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T h i s   i n v e n t i o n   r e l a t e s   to  s e c u r i t y   d o c u m e n t s ,   e . g .  

d o c u m e n t s   w h i c h   a r e   of  v a l u e   t h e m s e l v e s ,   w h i c h   r e p r e s e n t  

v a l u e   or  w h i c h   p r o v i d e   i n f o r m a t i o n   of  v a l u e .   The  c o p y i n g  

of  such   d o c u m e n t s   i s ,   of  c o u r s e ,   of  g r e a t   i n t e r e s t   to  t h e  

f o r g e r ,   and  s t r e n u o u s   e f f o r t s   have   b e e n   made  f o r   many  

- y e a r s   to  make  t he   f o r g e r ' s   t a s k   as  d i f f i c u l t   as  p o s s i b l e .  

In  p a r t i c u l a r ,   t h i s   i n v e n t i o n   r e l a t e s   to   s e c u r i t y  

d o c u m e n t s   in  t he   fo rm  of  p l a s t i c s   m a t e r i a l s   c a r d s   such   a s ,  
f o r   e x a m p l e ,   i d e n t i t y   c a r d s ,   bank   c h e q u e   g u a r a n t e e   c a r d s  

and  c r e d i t   c a r d s   ( a l t h o u g h   t he   i n v e n t i o n   is   n o t ,   o f  

c o u r s e ,   l i m i t e d   t o   s u c h   s p e c i f i c   e x a m p l e s ) .  

As  is  w e l l   k n o w n ,   t h e r e   i s ,   p a r t i c u l a r l y   in  t h e  

U n i t e d   S t a t e s ,   a  p r o b l e m   r e g a r d i n g   the   f r a u d u l e n t  

p r o d u c t i o n   of  bank   c a r d s   and  the   l i k e .   The  p r i n t i n g   on 

e x i s t i n g   bank   c a r d s   of  a l l   t y p e s   has   t e n d e d   to  be  f a i r l y  

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

to  p r o v i d e   a  f e a t u r e   or  f e a t u r e s   w h i c h   p r e s e n t s   the  f o r g e r  

w i t h   a  v i r t u a l l y   i n s o l u b l e   p r o b l e m   in  t h i s   a r e a .  

The  use  of  r a i n b o w   p r i n t i n g ,   i . e .   a  f i n e   d e s i g n  

p r i n t e d   in  a  g r a d a t i o n   of  d i f f e r e n t   c o l o u r s ,   has   been   w e l l  

known  f o r   s e c u r i t y   d o c u m e n t s   s u c h   as  bank   n o t e s   fo r   many  

y e a r s .   H o w e v e r ,   t h e r e   has   b e e n   a b s o l u t e l y   no  s u g g e s t i o n  

h i t h e r t o   t h a t   s u c h   a  t e c h n i q u e   c o u l d   a s s i s t   in  the  f o r g e r y  

p r o b l e m   f o r  b a n k   c a r d s   and  t he   l i k e .  I d e e d ,  e f f o r t s   i n  

t h i s   d i r e c t i o n   h a v e   so  f a r   i n v o l v e d   t h e   use   of  many 



c o m p l e x   i d e a s   and  t e c h n i q u e s   e . g .   the   use  of  s e c u r i t y  

m a g n e t i c   s t r i p s ,   e m b o s s e d   d e s i g n s ,   and  even  t h e  

i n c o r p o r a t i o n   of  h o l o g r a m s .   C a r d s   c a r r y i n g   h o l o g r a m s   a r e  

now  w i d e l y   a v a i l a b l e  ,   e . g .   in  t h e   USA  and  UK.  T h e r e   i s ,  

of  c o u r s e ,   no  r e a s o n   a t   a l l   why  s u c h   f e a t u r e s   c a n n o t   b e  

i n c o r p o r a t e d   on  t h e   p r e s e n t   i n v e n t i o n ,   bu t   the   e s s e n c e   o f  

t h e   i n v e n t i o n   is   b a s e d   upon   t h e   s u r p r i s i n g   and  s u d d e n  

r e a l i s a t i o n   t h a t   t he   p r o v i s i o n   of  r a i n b o w   p r i n t i n g  

a c t u a l l y   upon  s e c u r i t y   d o c u m e n t s   in  t he   form  of  p l a s t i c s  

m a t e r i a l   c a r d s   d o e s   p r o v i d e   a  r e l a t i v e l y   s i m p l e  

a n t i - f o r g e r y   m e c h a n i s m   u s i n g   p r e s e n t   t e c h n o l o g i e s .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   is   p r o v i d e d  

a  s e c u r i t y   d o c u m e n t   in   t h e   fo rm  of  a  p l a s t i c s   m a t e r i a l  

c a r d   wh ich   c a r r i e s   a  r a i n b o w - p r i n t e d   d e s i g n .   The  a b o v e  

c a r d   is   p r e f e r a b l y   in   t h e   fo rm  of  a  l a m i n a r   s t r u c t u r e  

c o m p r i s i n g   a  p r i n t e d   p l a s t i c s   c o r e   w i t h   p l a s t i c s   m a t e r i a l  

on  b o t h   s u r f a c e s   of  t h e   c o r e .   E i t h e r   or  b o t h   of  t h e   c o r e  

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

p r i n t i n g   w i l l   be  in  t h e   f o r m   of  c l o s e   r e g i s t e r   f i n e   l i n e  

p a t t e r n s .  

