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©  IMAGE  TRANSFER  FORMATION  ONTO  CARD. 

©  This  invention  relates  to  an  image  transfer  for- 
mation  method  which  transfers  an  image  onto  the 
surface  of  a  card  by  thermal  pressure  bonding  by 

«■■  use  of  a  thermal  transfer  receiving  sheet  equipped 
^   with  a  peel  layer  and  an  image  receiving  layer  for 
gg  accepting  dyes  transferred  from  a  dye  transfer  sheet 
^f  on  one  of  the  surfaces  of  a  substrate.  This  transfer 
C   formation  method  is  characterized  in  that  the  thermal 
^   transfer  receiving  sheet  and  the  card  are  super- 
O   posed,  heated  and  pressed  for  thermal  pressure 
^"  bonding  at  130  to  180°C  and  3  to  15  kg/cm2  while 
O   they  are  being  passed  through  a  pair  of  pressing 
A  rubber  rollers  having  a  hardness  of  70  to  90°  . 
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Q y ^ ' r a A G E   TRANSFER  METHOD  FOR  CARDS ?v W  

a  b o o t   P 8 8 «  
•geS  "  FIELD  OF  THE  INVENTION 

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  m e t h o d   f o r  

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

BACKGROUND  OF  THE  INVENTION 

In  r e c e n t   y e a r s ,   t h e r e   have   b e e n   many  t y p e s   o f  

p r e p a i d   c a r d s   b e i n g   u s e d   and  of  t h e s e   many  t y p e s ,   t h o s e  

t h a t   h a v e   v a r i o u s   t y p e s   of  p a t t e r n s   and  d e s i g n s   have   b e e n  

10  b e i n g   m a r k e t e d .   A l o n g   w i t h   t he   w i d e n i n g   use   of  s u c h  

p r e p a i d   c a r d s ,   t h e r e   has   been   an  i n c r e a s i n g   demand   b y  

p e r s o n s   w i s h i n g   to   have   c a r d s   made  w i t h   t h e i r   o w n  

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

a r e   b e i n g   m a r k e t e d   so  t h a t   p e o p l e   can  make  t h e i r   own  
15  d e s i g n s   and  m o t i f s   on  them  a f t e r w a r d s .  

The  g e n e r a l   m e t h o d   u s e d   in  o r d e r   to  have   an  o r i g i n a l  

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

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

H o w e v e r ,   when  t h i s   m e t h o d   i s   u s e d ,   t h e r e   i s   a  

20  c o n s i d e r a b l e   l a c k   of  i m m e d i a c y   as  w e l l   as  t h e   f a c t   t h a t  

t h e   m e t h o d   i s   no t   s u i t e d   to  t he   p r o d u c t i o n   of  s m a l l  

q u a n t i t i e s   s u c h   as  one  or  two  c a r d s ,   and  t h i s   means   t h a t  

t he   c o s t   p e r   c a r d   i s   q u i t e   h i g h .   Not  o n l y   t h i s ,   t h e  

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

25  t h e   c a r d   and  so  t h e r e   a r e   p r o b l e m s   of  them  b e i n g   e a s i l y  
s c r a t c h e d   and  l a c k i n g   in  r e s i s t a n c e   to  p l a s t i c i z e r .  

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

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

p h o t o g r a p h - q u a l i t y   i m a g e s   t h a t   a r e   now  p o s s i b l e   due  t o  

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

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

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

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

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

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

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

H o w e v e r ,   when  a  l a m i n a t i n g   m a c h i n e   i s   u s e d   to  p r e s s   a n d  
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h e a t   and  t h e r e b y   l a m i n a t e   a  t h e r m a l   t r a n s f e r   s h e e t   and  a  

c a r d   so  t h a t   t h e   image   i s   t r a n s f e r r e d ,   t h e   l a m i n a t i o n  

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

t e m p e r a t u r e   and  p r e s s u r e   c o n d i t i o n s   ( s u c h   as  a  h e a t i n g  
5  t e m p e r a t u r e   of  b e t w e e n   100°C  and  1 3 0 ° C ,   and  a  p r e s s u r e   o f  

0 .5   to  3 .0   k g / c m 2 )   made  i t   d i f f i c u l t   to  a c h i e v e   a  

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

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

t e m p e r a t u r e   to   160°C  (as   has   b e e n   p r o p o s e d   on  P C T / J P  
10  8 7 / 0 0 2 2 8 ,   P 6 6 ) ,   i t   i s   no t   p o s s i b l e   to   a c h i e v e   a  p r e c i s e  

image   by  o n l y   t h e   a d j u s t m e n t   of  t h e   t r a n s f e r   t e m p e r a t u r e .  

