAILED  INSCRIPTION  OF  TilE  PREFERRED  EMBODIMENTS 

F ig .   1  shows  the   f r o n t   s u r f a c e   8  of  a  d o c u m e n t   10 

of  a  m a n i f o l d   f o r m .   The  d o c u m e n t   may  be  a  c h e c k ,   money  o r d e r ,  

or  any  p a p e r   w i t h   m a r k e d   i n f o r m a t i o n   on  i t s   f r o n t   s u r f a c e   t h a t  

is  s u b j e c t   to  b e i n g   a l t e r e d   by  an  e r a s e r .   N o r m a l l y ,   t h e   i n f o r -  

m a t i o n   c a u s i n g   the   mos t   c o n c e r n   is  the   amoun t   12.   O t h e r   s e l -  

e c t e d   i n f o r m a t i o n   of  c o n c e r n   c o u l d   be  the   p a y e e .   P r e s e n t l y   on  " 

a  c h e c k ,   s u c h   as  t h a t   shown  in  F i g .   1,  the   a m o u n t   is   m a r k e d   o r  

p r i n t e d   on  the   c h e c k   by  a  c h e c k   w r i t e r ,   such   as  t h a t   r e f e r r e d  

to  p r e v i o u s l y .   The  c h e c k   w r i t e r   w i l l   i m p r e s s   t h e   a m o u n t   t h r o u g h  

a  r i b b o n   o n t o   the   s u r f a c e   8  of   t he   c h e c k .   The  c h e c k   has   a  p a p e r  
s u b s t r a t e   14  ( F i g .   3 ) .   As  m e n t i o n e d   p r e v i o u s l y ,   t h e   s u r f a c e   f i -  

b e r s   of  s u b s t r a t e   14  a r e   c r u s h e d   and  the   ink   p e n e t r a t e s   t h e   f i -  

b e r s .   T h i s   is  shown  in  more   d e t a i l   in  F ig .   3 .  

F i g .   2  shows  t he   a m o u n t   12  p r i n t e d   on  t h e   b a c k   s u r f a c e  

16  of  t he   s u b s t r a t e   in  e x a c t   u n d e r l a y   p o s i t i o n   of   t h e   a m o u n t  

p r i n t e d   on  the   f r o n t   of   t h e   money  o r d e r .   M a r k i n g   of  t he   a m o u n t  

on  the   b a c k   of  t he   s u b s t r a t e   is  a c c o m p l i s h e d   by  t h e   u s e   of   c a r -  

bon  p a p e r   w i t h   an  i n k e d   s u r f a c e   b e n e a t h   the   b a c k   s u r f a c e   of   t h e  

s u b s t r a t e .   When  the   c h e c k   w r i t e r   p r i n t s   the   f r o n t   s u r f a c e   of  t h e  

s u b s t r a t e ,   the   c a r b o n   p a p e r   m a r k s   the   i d e n t i c a l   i m a g e   on  t he   b a c k  

s u r f a c e   of  the   s u b s t r a t e .   F i g .   3  p r o v i d e s   more   d e t a i l s   of   t h e  

d o c u m e n t .  

F i g .   3  shows  a  c r o s s   s e c t i o n   of  a  m a n i f o l d   f o rm  18  

h a v i n g   a  s u b s t r a t e   14  w i t h   a  f r o n t   s u r f a c e   8  and  a  b a c k   s u r f a c e  

16.  The  m a n i f o l d   fo rm  a l s o   i n c l u d e s   d o u b l e   f a c e d   c a r b o n   p a p e r  
22,  r e c o r d   copy  p l i e s   24,  26  and  c a r b o n   30.  A d d i t i o n a l   c a r b o n s  

and  p l i e s   c o u l d   a l s o   be  u s e d .   As  d e s c r i b e d   in  F i g .   1,  a  c h e c k  

w r i t e r   u s e s   p r e s s u r e   to  i m p r i n t   an  amount   on  s u b s t r a t e   14  i n  

a r e a   26.  The  ink  is  p r e s s e d   f rom  the   r i b b o n   i n t o   t h e   s u r f a c e  

and  t h e n   i n t o   t h e   c r u s h e d   f i b e r s   of  the   c h e c k .   B e c a u s e   of   t h e  

p r e s s u r e   t h e   c a r b o n   22  p r i n t s   t he   e x a c t   image  on  the   b o t t o m   s u r -  
f a c e   of  t h e   s u b s t r a t e   in  a r e a   28.  The  f i b e r s   a r e   c r u s h e d   a n d  



i nk   is   a l l o w e d   to  p e n e t r a t e   i n t o   t h e   c h e c k   s u b s t r a t e .   A r e a s   2 6 ,  