The  t e c h n i q u e   f o r   r a i n b o w   p r i n t i n g   of  f i n e   l i n e  

p a t t e r n s   on  p a p e r   m a t e r i a l s   h a s ,   as  i n d i c a t e d ,   b e e n   k n o w n  

f o r   many  y e a r s   and  i n v o l v e s ,   i n t e r   a l i a ,   the   use  of  a  

p r i n t i n g   m a c h i n e   h a v i n g   a  n u m b e r   of  a d j a c e n t   ink  f e e d  

a r e a s   which   t a k e   d i f f e r e n t   c o l o u r e d   i n k s .   R e f e r e n c e   m a y  
be  made,   f o r   e x a m p l e ,   to   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o .  

4 0 2 0 2 8 ,   the   c o n t e n t s   of  w h i c h   a r e   i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .   In  a p p l y i n g   s u c h   t e c h n i q u e s   to  t h e   p r i n t i n g   o f  

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

man  of  o r d i n a r y   s k i l l   to   make  t h e   same  a d a p t a t i o n s   to   t h e  

known  r a i n b o w   p r i n t i n g   t e c h n i q u e   of  p a p e r   as  a re   m a d e  

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

p a p e r ,   e . g .   c o n v e n t i o n a l   p r i n t i n g   of  one  c o l o u r   d e s i g n s   on  



e x i s t i n g   c r e d i t   c a r d s   and  the   l i k e .   Once  t he   c o n c e p t   i s  

a p p r e c i a t e d   i t   w i l l   be  r e a d i l y   s e e n   t h a t   t h e   use  o f  

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

g r e a t l y   i n c r e a s e s   the  p r o b l e m s   of  t h e   f o r g e r .  

The  use  of  r a i n b o w   p r i n t i n g   as   a  s e c u r i t y   f e a t u r e   on 

p a p e r   d o c u m e n t s   such   as  b a n k n o t e s   is   a  w e l l   k n o w n  

t e c h n i q u e   u s i n g   a  c o n v e n t i o n a l   o f f s e t   wet   or  d r y  

l i t h o g r a p h i c   p r e s s ,   bu t   the  ink  r e s e r v o i r ,   or  d u c t ,   i s  

f i t e d   a d d i t i o n a l l y   w i t h   d i v i s i o n s   known  as  f i l l e t s   w h i c h  

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

a c r o s s   t he   p r i n t i n g   w i d t h .  

The  f i l l e t s   must   form  a  v e r y   t i g h t   s e a l   so  t h a t   n o  

i n t e r m i x i n g   o c c u r s   b e t w e e n   a d j a c e n t   i n k s   in  the  d u c t ,  

w h i c h   would   r e s u l t   in  a  p r o g r e s s i v e   l o s s   of  c o l o u r  

p u r i t y .   The  p r e s s   is  t h e n   run  in  a  c o n v e n t i o n a l   m a n n e r  

w i t h   t he   p l a t e   b e i n g   i n k e d ,   and  t h e   r e s u l t a n t   i m a g e  

t r a n s f e r r i n g   s u c c e s s i v e l y   to  a  r u b b e r   b l a n k e t   and  t hen   t o  

p a p e r .   The  image   a p p e a r s   on  the   p a p e r   n o t   in  one  c o l o u r  

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

w i d t h .   The  b o u n d a r y   b e t w e e n   the   b a n d s   is   no t   a  s h a r p  

c o l o u r   c h a n g e   b u t   a  g r a d u a l   t r a n s i t i o n   f rom  one  c o l o u r   t o  

a n o t h e r   over   a  w i d t h   t y p i c a l l y   of  15  mm.  The  w i d t h   of  t h e  

t r a n s i t i o n   a r e a   can  be  v a r i e d   by  a  v e r y   f i n e   a d j u s t m e n t   o f  

t h e   o s c i l l a t i n g   r o l l e r   i n c o r p o r a t e d   in  t h e   ink  t r a i n   o f  

t h e   p r e s s ,   bu t   t he   amoun t   of  o s c i l l a t i o n   mus t   be  k e p t  

s m a l l   so  as  to  p r e v e n t   c r o s s   c o n t a m i n a t i o n   of  c o l o u r .  

S u c c e s s f u l   r a i n b o w   p r i n t i n g   of  c o n s i s t e n t   q u a l i t y  

c a l l s   f o r   v e r y   h i g h   s k i l l   on  the   p a r t   of  t h e   p r e s s  

o p e r a t o r ,   a c c u r a t e   s e t t i n g s   on  t h e   p r e s s ,   and  a  h i g h   l e v e l  

of  c o n s i s t e n c y   and  c o m p a t a b i l i t y   on  t h e   p a r t   of  the   i n k s  

u s e d .  



N o r m a l l y   on  s e c u r i t y   d o c u m e n t s   a  p r i n t i n g   p r e s s   w i t h  

two  or  more   u n i t s   is   u s e d ,   e a c h   u n i t   p r i n t i n g   a  r a i n b o w  

i m a g e .   The  l a t e r a l   p o s i t i o n s   of  t h e   f i l l e t s   a re   s e l e c t e d  

to   be  d i f f e r e n t   on  each   u n i t   w h i c h   i n c r e a s e s   the   r a n g e   o f  

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

d e l i c a t e   r a n g e   of  c o l o u r s ,   n o r m a l l y   c o u p l e d  w i t h   d e s i g n e s  

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

p r o d u c e   a  r e s u l t   w h i c h   is   e x t r e m e l y   d i f f i c u l t   to   r e p r o d u c e  

by  p h o t o g r a p h i c   or  c o l o u r   s e p a r a t i o n   t e c h n i q u e s .  