SUMMARY  OF  THE  INVENTION 

W i t h   r e s p e c t   to   t h i s   p o r o b l e m ,   t h e   i n v e n t o r s  

c o n c l u d e d   t h a t   i t   w o u l d   be  p o s s i b l e   to   c o m p l e t e   t h e  

15  p r e s e n t   i n v e n t i o n   i f   t he   h a r d n e s s   of  t h e   p a i r   of  r u b b e r  

r o l l e r s   in   t h e   l a m i n a t i n g   d e v i c e   was  l i m i t e d   to   a  c e r t a i n  

r a n g e ,   and  i f   t h e   h e a t i n g   t e m p e r a t u r e   and  t h e   p r e s s u r e   o f  

t h e s e   p r e s s u r e   r o l l e r s   we re   a l s o   c o n t r o l l e d   to  w i t h i n  

c e r t a i n   r a n g e s ,   and  t h e r e b y   make  i t   p o s s i b l e   to  a c h i e v e  

20  c l e a r   image   to   p r e p a i d   c a r d s .  

The  o b j e c t s   of  t h e   i n v e n t i o n   can   be  a c h i e v e d   b y  

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

c o m p r i s i n g   t h e   s t e p s   o f :   p r e p a r i n g   a  t h e r m a l   t r a n s f e r  

s h e e t   c o m p r i s i n g   a  b a s e   l a y e r ,   a  s e p a r a t i o n   l a y e r   and  a n  
25  image   r e c e i v i n g   l a y e r   f o r   r e c e i v i n g   d y e s   t h a t   move  f rom  a  

dye  t r a n s f e r   s h e e t   l a m i n a t e d   in   t h i s   o r d e r ;   f o r m i n g   a n  

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

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

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

30  in   an  o v e r l a p p i n g   r e l a t i o n ;   p a s s i n g   t h e   o v e r l a p p e d  

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

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

s e l e c t e d   in  a  r a n g e   of  70°  to   9 0 ° ,   w i t h   t h e   r o l l e r s  

h e a t e d   in  a  r a n g e   of  130°   to   180°C  and  u r g e d   to  e a c h  

35  o t h e r   u n d e r   a  p r e s s u r e   of  3  to  15  k g / c m 2 ;   and  s e p a r a t i n g  

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

s a i d   c a r d ,  

and  t h e   m e t h o d   m e n t i o n e d   a b o v e   w h e r e i n   s a i d   p a s s i n g  

s t e p   of  s a i d   t h e r m a l   t r a n s f e r   s h e e t   and  s a i d   c a r d   i s  

5  c a r r i e d   o u t   w h i l e   t h e   r u b b e r   r o l l e r s   a r e   r o t a t e d   a t   a  

r o t a t i n g   s p e e d   s e l e c t e d   in  a  r a n g e   of  0 .5   to  1 .5   c m / s e c .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

e m b o d i m e n t   of  t h e   image   t r a n s f e r   m e t h o d   f o r   c a r d s ,  

10  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 :  

FIG.   1  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   of  t h e  

s t a t u s   w h e r e   t he   t h e r m a l   t r a n s f e r   s h e e t   and  t h e   c a r d   a r e  
in  a l i g n m e n t ,  

FIG.   2  i s   a  s i m i l a r   v i ew   to  t h a t   of  FIG.   l f   b u t  

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

FIG.  3  i s   an  o u t l i n e   s e c t i o n a l   v i ew   of  one  of  t h e  

p r o c e s s e s   of  t he   p r e s e n t   m e t h o d ,   a n d  

FIG.   4  i s   an  o u t l i n e   s e c t i o n a l   v i ew   i n d i c a t i n g   a  
d i f f e r e n t   s t a t e   f o r   FIG.   3 .  

20  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  FIG.   1,  r e f e r e n c e   n u m e r a l   1  i s   a  c a r d ,   a n d  

r e f e r e n c e   n u m e r a l   2  i s   a  t h e r m a l   t r a n s f e r   s h e e t .   T h e  

t h e r m a l   t r a n s f e r   s h e e t   2  has   a  b a s e   l a y e r   3,  a  s e p a r a t i o n  

l a y e r   4  and  an  i m a g e   r e c e i v i n g   s h e e t   5  in  o r d e r   t o  

25  r e c e i v e   t h e   dye  m a t e r i a l   t h a t   moves   f rom  a  dye  t r a n s f e r  

s h e e t   ( n o t   i n d i c a t e d   in  t h e   f i g u r e ) .   In  a d d i t i o n ,   t h e  

image   r e c e i v i n g   s h e e t   5  i s   p r o v i d e d   w i t h   an  image   6  t h a t  

has   b e e n   f o r m e d   by  dye  m a t e r i a l   m o v i n g   f rom  t h e   d y e  
t r a n s f e r   s h e e t   by  t h e   s u b l i m a t i o n   t r a n s f e r   r e c o r d i n g  

30  m e t h o d .  