28  a r e   p a r t   of   s u b s t r a t e   14.  The  c l e a r   a r e a s   m e r e l y   i l l u s t r a t e  

w h e r e   ink  w o u l d   p e n e t r a t e   i n t o   t h e   s u b s t r a t e .  

The  ink  f rom  the   r i b b o n   w h i c h   p e n e t r a t e s   t he   f r o n t  

s u r f a c e   of   t h e   s u b s t r a t e   is  n o r m a l l y   an  o i l   b a s e   ink  w h i c h  

p e n e t r a t e s   r e a d i l y   i n t o   t h e   s u b s t r a t e   f i b e r s .   The  ink  u s e d   i n  

t h e   c a r b o n   p a p e r   is  a  wax  b a s e   p i g m e n t e d   ink   w h i c h   w i l l   p e n e -  

t r a t e   t h e   s u b s t r a t e   f i b e r s   bu t   n o t   as  r e a d i l y   as  t h e   o i l   b a s e d  

i n k .   An  e x a m p l e   of  t h e   s u b s t r a t e   p a p e r   s t o c k   may  be  20  l b .  

s t o c k .   U s i n g   t h i s   p a r t i c u l a r   s t o c k ,   t h e   r e g i o n s   of  p e n e t r a t i o n  

of   ink   26  f r o m   t h e   f r o n t   s u r f a c e   and  t h e   r e g i o n   of  p e n e t r a t i o n  

of   ink  f rom  t h e   b a c k   s u r f a c e   w i l l   n o t   p e n e t r a t e   e n t i r e l y   t h r o u g h  

t h e   s u b s t r a t e .   H o w e v e r ,   e x p e r i m e n t a t i o n   has   shown  t h a t   t h e   p e n e -  
t r a t i o n   f r o m   t h e   f r o n t   and  back   s u r f a c e s   has   been   s u f f i c i e n t   t h a t  

a l t e r a t i o n   by  e r a s u r e   was  no t   p o s s i b l e .   The  e x t e n t   of  p e n e t r a t i o n  

f rom  t h e   f r o n t   and  b a c k   s u r f a c e s   w i l l   v a r y   d e p e n d i n g   on  t h e   p a p e r  

s t o c k   u s e d ,   i n k s   u s e d ,   and  c h e c k   w r i t e r s   u s e d .  

New  f o r m u l a s   f o r   ink   a r e   b e i n g   d e v e l o p e d   w h i c h   w i l l  

a s s i s t   t h e   p e n e t r a t i o n   of  t h e   i nk   and  e n h a n c e   t h e   p r o t e c t i o n   o f  

t h e   a b o v e   t e c h n i q u e .   Dye  i n k s   w i t h   l o w e r e d   v i s c o s i t i e s   and  n o  

p i g m e n t   w i l l   a b s o r b   more   r e a d i l y   t h r o u g h   t h e   s u b s t r a t e .   T h e s e  

i n k s   have   more  o i l   and  l e s s   dye  t h a n   t y p i c a l   i n k s   in  u s e   n o w .  

W i t h   t h e s e   i n k s ,   t h e   a r e a s   of  p e n e t r a t i o n   26,  28  in  Fig  3  w i l l  

o v e r l a p   and  i n c r e a s e   p r o t e c t i o n   a g a i n s t   a l t e r a t i o n .  