I t   i s   i n t e r e s t i n g   to   s p e c u l a t e   why  r a i n b o w   p r i n t i n g  

t e c h n i q u e s   h a v e   no t   h i t h e r t o   b e e n   a p p l i e d   to   the   p r i n t i n g  

of  p l a s t i c s   m a t e r i a l   s e c u r i t y   i t e m s   s u c h   as  c r e d i t   c a r d s  

and  c h e q u e   g u a r a n t e e   c a r d s .   T h e r e   may  be  two  r e a s o n s   why  

s u c h   an  a p p l i c a t i o n   has  no t   b e e n   t h o u g h t   of .   The  f i r s t  

r e l a t e s   to   t he   s u p p o s e d   d i f f i c u l t y   of  p r i n t i n g   on  p l a s t i c ;  

p l a s t i c   is   n o n - a b s o r b e n t   and  a c h i e v i n g   good  d r y i n g   a n d  

a d h e s i o n   p o s e s   c o n s i d e r a b l e   p r o b l e m s ,   p a r t i c u l a r l y   u p o n  
t h e   i n k .   Such  p r o b l e m s   a re   w e l l   u n d e r s t o o d   by  the   s k i l l e d  

man.  H o w e v e r ,   the   a d d i t i o n a l   r e q u i r e m e n t s   i m p o s e d   u p o n  
t h e   ink   by  t h e   n e e d s   of  r a i n b o w   p r i n t i n g   at  f i r s t   s i g h t  

m i g h t   a p p e a r   to  make  the   o p e r a t i o n   v e r y   much  m o r e  

d i f f i c u l t   and  i n d e e d   the   need   f o r   s k i l l   on  t h e  p a r t   of  t h e  

p r e s s   o p e r a t o r   and  t i g h t   c o n t r o l   of  t he   p r o c e s s   c a n n o t   b e  

o v e r e m p h a s i s e d .   In  e s s e n c e ,   h o w e v e r ,   t h e   p r e s e n t  

i n v e n t i o n   i s   b a s e d   upon  the   d i s c o v e r y   t h a t ,   p r o v i d e d   t h e  

same  a d a p t a t i o n s   to  r a i n b o w   p r i n t i n g   t e c h n i q u e s   (as   t h e y  

a r e   n o r m a l l y   a p p l i e d   to   p a p e r )   a r e   made  in  a d a p t i n g   n o r m a l  

p r i n t i n g   t e c h n i q u e s   to  p r i n t i n g   on  p l a s t i c s   m a t e r i a l s ,   t h e  

use   of  r a i n b o w   p r i n t i n g   t e c h n i q u e s   s e t s   no  i m p o s s i b l e  

p r o b l e m s   to   t he   s k i l l e d   man  b u t   can   p r e s e n t   the   f o r g e r  

l a c k i n g   s u c h   s k i l l s   w i t h   r e a l   d i f f i c u l t i e s .   The  o t h e r  

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

m a n u f a c t u r e r s   have   n o t   t h o u g h t   of  u s i n g  t e c h n i q u e s  w e l l  

known  in  t he   d i f f e r e n t   a r t   of  p a p e r   s e c u r i t y   p r i n t i n g .   I t  



i s   t h i s   c o m b i n a t i o n   of  d i s p a r a t e   a r t s   in  a  s i m p l e   a n d  

u n e x p e c t e d   way  w h i c h   l i e s   at  t he   c o r e   of  the  i n v e n t i o n .  

As  i n d i c a t e d ,   r a i n b o w   p r i n t i n g   on  p l a s t i c s   d e m a n d s  

s p e c i a l   i n k s .   To  t he   n o r m a l   r e q u i r e m e n t s   of  c o m p a t a b i l i t y  

b e t w e e n   i n k s   on  t h e   same  d u c t   a r e   added  a p p r o p r i a t e   d r y i n g  

and  a d h e s i o n   c h a r a c t e r i s t i c s .   In  a d d i t i o n   the  p i g m e n t s  

used  in  the   i n k s   mus t   w i t h s t a n d   the   t e m p e r a t u r e s   a n d  

p r e s s u r e s   of  l a m i n a t i o n .   H o w e v e r ,   p r o v i d e d   the  c h a n g e   o n  

l a m i n a t i o n   is  c o n t r o l l a b l e ,   t h e   use  of  p i g m e n t s   t h a t   b l e e d  

or  c h a n g e   c o l o u r   on  l a m i n a t i o n   can  be  used  as  a n  

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

p i g m e n t s   and  l a m i n a t i o n   c o n d i t i o n s   are  u sed .   P r o v i d e d   t h e  

above   c o n s t r a i n t s   a r e   met  t h e r e   is  no  r e a s o n   why  t he   o t h e r  

f e a t u r e s   such  as  a r r a n g i n g   f o r   some  inks   to  f l u o r e s c e   a n d  

or  show  r e s p o n s e s   to   s p e c i f i c   w a v e l e n g t h s   of  l i g h t   s h o u l d  

no t   be  i n c o r p o r a t e d ,   e v e n   to  t he   e x t e n t   of  i n v i s i b l e  

r a i n b o w   p r i n t i n g   w h e r e   i n k s   a r e   used  which  are   i n v i s i b l e  