A f t e r   t r a n s f e r ,   t h e   b a s e   l a y e r   3  i s   s e p a r a t e d   f r o m  

t h e   s e p a r a t i o n   l a y e r   4  and  a  m a t e r i a l   s u c h   as  p l a s t i c  

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

l i k e   i s   u s e d   f o r   t h i s   b a s e   l a y e r   3.  Of  t h e s e   s u b s t a n c e s ,  

35  t h e   p l a s t i c   f i l m   t h a t   i s   u s e d   can  be  of  p o l y e s t e r ,   PVC,  

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

t h e   l i k e .   In  a d d i t i o n ,   i t   i s   a l s o   p o s s i b l e   to   u se   f o a m  
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f i l m s   t h a t   have   b e e n   s l i g h t l y   f o a m e d   and  w h i t e   f i l m s   t h a t  

have   b e e n   m a n u f a c t u r e d   by  a d d i n g   a  f i l l e r   to   one  of  t h e  

a b o v e   t y p e s   of  f i l m .  

The  s y n t h e t i c   p a p e r   t h a t   i s   u s e d   can   be  a  m i x t u r e   o f  

5  a  p o l y o l e f i n   r e s i n   or  some  o t h e r   t y p e   of  s y n t h e t i c   r e s i n  

and  an  i n o r g a n i c   f i l l e r   or  t h e   l i k e ,   w i t h   t h i s   m i x t u r e  

t h e n   b e i n g   e x t r u d e d ,   or  i t   can  be  a  p o l y s t y r e n e   r e s i n ,   a  

p o l y e s t e r   r e s i n ,   a  p o l y o l e f i n   r e s i n   or  some  o t h e r   f i l m  

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

10  c e l l u l o s e   f i b e r   p a p e r   t h a t   i s   u s e d   can   be  Kent   p a p e r ,  

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

or  s y n t h e t i c   r e s i n   p a p e r   or  p a p e r   t h a t   h a s   b e e n  

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

In  a d d i t i o n ,   i t   i s   p o s s i b l e   to  u se   a  p l a s t i c   f i l m ,  

15  c e l l u l o s e   or  a  f i b e r   p a p e r   t h a t   has   b e e n   a d h e r e d   to   a  

b a s e   m a t e r i a l .   In  t h i s   c a s e ,   t h e   b a s e   m a t e r i a l   can   b e  

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

to  b o t h   s i d e s .  

The  s e p a r a t i o n   l a y e r   4  can   be  f o r m e d   by  c o a t i n g   t h e  

20  b a s e   l a y e r   3  w i t h   an  a c r y l i c   r e s i n ,   an  u r e t h a n e   r e s i n ,   a  

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

s i l i c o n   r e s i n   or  some  o t h e r   t y p e   of  t r a n s p a r e n t   r e s i n .  

T h i s   s e p a r a t i o n   l a y e r   4  c o v e r s   t h e   i m a g e   r e c e i v i n g   s h e e t  

5  a f t e r   t h e   b a s e   l a y e r   3  has   b e e n   s e p a r a t e d ,   a n d  

25  f u n c t i o n s   as  a  p r o t e c t i v e   l a y e r .   Wax  or  e f f e c t i v e l y  

t r a n s p a r e n t   o r g a n i c   or  i n o r g a n i c   p a r t i c l e s   can   be  a d d e d  

to  t h e   s e p a r a t i o n   l a y e r   4.  By  t h e   a d d i t i o n   of  t h i s  

a d d i t i v e ,   i t   i s   p o s s i b l e   t o   i m p r o v e   t h e   s c r a t c h  

r e s i s t a n c e   of  t h e   s e p a r a t i o n   l a y e r   4.  In  a d d i t i o n ,   i t   i s  

30  a l s o   p o s s i b l e   to   i n c l u d e   in  t h e   s e p a r a t i o n   l a y e r   4  a  

p h o t o - s t a b i l i z e r   t h a t   a b s o r b s   u l t r a v i o l e t   l i g h t .  

The  i m a g e   r e c e i v i n g   s h e e t   5  c o n t a i n s   d y e s   t h a t   m o v e  

f rom  t h e   dye  t r a n s f e r   s h e e t   when  t h e   i m a g e   i s   f o r m e d ,   a n d  

i s   of  a  r e s i n   t h a t   can   r e c e i v e   t h e   d y e s   and  t h u s   f o r m   a n  

35  i m a g e .   E x a m p l e s   of  s u c h   r e s i n s   a r e   t h e   f o l l o w i n g  

s y n t h e t i c   r e s i n s   u s e d   i n d i v i d u a l l y ,   or  as  a  m i x t u r e   o f  

two  or  m o r e .  
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(a)  T h o s e   h a v i n g   e s t e r   b o n d s  

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

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

5  r e s i n s ,   v i n y l t o l u e n e   a c r y l a t e   r e s i n s   and  t h e   l i k e .  