A n o t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   is   to  u se   a  

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

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

f a c e   of  t h e   s u b s t r a t e .   For  e x a m p l e ,   t h e   c h e c k   w r i t e r   r i b b o n   m a y  

p r i n t   t he   a m o u n t   12  in  b l a c k   on  t h e   f r o n t   s u r f a c e   of  t h e   s u b s t r a t e  

and   t h e   c a r b o n   may  i m p r i n t   t he   b a c k   s u r f a c e   of  t h e   s u b s t r a t e   i n  

r e d .   I f   t h e   b l a c k   a m o u n t   on  t he   f r o n t   s u r f a c e   is  e r a s e d ,   t h e   r e d  

w i l l   b e g i n   s h o w i n g   t h r o u g h ,   i n d i c a t i n g   t h a t   an  a t t e m p t   was  made  t o  

a l t e r   t h e   d o c u m e n t .  



1.  In  a  d o c u m e n t   h a v i n g   a  p a p e r   s u b s t r a t e   w i t h   a  f r o n t   s u r f a c e  

upon  wh ich   i n f o r m a t i o n   is  m a r k e d   in  i n k ,   s a i d   d o c u m e n t   is   i m p r o -  

ved  to  r e s i s t   a l t e r a t i o n s   by  e r a s u r e   of  s e l e c t e d   i n f o r m a t i o n   o n  

i t s   f r o n t   s u r f a c e ,   the   i m p r o v e m e n t   c o m p r i s i n g :  

s a i d   s u b s t r a t e   h a v i n g   a  back   s u r f a c e   upon  wh ich   s a i d   s e l e c t e d  

i n f o r m a t i o n   is   m a r k e d   in  ink   in  i d e n t i c a l   u n d e r l a y  

p o s i t i o n   as  s a i d   s e l e c t e d   i n f o r m a t i o n   on  s a i d   f r o n t  

s u r f a c e ,   s a i d   ink   p e n e t r a t i n g   s a i d   f r o n t   and  b a c k   s u r -  
f a c e s   i n t o   s a i d   s u b s t r a t e   to  an  e x t e n t   in  s a i d   i d e n t i -  

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

on  s a i d   f r o n t   f a c e   may  no t   be  e r a s e d   w i t h o u t   d a m a g e   t o  

s a i d   s u b s t r a t e   to  e x p o s e   ink   p e n e t r a t i o n   f r o m   s a i d   b a c k  

s u r f a c e .  

2.  The  d o c u m e n t   of  c l a i m   1  in  w h i c h   the   ink  u s e d   to  p r i n t   s a i d  

s e l e c t e d   i n f o r m a t i o n   on  s a i d   f r o n t   s u r f a c e   is  a  f i r s t   c o l o r   a n d  

the   ink  u s e d   to  p r i n t   s a i d   s e l e c t e d   i n f o r m a t i o n   in  i d e n t i c a l  

u n d e r l a y   on  s a i d   back   s u r f a c e   is  a  s e c o n d   c o l o r   d i f f e r e n t   f r o m  

i  s a i d   f i r s t   c o l o r ,   s a i d   s e c o n d   c o l o r   s h o w i n g   t h r o u g h   to   s a i d   f r o n t  

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

s u r f a c e   is  a t t e m p t e d   by  e r a s u r e .  

3.  The  d o c u m e n t   of   c l a i m   1  in  w h i c h   s a i d   s u b s t r a t e   is   p a r t   o f   a  

m a n i f o l d   f o r m ,   s a i d   m a n i f o l d   form  i n c l u d i n g   a  c a r b o n   p a p e r   f o r  

m a r k i n g   s a i d   s e l e c t e d   i n f o r m a t i o n   in  i d e n t i c a l   u n d e r l a y   on  t h e  

back  s u r f a c e   of   s a i d   s u b s t r a t e .  

4.  The  d o c u m e n t   of  c l a i m   3  in  w h i c h   s a i d   m a n i f o l d   fo rm  i n c l u d e s  

one  or  more  p l i e s ,   in  a d d i t i o n   to  s a i d   s u b s t r a t e ,   s a i d   c a r b o n   p a p e r  

b e i n g   d o u b l e   f a c e d   to  mark  on  the   b a c k   f a c e   of  s a i d   s u b s t r a t e   a n d  

on  one  of  s a i d   p l i e s .  
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