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

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

The  n a t u r e   of  t h e   r a i n b o w   p r i n t e d   p a t t e r n   on  t h e  

p r e s e n t   s e c u r i t y   d o c u m e n t s   and  t he   d i s t r i b u t i o n   of  r a i n b o w  

p r i n t i n g   and  the   c h o i c e   of  c o l o u r s   a r e ,   of  c o u r s e ,   m a t t e r s  

wh ich   can  be  l e f t   to   i n d i v i d u a l   p r e f e r e n c e .   P a r t i c u l a r l y  

c l o s e   r e g i s t e r   r a i n b o w   f i n e   l i n e   p a t t e r n i n g   can  b e  

e m p l o y e d   in  an  a r e a   on  t h e   d o c u m e n t   where  i t   is  d e s i r e d   t o  

i n c o r p o r a t e   e m b o s s e d   i n f o r m a t i o n   in  a  c o n v e n t i o n a l   m a n n e r  

known  in  the   a r t .   I t   i s   a l s o   d e s i r a b l e   t h a t   the   c o l o u r s  

used  i n  r a i n b o w   p r i n t i n g   be  c a r e f u l l y   s e l e c t e d   to  r e n d e r  

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

I t   has  a l r e a d y   b e e n   made  a p p a r e n t   t h a t   the   p r e s e n t  
i n v e n t i o n   is  no t   r e s t r i c t e d   to   bank   c a r d s   or  c r e d i t   c a r d s  



( i n d e e d   any  s e c u r i t y   d o c u m e n t   i n v o l v i n g   a u t h e n t i c a t i o n   i s  

a p p r o p r i a t e   in  t he   p r e s e n t   i n v e n t i o n ,   e . g .   i d e n t i t y  c a r d s ,  

c a s h   m a c h i n e   w i t h d r a w a l   c a r d s ,   p a s s e s   and  t h e   l i k e ,   w h i c h  

is   in  p l a s t i c s   c a r d   f o r m ) .   H o w e v e r ,   c r e d i t   c a r d s   and  b a n k  

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

t h e   p r e s e n t   i n v e n t i o n   and  in  b o t h   of  t h e s e   c a s e s   t h e   c a r d  

w i l l   g e n e r a l l y   c a r r y   a  s i g n a t u r e   p a n e l .   T h i s   p a n e l   m a y  
i t s e l f   c a r r y   p r i n t e d   i t e m s   and  t h e s e   may  be  p r i n t e d   w i t h  

s o l v e n t   s e n s i t i v e   a n d / o r   e r a s a b l e   i n k s   d e s i g n e d   to  s h o w  

c l e a r l y   any  a t t e m p t   a t   a l t e r a t i o n   or  at  e r a s u r e   of  t h e  

s i g n a t u r e .   The  p r i n t i n g   on  t he   s i g n a t u r e   p a n e l   may  a l s o  

be  r a i n b o w   p r i n t e d ,   e . g .   in  the   form  of  a  m i c r o - p a t t e r n  

d e s i g n .   I t   is   p r e f e r r e d   t h a t   t he   s i g n a t u r e   p a n e l   be  a  

p a p e r - b a s e d   m a t e r i a l   p e r m a n e n t l y   b o n d e d   to  t he   c a r d  

s u r f a c e .  

A  m a g n e t i c   s e c u r i t y   a r e a   or  s t r i p   may  be  i n c o r p o r a t e d  

on  t h e   c a r d   o r ,   i n d e e d ,   a  p l u r a l i t y   of  s u c h   a r e a s   o r  

s t r i p s .   M a c h i n e   r e a d a b l e   coded   i n f o r m a t i o n   may  b e  

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

known  in  t he   a r t .  

In  g e n e r a l ,   t h e   i n t a g l i o   p r i n t i n g   p r o c e s s   has   f o r  

many  y e a r s   been   u s e d   as  a  s e c u r i t y   f e a t u r e   on  p a p e r  
d o c u m e n t s   such   as  b a n k n o t e s .   In  c o n c e p t   t h e   p r o c e s s   i s  

s i m p l e :   a  p l a t e   is  e n g r a v e d   by  hand   a n d / o r   m a c h i n e ;   t h e  

e n g r a v i n g   i s   f i l l e d   w i t h   i n k ;   p a p e r   is  p r e s s e d   a g a i n s t   t h e  

p l a t e   and  as  t he   p a p e r   i s   p e e l e d   away  the   ink   is   r e m o v e d  

f r o m   the   e n g r a v i n g .   Once  t he   ink  is  dry  i t   p r e s e r v e s   a  

r e c o r d   of  the   e n g r a v i n g   in  t e r m s   of  a r e a ,   c o n t o u r   a n d  

d e p t h .   A l t h o u g h   s i m p l y   d e s c r i b e d ,   the   r e s u l t i n g   p r i n t   c a n  

h a v e   a  h i g h   l e v e l   of  s e c u r i t y .   T h i s   comes  f r o m :  

1  The  s k i l l   o f  t h e  e n g r a v e r   a n d / o r   e n g r a v i n g   m a c h i n e   i n  

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



e a s i l y   r e c o g n i s a b l e .  