(b)  T h o s e   h a v i n g   u r e t h a n e - b o n d s  

P o l y u r e t h a n e   r e s i n s   and  t h e   l i k e  

(c)  T h o s e   h a v i n g   a m i d e - b o n d s  

P o l y a m i d e   r e s i n s   ( s u c h   as  n y l o n )   and  t h e   l i k e  

10  (d)  T h o s e   h a v i n g   u r e a - b o n d s  

Urea   r e s i n s   and  t h e   l i k e  

(e)  T h o s e   h a v i n g   o t h e r   b o n d s   of  h i g h   p o l a r i t i e s  

P o l y c a p r o l a c t a m   r e s i n s ,   p o l y s t y r e n e   r e s i n s ,  

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

15  t he   l i k e .  

In  a d d i t i o n   to  t h e   r e s i n s   l i s t e d   a b o v e ,   a  m i x t u r e  

c o m p r i s i n g   a  s a t u r a t e d   p o l y e s t e r   and  a  c o p o l y m e r   of  v i n y l  
c h l o r i d e   and  v i n y l a c e t a t e   may  a l s o   be  u s e d   as  a  r e s i n   t o  
fo rm  t h e   image   r e c e i v i n g   l a y e r .   The  v i n y l c h l o r i d e  

20  c o n t e n t   of  t h e -   c o p o l y m e r   i s   d e s i r a b l y   s e l e c t e d   f rom  a  

r a n g e   of  up  to   85  to  97  wt%,  and  t h e   d e g r e e   o f  

p o l y m e r i z a t i o n   i s   d e s i r a b l y   s e l e c t e d   f rom  a  r a n g e   of  f r o m  

200  to   8 0 0 .   In  a d d i t i o n   to   t h e   v i n y l c h l o r i d e -  

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

25  c o p o l y m e r   may  c o n t a i n   a  v i n y l   a l c o h o l   c o m p o n e n t ,   a  m a l e i c  
a c i d   c o m p o n e n t   or  t h e   l i k e .  

F u r t h e r m o r e ,   in   a c c o r d a n c e   w i t h   n e c e s s i t y ,   t h e   i m a g e  

r e c e i v i n g   s h e e t   5  may  a l s o   c o n t a i n   an  u l t r a v i o l e t   l i g h t  

a b s o r b i n g   a g e n t ,   an  a n t i o x i d a n t ,   a  p l a s t i c i z e r ,   a  p i g m e n t  

30  l u b r i c a n t ,   and  s i l i c o n   o i l   or  some  o t h e r   s e p a r a t i o n  

a g e n t .  

M o r e o v e r ,   t h e   t h e r m a l   t r a n s f e r   s h e e t   2  i s   n o t  

l i m i t e d   to  t h e   one  i n d i c a t e d   in  FIG.   1,  and  can  a l s o   b e  

t h e   one  i n d i c a t e d   in  FIG.  2.  In  FIG.  2,  t h o s e   p a r t s   t h a t  

35  a r e   t h e   same  as  t h o s e   in  FIG.   1  a r e   i n d i c a t e d   u s i n g   t h e  

same  n u m e r a l s .   The  t h e r m a l   t r a n s f e r   s h e e t   2  of  FIG.   2  i s  

p r o v i d e d   w i t h   an  a d h e s i v e   l a y e r   3a  on  a  b a s e   l a y e r   3,  a n d  



EP  0  404  948  A1 
6 

on  t h i s   a d h e s i v e   l a y e r   3a  a r e   s u c c e s s i v e l y   f o r m e d   a  

s e p a r a t i o n   l a y e r   4  and  an  image   r e c e i v i n g   s h e e t   5.  I n  

a d d i t i o n ,   t h e   image   r e c e i v i n g   s h e e t   5  i s   p r o v i d e d   w i t h   a n  

image   6  w h i c h   i s   f o r m e d   by  d y e s   m o v i n g   f r o m   a  d y e  

5  t r a n s f e r   s h e e t   ( n o t   i n d i c a t e d   in   t h e   f i g u r e )   by  t h e  

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

t h e   a d h e s i v e   l a y e r   3a  can   be  s e p a r a t e d   f r o m   b o t h   t h e   b a s e  

l a y e r   3  and  t h e   s e p a r a t i o n   l a y e r   4 .  

In  FIG.   2,  a  t r a n s p a r e n t   r e s i n   f i l m   of  3 .0   to  50  urn 

10  t h i c k n e s s   can  be  u s e d   as  t h e   s e p a r a t i o n   l a y e r   4.  T h i s  

t r a n s p a r e n t   f i l m   can  be  a  p o l y e t h y l e n e   t e r e p h t h a l a t e ,   a  

c e l l u l o s e   r e s i n   s u c h   as  c e l l o p h a n e ,   an  a c r y l i c   s e r i e s  

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

f i l m .  