2.  The  f o r m u l a t i o n   of  ink  to  i n c o r p o r a t e   s e v e r a l  

p i g m e n t s   such   t h a t   on ly   an  e x a c t   d u p l i c a t i o n   of  t h e  

p i g m e n t   mix  can  g i v e   an  i d e n t i c a l   r e s u l t   of  t he   w h o l e  

r a n g e   of  ink  f i l m   t h i c k n e s s e s .  

3.  The  v e r y   h i g h   p r e s s u r e s   i n v o l v e d   w h i c h   demand  v e r y  

c o m p l e x ,   m a s s i v e   and  e x p e n s i v e   p r i n t i n g   e q u i p m e n t  

w h i c h   is  only   a v a i l a b l e   to  e s t a b l i s h e d   s e c u r i t y  

p r i n t e r s .  

The  t r a n s f e r   of  ink  from  e n g r a v i n g   to   the  p a p e r  

o c c u r s   b e c a u s e   d u r i n g   the  p e r i o d   of  i m p r e s s i o n   t h e  

p a p e r   is  c o m p r e s s e d   i n t o   t he   e n g r a v i n g s   and  t he   i n k  

is   f o r c e d   i n t o   the   p o r e s   b e t w e e n   t he   f i b r e s   of  t h e  

p a p e r .   As  the  p r e s s u r e   is  r e m o v e d   t h e   r e s u l t i n g  

a d h e s i o n   to  the   p a p e r   o v e r c o m e s   any  a d h e s i o n   of  t h e  

i nk   to  the   e n g r a v i n g .   If  an  a t t e m p t   i s   made  t o  

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

e s s e n t i a l l y   n o n - p o r o u s   s u s b t r a t e s ,   v e r y   l i t t l e   i n k  

t r a n s f e r   o c c u r s .   The  on ly   p l a s t i c s   m a t e r i a l s   t h a t  

h a v e   been   s u c c e s s f u l l y   i n t a g l i o   p r i n t e d   a re   t h o s e  

made  w i t h   a  f i b r o u s   s t r u c t u r e   s i m i l a r   to  p a p e r   o r  

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

w i t h   i m p r o v e d   a d h e s i o n .  

S i n c e ,   in  the   p a s t ,   t he   m a t e r i a l s   u s e d   f o r   m a k i n g  

p l a s t i c s   m a t e r i a l   c a r d s   were   n o n - p o r o u s ,   i n t a g l i o   p r i n t i n g  

has   n e v e r   been   c o n s i d e r e d   as  a  p r i n t i n g   p r o c e s s   f o r   t h e m .  

A l s o ,   w i t h   p l a s t i c s   c a r d s   i t   has   b e e n   c u s t o m a r y   f o r   a l l  

p r i n t i n g   to  be  u n d e r   a  l a m i n a t e   f i l m   w h i c h   would  d e p r i v e  

i n t a g l i o   p r i n t e d   d e s i g n s   of  one  of  t h e i r   m a j o r  

c h a r a c t e r i s t i c s ,   t a c t i l e   f e e l .  



H o w e v e r ,   as  i n d i c a t e d   e a r l i e r   p l a s t i c s   c a r d s   a re   now 

a v a i l a b l e   w h e r e   t he   s i g n a t u r e   s t r i p   i s   made  of  p a p e r .   T h e  

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

i nk   of  a  s i g n a t u r e   and  d e l e t i o n   b e c o m e s   much  m o r e  

d i f f i c u l t .   S i n c e   s u c h   p a p e r   s t r i p s   a r e   on  t h e   s u r f a c e  

i n t a g l i o   p r i n t i n g   can  be  a p p l i e d   to   p a r t   of  t h e   s t r i p   t o  

e n h a n c e   t h e   s e c u r i t y   b o t h   of  t h e   c a r d   and  of  t he   s t r i p .  

The  i n v e n t i o n   i n c l u d e s   c a r d s   t h u s   m o d i f i e d .  

The  s t r i p   is   h o t - p r e s s   l a m i n a t e d   t o   t h e   p l a s t i c   o f  

t h e   c a r d   and  t h e   i n t a g l i o   p r i n t   mus t   w i t h s t a n d   the   h e a t  

and   p r e s s u r e   i n v o l v e d .   Th i s   means   t h a t   t h e   ink  must   n o t  

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

c h a n g e   c o l o u r   u n d e r   h e a t  u n l e s s   a  c o n t r o l l e d   c o l o u r   c h a n g e  

u n d e r   h e a t   is  u s e d   as  an  a d d i t i o n a l   s e c u r i t y   f e a t u r e .  

The  d e s i g n   u s e d   f o r   t he   i n t a g l i o   p r i n t i n g   on  a  

s i g n a t u r e   s t r i p   i s ,   of  c o u r s e ,   l i m i t e d   by  t h e   s p a c e  
a v a i l a b l e   bu t   may  i n c o r p o r a t e   a  t r a n s i t o r y   or  a  " l a t e n t "  

i m a g e .   T h u s ,   in   more  g e n e r a l   t e r m s   i t   i s   a n o t h e r  

i m p o r t a n t   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  i n c o r p o r a t e  

on  a  bank   c a r d   of  the   t y p e   r e f e r r e d   to   a b o v e   in  g e n e r a l ,  

on  a t   l e a s t   one  s u r f a c e   of  s u c h   c a r d ,   an  a r e a   ( e . g .   o f  

p a p e r )   w h i c h   i s   i n t a g l i o - p r i n t a b l e   and  w h i c h   b e a r s  

i n t a g l i o   p r i n t i n g   p r o v i d i n g   a  t r a n s i t o r y   v i s u a l   e f f e c t .  

In  g e n e r a l ,   i n t a g l i o -   i n k e d   p a t t e r n s   a r e   c o n s t i t u t e d   b y  

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

of  t h e   s u r f a c e   b e a r i n g   the   p r i n t i n g .   In  o t h e r  w o r d s ,   s u c h  

e l e m e n t s   have   s u b s t a n t i a l   d e p t h .   When  an  i n t a g l i o   p r i n t e d  

d e s i g n   i s   v i e w e d   f rom  a  number   of  d i f f e r e n t   a n g l e s ,   a t  

some  of  t h o s e   a n g l e s   t he   i n d i v i d u a l   i n k e d   l i n e s   s o m e t i m e s  

a t   l e a s t   p a r t i a l l y   o c c l u d e   the   s p a c e s   b e t w e e n   them.   T h i s  

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

i n t e n s e   at  s u c h   a n g l e s  t h a n   when  s e e n   f r o m  o t h e r   a n g l e s  
w h e r e   o c c l u s i o n   does   no t   o c c u r .   The  i n t e n s i t y   of  t h i s  



e f f e c t   is  d e p e n d e n t ,   of  c o u r s e ,   on  the   p a t t e r n   d e p t h   a n d  

a r r a n g e m e n t .   A d v a n t a g e   can  be  t a k e n   of  t h e s e   p r o p e r t i e s  

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

g e n e r a l ,   an  i n t a g l i o   p r i n t e d   p a t t e r n   can  be  p r o v i d e d   w h i c h  

i n c l u d e s   at  l e a s t   one  image   a r e a   and  a  " b a c k g r o u n d "   a r e a ,  
i n d i v i d u a l   p a t t e r n   e l e m e n t s   in  t he   image  a r e a   d i f f e r i n g  

f rom  p a t t e r n   e l e m e n t s   in  the   b a c k g r o u n d   a r e a   to  p r o d u c e   a  

c o n t r a s t   b e t w e e n   t h e   image   a r e a   and  the   b a c k g r o u n d   a r e a   a s  

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

(o r   p e r h a p s   d i s a p p e a r i n g )   as  t he   a n g l e   of  v i e w  a l t e r s .   I t  

i s   p o s s i b l e   to  a c h i e v e  s u c h   e f f e c t s ,   i n t e r   a l i a ,   w h e r e   t h e  

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

d i f f e r i n g   c o l o u r i n g   d e p e n d i n g   upon  the   a n g l e   of  v i e w .  

T h i s   " l a t e n t   i m a g e "   e f f e c t   and  i t s   p r o d u c t i o n   is  d e s c r i b e d  

in  f u l l   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 3 9 0 3 0 2 ,   t h e  

c o n t e n t s   of  w h i c h   a r e   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 .  

The  p r o v i s i o n   of  s u c h   p r i n t i n g   on  s e c u r i t y   d o c u m e n t s   i n  

t he   form  of  p l a s t i c s   m a t e r i a l   c a r d s   is  n o v e l   and  i n v e n t i v e  

in  i t s   own  r i g h t   and  p r o v i d e s   a  u s e f u l   a n t i - f o r g e r y   d e v i c e  

f o r   such   c a r d s .  

I t   is  a  mos t   i m p o r t a n t   a s p e c t   of  the   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   a  s e c u r i t y   d o c u m e n t   in  the  form  of  a  

p l a s t i c s   m a t e r i a l   c a r d   w h i c h   c a r r i e s   no t   only   r a i n b o w  

p r i n t i n g   bu t   a l s o   an  i n t a g l i o   p r i n t e d   l a t e n t   image  a s  

d e s c r i b e d   above   a n d   in   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o .  

1 3 9 0 3 0 2 ,   a  copy  of  w h i c h   is  f i l e d   h e r e w i t h .  

The  t a c t i l e   f e e l   and  v i s i b i l i t y   o f  t h e   l a t e n t   i m a g e ,  

on  e . g .   a  s i g n a t u r e   s t r i p   l a m i n a t e d   to  a  c a r d ,   can  v a r y  

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

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

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

p r i n t   l o s e s   much  of  i t s   c h a r a c t e r i s t i c s .   T h i s   is   b e c a u s e  

t he   p l a s t i c s   m a t e r i a l   t a k e s   up  t he   c o n t o u r s   of  t h e  



i n t a g l i o   p r i n t ,   d e s p i t e   the   t h i c k n e s s   of  t he   p a p e r .   I f  

t he   p r e s s u r e   i s   a p p l i e d   on ly   a f t e r   the   p l a s t i c s   m a t e t i a l  

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

t a c t i l e   f e e l   and  l a t e n t   image  v i s i b i l i t y   b e c a u s e   t he   p a p e r  
is   p r e s s e d   i n t o   t h e   p l a s t i c s   m a t e r i a l   so  as  to   be  a l m o s t  

f l a t .  

The  p r e s e n t   s e c u r i t y   d o c u m e n t s   may  a l s o   c a r r y   one  o r  

more  h o l o g r a m s   and  r e f e r e n c e   is   made  to   the   r e p o r t   i s s u e d  

by  A m e r i c a n   Bank  Note   Company  in  1983  c o n t a i n i n g   e x a m p l e s  

of  s u c h   h o l o g r a m s   and  r e f e r r i n g   t h e r e t o .   H o l o g r a m s   may  b e  

p r o v i d e d   in  t h e   f o r m   of  h o l o g r a p h i c   i m a g e - b e a r i n g   f i l m s  

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

m o u n t e d   on  t h e   p l a s t i c s   m a t e r i a l   c a r d .   The  r e a d e r   is   a l s o  

d i r e c t e d   to   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  2 1 2 9 7 3 9  

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

c o n t e n t s   of  w h i c h   s p e c i f i c a t i o n   a re   i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .  