15  In  a d d i t i o n ,   t h e   c a r d   1  to   w h i c h   t h e   i m a g e   of  t h e  

t h e r m a l   t r a n s f e r   s h e e t   2  i s   to   be  t r a n s f e r r e d   to   can   be  a  

p a p e r   c a r d   or  c e l l u l o s e   b a s e   m a t e r i a l   t o   w h i c h  

p o l y e t h y l e n e   t e r e p h t h a l a t e ,   a  v i n y l c h l o r i d e   or  some  o t h e r  

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

20  p a p e r - p l a s t i c   c a r d .   T h e r e   a r e   no  p a r t i c u l a r   r e s t r i c t i o n s  

h o w e v e r .   In  a d d i t i o n ,   t h e   c a r d   can   a l s o   be  a  m a g n e t i c  

r e c o r d i n g   c a r d ,   or  a  c a r d   c o n t a i n i n g   IC  c h i p s   or  t h e  

l i k e .   F u r t h e r m o r e ,   i t   i s   a l s o   p o s s i b l e   to   u se   t h e   b l a n k  

p r e p a i d   c a r d s   t h a t   a r e   m a r k e t e d .  

25  In  FIG.   3,  r e f e r e n c e   n u m e r a l   7  r e p r e s e n t s   r u b b e r  

p r e s s i n g   r o l l e r s ,   and  r e f e r e n c e   n u m e r a l   8  r e p r e s e n t s   a  

h e a t e r   t h a t   c o v e r s   t h e   r u b b e r   p r e s s i n g   r o l l e r s .   T h e n ,  

t h e   t h e r m a l   t r a n s f e r   s h e e t   2  and  t h e   c a r d   1  a r e   made  t o  

o v e r l a p   so  t h a t   t h e   image   r e c e i v i n g   s h e e t   5  of  t h e  

30  t h e r m a l   t r a n s f e r   s h e e t   2  i s   in   c o n t a c t   w i t h   t h e   s u r f a c e  

of  t h e   c a r d   1  and  t h e n   t h e   o v e r l a p p i n g   u n i t   9  i s   p a s s e d  

b e t w e e n   r u b b e r   p r e s s i n g   r o l l e r s   7,  7  and  t h e   o v e r l a p p i n g  

u n i t   9  i s   p r e s s e d   and  h e a t e d .   A  h e a t i n g   t e m p e r a t u r e   o f  

b e t w e e n   130°C  and  180°C  i s   n e c e s s a r y   b u t   a  h e a t i n g  

35  t e m p e r a t u r e   of  b e t w e e n   140°C  and  160°C  i s   d e s i r a b l e .   I f  

t h e   h e a t i n g   t e m p e r a t u r e   i s   l e s s   t h a n   130°C  t h e n   t h e r e  

w i l l   n o t   be  p r o p e r   t r a n s f e r   of  t h e   t h e r m a l   t r a n s f e r   s h e e t  
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to  t h e   c a r d   1  and  i f   t h e   h e a t i n g   t e m p e r a t u r e   i s   g r e a t e r  

t h a n   1 8 0 ° C ,   t h e n   t h e   c a r d   1  w i l l   d e f o r m   due  to   t h e  

e x c e s s i v e   h e a t .   In  a d d i t i o n ,   t h e   p r e s s u r e   of  t h e   r u b b e r  

p r e s s i n g   r o l l e r s   7  mus t   be  b e t w e e n   3  and  15  kg /cm2  b u t   a  

5  p r e s s u r e   of  b e t w e e n   10  and  13  kg /cm2  i s   d e s i r a b l e .   I f  

t h e   p r e s s u r e   i s   l e s s   t h a n   3  kg /cm2  t h e n   t he   t r a n s f e r   t o  

t h e   c a r d   1  w i l l   no t   be  p r o p e r   b u t   i f   t h e   p r e s s u r e   e x c e e d s  

15  kg /cm2  t h e n   t h e   c a r d   1  w i l l   d e f o r m   and  t h e   d e f o r m a t i o n  

w i l l   a l s o   o c c u r   in   t h e   r u b b e r   p r e s s i n g   r o l l e r s   7 

10  t h e m s e l v e s .   A d j u s t i n g   t h e   p r e s s u r e   of  t h e   r u b b e r  

p r e s s i n g   r o l l e r s   7  i s   e n a b l e d   by  a  c o n f i g u r a t i o n   t h a t  

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

7,  t h i s   i n t e r v a l   b e t w e e n   t h e   r u b b e r   p r e s s i n g   r o l l e r s   7 

( n o r m a l l y   t h e   i n t e r v a l   b e t w e e n   t h e   s h a f t s )   can   b e  

15  a d j u s t e d   to   a c h i e v e   a  p r e d e t e r m i n e d   p r e s s u r e   b u t   t h e  

p r e s s u r e   can  a l s o   be  a d j u s t e d   by  c h a n g i n g   t h e   t h i c k n e s s  

of  t h e   r u b b e r   or  t h e   d i a m e t e r   of  t h e   r o l l e r s .  