I t   i s   a l s o   e n v i s a g e d   t h a t   the   p r e s e n t   s e c u r i t y  

d o c u m e n t s   may  c a r r y   a t   l e a s t   some  p r i n t i n g   in  f l u o r e s c e n t  

i n k s   i n v i s i b l e   u n d e r   o r d i n a r y   l i g h t i n g   c o n d i t i o n s .  

H idden   g r a p h i c s   may  be  i n c l u d e d   as  a  f u r t h e r   s e c u r i t y  

f e a t u r e ,   e . g .  p r i n t i n g   m a y  b e   i n c o r p o r a t e d   w h i c h   i n c l u d e s  

a  word  a n d / o r   s i g n   w h i c h   is  of  such   a  c h a r a c t e r   t h a t   i t  

s i g n i f i e s   t h a t   t h e   d o c u m e n t   when  c o p i e s   may  n o t   b e  

g e n u i n e ,   b o t h   t h e   word  a n d / o r   the   s i g n   and  s u r r o u n d i n g  

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

f o r m i n g   the   word   a n d / o r   s i g n   b e i n g   at  an  a n g l e   to   t h e  

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

s p a c i n g   of  t h e   l i n e s   b e i n g   s e l e c t e d   so  t h a t   t he   w o r d  

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

r e a d i l y   v i s i b l e   in   a  copy   of  t he   d o c u m e n t   made  on  a  c o p i e r  

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



R e f e r e n c e   is  made  to   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o .  

2 0 1 8 1 9 7 ,   the   c o n t e n t s   of  w h i c h   a re   i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .  

Of  c o u r s e ,   t he   p r e s e n t   s e c u r i t y   d o c u m e n t s   may  i n c l u d e  

a  r a n g e   of  o t h e r   s e c u r i t y   f e a t u r e s .   An  e x a m p l e   is   t h e  u s e  

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

of  f i b r e s   a r r a n g e d   in  a  s p e c i f i c   p a t t e r n .   R e f e r e n c e   may 
be  m a d e ,   f o r   e x a m p l e ,   to  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  

1 3 1 9 2 1 0 ,   the   c o n t e n t s   of  wh ich   a re   i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .   O t h e r   e x a m p l e s   a re   the   use   of  f i n e   w h i t e   l i n e  

p a t t e r n i n g   a r o u n d   any  d e n s e l y   p r i n t e d   l e t t e r i n g   or  s i m p l e  

d e v i c e   p r i n t i n g ,   s u c h   as  a  bank  i d e n t i f i c a t i o n   d e v i c e   o r  

n a m e ,   and  the   use  of  a  f e a t u r e   i n d i c a t i n g   t h a t   t he   c a r d   i s  

v o i d   ( p e r h a p s   a  p r i n t e d   i n d i c a t i o n   u s i n g   the   word  " v o i d "  

i t s e l f )   i f   an  a t t e m p t   s h o u l d   be  made  to   r e m o v e   a n y  

s i g n a t u r e   p a n e l   p r e s e n t   by  the   use  of  m e c h n i c a l   or  s o l v e n t  

m e a n s .  

G e n e r a l l y ,   c a r d s   in  a c c o r d a n c e   w i t h   t he   p r e s e n t  

i n v e n t i o n   a re   p r o d u c e d   by  m e t h o d s   s t a n d a r d   in  t he   a r t   f r o m  

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

a n d / o r   ho t   p r e s s i n g   f o r   the   i n c o r p o r a t i o n   o f ,   e . g .   a  

s i g n a t u r e   s t r i p   a n d / o r   h o l o g r a m .  

G i v e n   the   above   i n f o r m a t i o n   t h e   man  or  s k i l l   in   t h e  

a r t   w i l l   r e a d i l y   see   how  the  p r e s e n t   i n v e n t i o n   can  be  p u t  

i n t o   p r a c t i c e .   V a r i a t i o n s   and  m o d i f i c a t i o n s   w i t h i n   t h e  

s c o p e   of  the  i n v e n t i o n   w i l l ,   of  c o u r s e ,   be  a p p a r e n t   a n d  

t h e   i n v e n t i o n   is  to  be  i n t e r p r e t e d   as  i n c l u d i n g   s u c h  

v a r i a t i o n s   or  m o d i f i c a t i o n s .  



1.  A  s e c u r i t y   d o c u m e n t   in   t h e   f o r m   o f   a  p l a s t i c s  

m a t e r i a l   c a r d ,   s u c h   as  an  i d e n t i t y   c a r d ,   c r e d i t   c a r d   o r  

b a n k   c h e q u e   g u a r a n t e e   c a r d ,   w h i c h   c a r d   c a r r i e s   a  r a i n b o w -  

p r i n t e d   d e s i g n .  

2.  A  d o c u m e n t   as  c l a i m e d   in   c l a i m   1,  w h e r e i n   t h e  

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

c e n t r a l   c o r e   of   p l a s t i c s   m a t e r i a l   c a r r y i n g   r a i n b o w   p r i n t i n g  

on  one   o r   b o t h   s u r f a c e s   t h e r e o f   and  an  o u t e r   l a y e r   of  p l a s t i c s  

m a t e r i a l   on  e a c h   s u r f a c e   of   t h e   c o r e .  

3.  A  d o c u m e n t   as  c l a i m e d   in  c l a i m   1  o r   c l a i m   2 ,  

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

r e g i s t e r   f i n e   l i n e   p a t t e r n .  

4.  A  d o c u m e n t   as  c l a i m e d   in  any  one   o f   c l a i m s   1  t o  

3,  w h e r e i n   t h e   c a r d   c a r r i e d   a  s i g n a t u r e   p a n e l ,   o p t i o n a l l y  

of   a  p a p e r - b a s e d   m a t e r i a l .  

5.  A  d o c u m e n t   as  c l a i m e d   in  c l a i m   4,   w h e r e i n   t h e  

s i g n a t u r e   p a n e l   c a r r i e s   p r i n t i n g   w h i c h   h a s   b e e n   e f f e c t e d  

w i t h   s o l v e n t   s e n s i t i v e   a n d / o r   e r a s a b l e   i n k s .  

6.  A  d o c u m e n t   as  c l a i m e d   in  c l a i m   4  o r   c l a i m   5 ,  

w h e r e i n   t h e   s i g n a t u r e   p a n e l   has   r a i n b o w   p r i n t i n g   t h e r e o n ,  

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

7.  A  d o c u m e n t   as   c l a i m e d   in  any  o n e   o f   c l a i m s   1  t o  

6,  w h e r e i n   t h e   c a r d   i n c o r p o r a t e s   on  a  s u r f a c e   t h e r e o f   a  

m a g n e t i c   s e c u r i t y   a r e a ,   o p t i o n a l l y   as  a  m a g n e t i c   s t r i p .  

8.  A   d o c u m e n t   as  c l a i m e d   i n  a n y -   one   o f   c l a i m s   1  t o  

7,  w h e r e i n   on  a t   l e a s t   one   s u r f a c e   of   t h e   c a r d   t h e r e   i s  

an  a r e a   w h i c h   i s   i n t a g l i o - p r i n t a b l e ,   s u c h   a s   an  a r e a   o f  

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

p r e f e r a b l y   p r o v i d i n g   a  t r a n s i t o r y   v i s u a l   e f f e c t .  
9.  A  d o c u m e n t   as   c l a i m e d   in   any  o n e   o f   c l a i m s   1  t o  

8,  w h i c h   c a r r i e s   a t   l e a s t   one  h o l o g r a m ,   o p t i o n a l l y   as  a  

h o l o g r a p h i c   i m a g e - b e a r i n g   f i l m   m o u n t e d   on  a  f o i l   c a r r i e r ,  

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

10.  A  d o c u m e n t   as  c l a i m e d   in  any   one   o f   c l a i m s   1  t o  



9  w h i c h   c a r r i e s   a t   l e a s t   some  p r i n t i n g   in  f l u o r e s c e n t   i n k  

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

11.  A  d o c u m e n t   as  c l a i m e d   in  any  one  o f   c l a i m s   1  t o  

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

word   a n d / o r   s i g n   w h i c h   i s   of   such   a  c h a r a c t e r   t h a t   i t  

s i g n i f i e s   t h a t   t h e   d o c u m e n t   when  c o p i e d   may  n o t   be  g e n u i n e ,  

b o t h   t h e   w o r d   a n d / o r   t h e   s i g n   and  s u r r o u n d i n g   a r e a  

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

f o r m i n g   t h e   word   a n d / o r   s i g n   b e i n g   a t   an  a n g l e   t o   t h e   l i n e s  

f o r m i n g   t h e   s u r r o u n d i n g   a r e a   and  t h e   w i d t h   a n d   s p a c i n g   o f  

t h e   l i n e s   b e i n g   s e l e c t e d   so  t h a t   t h e   word  a n d / o r   s i g n   i s   n o t  

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

c o p y   of  t h e   d o c u m e n t   made  on  a  c o p i e r   e m p l o y i n g   a  l i g h t  

s o u r c e   f o r   s c a n n i n g   t h e   d o c u m e n t .  

12.  A  d o c u m e n t   as  c l a i m e d   in  any  one  o f   c l a i m s   1  t o  

11  a l s o   i n c o r p o r a t i n g   an  o p t i c a l   f i b r e   s e c u r i t y   d e v i c e .  

13.  A  s e c u r i t y   d o c u m e n t   i n  t h e   f o r m   of   a  p l a s t i c s  

m a t e r i a l   c a r d ,   s u c h   as  an  i d e n t i t y   c a r d ,   c r e d i t   c a r d   o r  
b a n k   c h e q u e   g u a r a n t e e   c a r d ,   wh ich   c a r d   c a r r i e s   on  a t   l e a s t  

one   s u r f a c e   t h e r e o f   an  a r e a   w h i c h   i s   i n t a g l i o - p r i n t a b l e  

and   on  w h i c h   an  i n t a g l i o   p r i n t e d   d e s i g n   i s   p r o v i d e d   w h i c h  

e x h i b i t s   a  t r a n s i t o r y   v i s u a l   e f f e c t   d e p e n d e n t   u p o n   t h e   a n g l e  
of  v i e w   of  s u c h   d e s i g n .  
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