The  h a r d n e s s   of  t h e   r u b b e r   of  t h e   r u b b e r   p r e s s i n g  
r o l l e r s   7  i s   70°  to   90°  b u t   i t   i s   n e c e s s a r y   to   u se   r u b b e r  

20  w i t h   a  h a r d n e s s   of  b e t w e e n   80°  and  8 5 ° .   M o r e o v e r ,   t h e  

r u b b e r   h a r d n e s s   i s   m e a s u r a b l e   by  a  r u b b e r   p e n e t r o m e t e r   . 
I f   t h e   r u b b e r   h a r d n e s s   of  t h e   r u b b e r   p r e s s i n g   r o l l e r s   7 

i s   l e s s   t h a n   70°  or  g r e a t e r   t h a n   9 0 ° ,   t h e n   i t   w i l l   b e  

d i f f i c u l t   to   o b t a i n   a  p r e s s u r e   e x c e e d i n g   3  k g / c m 2 .  

25  E x a m p l e s   of  r u b b e r   w h i c h   has   t h e   d e s i r e d   d e g r e e   o f  

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

s t y r e n e - b u t a d i e n e   r u b b e r   or  t h e   l i k e .   In  a d d i t i o n ,   t h e  

r u b b e r   p r e s s i n g   r o l l e r s   7  s h o u l d   r o t a t e   a t   a  s p e e d   o f  

r o t a t i o n   of  b e t w e e n   0 .5   and  1 .5   c m / s e c ,   and  d e s i r a b l y ,   a t  

30  a  s p e e d   of  r o t a t i o n   of  b e t w e e n   0 .8   and  1 .2   c m / s e c .   A t  

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

o p t i m u m   a m o u n t   of  h e a t   to  h e a t - a n d - t e m p e r a t u r e   a d h e r e   t h e  

t h e r m a l   t r a n s f e r   s h e e t   2  to   t h e   c a r d   1 .  

A f t e r   t h e   t h e r m a l   t r a n s f e r   s h e e t   2  has   b e e n   h e a t -  

35  a n d - t e m p e r a t u r e   a d h e r e d   to  t h e   c a r d   1  in  t h i s   m a n n e r ,   t h e  

b a s e   l a y e r   3  i s   s e p a r a t e d   f rom  t h e   s e p a r a t i o n   l a y e r   4 

( R e f e r   to  FIG.   1)  or  t h e   b a s e   l a y e r   3  and  t h e   a d h e s i v e  
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l a y e r   3a  a r e   s e p a r a t e d   f r o m   t h e   s e p a r a t i o n   l a y e r   4  ( R e f e r  

to  FIG.   2 ) .  

M o r e o v e r ,   in  FIG.   3,  r e f e r e n c e   n u m e r a l   10  i s   a  p u l l  

r o l l e r   p r o v i d e d   a c c o r d i n g   to  n e c e s s i t y ,   and  n e e d   n o t   b e  

5  p r o v i d e d .  

I n s t e a d   of  t h e   h e a t e r   8  i n d i c a t e d   in   FIG.   3,  s h o w n  

in  FIG.   4  i s   a  h e a t i n g   m e t h o d   in  w h i c h   a  h a l o g e n   l amp  1 1  

i s   p r o v i d e d   as  t h e   means   of  h e a t i n g .   In  a d d i t i o n ,  

r e f e r e n c e   n u m e r a l   12  in   FIG.   4  r e p r e s e n t s   a  h e a t -  

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

c a r d   1  i f   i t   i s   p r o v i d e d   f o r   a  p r o c e s s   a f t e r   t h e   r u b b e r  

p r e s s i n g   r o l l e r s   7 .  

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

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

15  E x a m p l e   1 :  

In  a  l a m i n a t i n g   m a c h i n e   h a v i n g   two  r u b b e r   p r e s s i n g  

r o l l e r s   w i t h   a  r u b b e r   h a r d n e s s   of  8 5 ° ,   a  r u b b e r   t h i c k n e s s  

of  2  mm  and  d i a m e t e r s   of  28  mm,  t h e   two  r u b b e r   r o l l e r s  

a r e   m o u n t e d   so  t h a t   t h e   d i s t a n c e   b e t w e e n   t h e   s h a f t s   o f  

20  t h e   r u b b e r   r o l l e r s   i s   28  mm.  When  t h e   r u b b e r   p r e s s i n g  

r o l l e r s   a r e   m o u n t e d   in   t h i s   m a n n e r ,   t h e   r u b b e r   r o l l e r  

p r e s s u r e   was  m e a s u r e d   by  a  p r e s s   s c a l e   (of   FUJI  FILM  C O . )  

and  was  f o u n d   to   be  1 1 . 0   k g / c m 2 .   T h e n ,   two  h a l o g e n   l a m p s  

were   p l a c e d   in   t h e   v i c i n i t y   of  t h e s e   r u b b e r   p r e s s i n g  

25  r o l l e r s   7  and  t h e   t e m p e r a t u r e   of  t h e   r u b b e r   r o l l e r  

s u r f a c e   was  d e t e c t e d   by  s e n s o r s   p l a c e d   in   t h e   v i c i n i t y   o f  

t h e   r u b b e r   r o l l e r   s u r f a c e .   The  o u t p u t   of  t h e   h a l o g e n  

l a m p s   was  c o n t r o l l e d   by  a  t h e r m o s t a t   so  t h a t   t h e  

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

30  a p p r o x i m a t e l y   1 5 5 ° C .   In  a d d i t i o n ,   t h e   s p e e d   of  r o t a t i o n  

of  t h e   r u b b e r   r o l l e r s   was  s e t   a t   1 . 0   c m / s e c .   In  t h i s  

c a s e ,   t h e   s e n s o r   t h a t   was  u s e d   to   d e t e c t   t h e   t e m p e r a t u r e  

of  t h e   s u r f a c e   was  a  s u r f a c e   t h e r m o m e t e r   s u c h   as  t h e  

HL-260   T h e r m o m e t e r   (of   t h e   ANRITSU  KEIKI  K . K . ) .  

35  The   b a s e   m a t e r i a l   was   f o r m e d   f r o m   f o a m e d  

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

p r o v i d e d   w i t h   a  s e p a r a t i o n   l a y e r   of  a c r y l   r e s i n ,   and  t h e n  
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an  image   r e c e i v i n g   l a y e r   c o m p r i s i n g   a  b l e n d e d   r e s i n  

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

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

HITACHI  LTD.  VY-S100  dye  t r a n s f e r   s h e e t   was  u s e d   and  a  

5  v i d e o p r i n t e r   VY-110  (HITACHI  LTD.)  was  u s e d   to  f o rm  a n  

image   on  t h e   image   r e c e i v i n g   l a y e r   and  t h e n   t h e   t h e r m a l  

t r a n s f e r   s h e e t   was  made  to   o v e r l a p   a  p r e p a i d   c a r d   so  t h a t  

image   r e c e i v i n g   l a y e r   s u r f a c e   was  in  c o n t a c t   w i t h   t h e  

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

10  was  p a s s e d   t h r o u g h   a  l a m i n a t i n g   a p p a r a t u s   h a v i n g   t h e  

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

t he   r u b b e r   p r e s s i n g   r o l l e r s   to   be  h e a t - a n d - p r e s s u r e  
b o n d e d .   A f t e r   c o o l i n g ,   t h e   o b t a i n e d   c a r d   had  a  c l e a r  

p h o t o g r a p h - q u a l i t y   image   w h i c h   t h e   image   r e c e i v i n g   l a y e r  
15  b e i n g   p r o t e c t e d   by  t h e   s e p a r a t i o n   l a y e r .   The  image   o f  

t h i s   c a r d   c o u l d   n o t   be  r e m o v e d   e v e n   by  t h e   use   o f  

c e l l o p h a n e   t a p e .   In  a d d i t i o n ,   t h e r e   was  no  d e f o r m a t i o n  

of  t h e   c a r d   or  u n e v e n n e s s   of  t r a n s f e r ,   and  f u r t h e r m o r e ,  

t h e r e   were   no  a i r   b u b b l e s   ( c a u s i n g   l i f t i n g   of  t h e   l a y e r ) .  

20  O t h e r   e x a m p l e s   .  2  t h r o u g h   21,  C o m p a r a t i v e   e x a m p l e s   1 

t h r o u g h   6 ;  

In  t h e   same  m a n n e r   as  has   b e e n   d e s c r i b e d   a b o v e ,   a  
t h e r m a l   t r a n s f e r   s h e e t   and  a  p r e p a i d   c a r d   were   u s e d   w i t h  

a  l a m i n a t i n g   a p p a r a t u s   h a v i n g   h e a t i n g   and  p r e s s i n g   b y  

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

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

T a b l e   1,  and  t h e   same  t r a n s f e r   p r o c e s s   p e r f o r m e d .   T h e  

s t a t e s   of  t h e   c a r d s   o b t a i n e d   a r e   i n d i c a t e d   in   T a b l e   1 .  

M o r e o v e r ,   t h e   f o l l o w i n g   s t a n d a r d s   were   u s e d   f o r   t h e  

30  e v a l u a t i o n   of  t h e   d e f o r m a t i o n   of  t h e   c a r d   and   t h e  

s e p a r a t i o n   t e s t   of  T a b l e   1 .  

E v a l u a t i o n   s t a n d a r d s   f o r   s e p a r a t i o n   t e s t  

O  . . .   D i f f i c u l t   to   r e m o v e   image   by  a  s e p a r a t i o n  

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

35  A  . . .   S l i g h t   s e p a r a t i o n   of  image   by  a  s e p a r a t i o n  

t e s t   u s i n g   c e l l o p h a n e   t a p e   was  r e c o g n i z e d  
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b u t   t h i s   was  n o t   s u f f i c i e n t   to   p o s e   a n  

o b s t a c l e   to  u s e .  

x  . . .   T h e r e   was  s i g n i f i c a n t   r e m o v a l   of  t h e   i m a g e  

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

5  E v a l u a t i o n   s t a n d a r d s   f o r   c a r d   d e f o r m a t i o n  

O  . . .   No  d e f o r m a t i o n  

A  . . .   S l i g h t   c u r l   b u t   no t   s u f f i c i e n t   to   p o s e   a n  

o b s t a c l e   to   u s e .  

x  . . .   Too  much  c u r l   to   e n a b l e   u s e .  

10  
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As  has   b e e n   d e s c r i b e d   a b o v e ,   a c c o r d i n g   to  t h e   m e t h o d  

of  t h e   p r e s e n t   i n v e n t i o n ,   a f t e r   f o r m i n g   an  image   on  a n  

image   r e c e i v i n g   l a y e r   of  a  t h e r m a l   t r a n s f e r   s h e e t ,   t h e  

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

5  t h a t   when  c o m p a r e d   to   t h e   m e t h o d   t h a t   an  image   i s   f o r m e d  

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

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

more   i n e x p e n s i v e l y ,   and  t h e   m e t h o d   of  p r e s e n t   i n v e n t i o n  

i s   more   s u i t a b l e   f o r   t h e   m a n u f a c t u r e   of  s m a l l   l o t s   s u c h  

10  as  one  or  two  c a r d s .   In  a d d i t i o n ,   t h e   m a n u f a c t u r e   o f  

c a r d s   h a v i n g   a  s e p a r a t i o n   l a y e r   to   p r o t e c t   t h e   image   o f  

t h e   c a r d   i s   a l s o   s i m p l e .   F u r t h e r m o r e ,   a c c o r d i n g   to  t h e  

m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n ,   by  p a s s i n g   t h e   c a r d   a n d  

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

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

of  70°  to   90°  w h i l e   s i m u l t a n e o u s l y   h e a t i n g   to   a  

t e m p e r a t u r e   of  130°C  to  180°C  and  a p p l y i n g   a  p r e s s u r e   o f  

3  to  15  kg /cm2  to  h e a t   and  p r e s s   t h e   t h e r m a l   t r a n s f e r  

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

20  t r a n s f e r   of  t h e   image   r e c e i v i n g   l a y e r   of  t h e   t h e r m a l  

t r a n s f e r   s h e e t   upon   w h i c h   t h e   image   i s   f o r m e d ,   to   t h e  

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

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

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

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

a p p a r a t u s   of  b e t w e e n   0 .5   and  1 . 5   c m / s e c ,   t h e n   i t   i s  

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

l a m i n a t e   t h e   t h e r m a l   t r a n s f e r   s h e e t   to   t h e   c a r d .  

INDUSTRIAL  A P P L I C A B I L I T Y  

30  As  has   b e e n   d e s c r i b e d   a b o v e ,   a c c o r d i n g   to  t h e   m e t h o d  

of  t h e   p r e s e n t   i n v e n t i o n ,   f o r   t h e   t h e r m a l   t r a n s f e r   o f  

i m a g e s   to   c a r d s ,   i t   i s   p o s s i b l e   to   h a v e   any  d e s i r e d  

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

ID  c a r d s   and  t h e   l i k e .  

3 5  
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CLAIMS  ; 

1.  A  m e t h o d   f o r   t r a n s f e r r i n g   an  image   to   a  c a r d ,  

c o m p r i s i n g   t h e   s t e p s   o f :  

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

b a s e   l a y e r ,   a  s e p a r a t i o n   l a y e r   and  an  image   r e c e i v i n g  

l a y e r   f o r   r e c e i v i n g   d y e s   t h a t   move  f rom  a  dye  t r a n s f e r  

s h e e t   l a m i n a t e d   in   t h i s   o r d e r ;  

f o r m i n g   an  i m a g e   by  a  s u b l i m a t i o n   t r a n s f e r  

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

in  s a i d   t h e r m a l   t r a n s f e r   s h e e t ;  

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

in  an  o v e r l a p p i n g   r e l a t i o n ;  

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

and  s a i d   c a r d   t h r o u g h   a  p a i r   of  r u b b e r   r o l l e r s   of  a  

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

70°  to   9 0 ° ,   w i t h   t h e   r o l l e r s   h e a t e d   in   a  r a n g e   of  1 3 0 ° C  

to  180°C  and  u r g e d   to  e a c h   o t h e r   u n d e r   a  p r e s s u r e   of  3  t o  

15  k g / c m 2 ;   a n d  

s e p a r a t i n g   a t   l e a s t   s a i d   b a s e   l a y e r   o u t   of  s a i d  

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

t r a n s f e r   l a m i n a t e d   to  s a i d   c a r d .  

2.  The  m e t h o d   s e t   f o r t h   in   c l a i m   1  w h e r e i n   s a i d  

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

i s   c a r r i e d   ou t   w h i l e   t h e   r u b b e r   r o l l e r s   a r e   r o t a t e d   a t   a  

r o t a t i n g   s p e e d   s e l e c t e d   in   a  r a n g e   of  0 .5   to  1 .5   c m / s e c .  
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