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@  PRINTER. 

  Printer  which  prints,  as  a  hard  copy,  various  static 
images  such  as  an  image  picked  up  by  a  video  camera  or 
a  television  picture  image,  and,  more  particularly,  a  printer 
which  is  arranged  such  that  an  ink  ribbon  including  a  sub- 
liming  dye  is  laid  over  a  sheet  of  a  photographic  paper,  and 
a  pattern  of  the  subliming  dye  according  to  data  on  an  image 
is  transferred  to  the  photographic  paper  by  heating,  thereby 
printing  the  image.  The  printer  includes  a  platen  (2)  which 
holds  the  photographic  paper  (1);  a  ribbon  (3)  which  has  a 
predetermined  subliming  dye  portion  and  a  cover  film  (13) 
which  are  formed  according  to  a  predetermined  arrange- 
ment;  a  multi-element  heat-sensitive  head  (4)  which  is 
adapted  to  heat  the  subliming  dye  portion  of  the  ribbon  (3) 
pressed  against the  photographic  paper  (1)  on  the  platen  (2) 
according  to  image  data,  in  order  to  transfer  the  subliming 
dye  portion  to  the  photographic  paper  (1),  thereby  effecting 
printing;  and  a  heat-sensitive  head  (19)  with  a  single  heating 
portion  which  extends  over  the  entire  width  thereof  and 
thermocompression-bonds  the  cover  film  (13)  to  the  photo- 
graphic  paper  (1)  when  the  photographic  paper  (1)  and  the 
cover  film  (13)  are  pressed  against  each  other  on  the  platen 
(2).  Thus  it  is  possible  to  easily  and  reliably  lay  the  cover 
film  (13)  over  the  photographic  paper  (1),  reduce  the  size  of 
the  apparatus  as  a  whole,  and  simplify  the  construction 
thereof. 



TECHNICAL  FIELD 

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  p r i n t e r s   f o r  

p r i n t i n g   out   as  a  ha rd   copy  a  s t i l l   p i c t u r e   image  o f  

v a r i o u s   p i c t u r e   images   such  as  a  p i c t u r e   image  t a k e n   by  a  

v i d e o   c a m e r a ,   a  t e l e v i s i o n   p i c t u r e   image  and  so  on.  More  

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

t r a n s f e r   type   p r i n t e r   in  which  an  ink  r i b b o n   c o n t a i n i n g   a  

s u b l i m a t i o n   dye  is  s u p e r p o s e d   on  a  p r i n t i n g   p a p e r   and  h e a t e d  

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

i n f o r m a t i o n   so  as  to  t r a n s f e r   the   s u b l i m a t i o n   dye  on  t h e  

p r i n t i n g   p a p e r ,   t hus   the   p i c t u r e   image  b e i n g   p r i n t e d   on  t h e  

p r i n t i n g   p a p e r .  

BACKGROUND  ART 

A  p r i o r   a r t   s u b l i m a t i o n   t r a n s f e r   type   p r i n t e r ,   a s ,  

fo r   e x a m p l e ,   shown  in  F ig .   1,  c o m p r i s e s   a  p l a t e n   2  h a v i n g  

wound  t h e r e a r o u n d   a  p r i n t i n g   p a p e r   1  and  r o t a t i n g   in  t h e  

d i r e c t i o n   shown  by  an  a r r o w  a   and  a  t h e r m a l   p r i n t   head  4 

which  c o n t a c t s   w i t h   the   p l a t e n ,   g r i p p i n g   t h e r e b e t w e e n   an  i n k  

r i b b o n   3  for   use  in  t h e r m a l   t r a n s f e r   p r i n t i n g .   The  t h e r m a l  

p r i n t   head  4  has  at   i t s   t i p   end  h e a t   g e n e r a t i n g   e l e m e n t s   4 a  

the   number  of  which  c o r r e s p o n d s   to  t h a t   of  p i c t u r e   e l e m e n t s  

in  one  s c a n n i n g   l i n e   o f ,   fo r   e x a m p l e ,   a  t e l e v i s i o n   p i c t u r e  

i m a g e .  



The  ink  r i b b o n   3  fo r   use  in  t h e r m a l   t r a n s f e r  

p r i n t i n g   which  is  c l o s e l y   he ld   b e t w e e n   the   t h e r m a l   p r i n t   h e a d  

4  and  the   p r i n t i n g   p a p e r   1  is   formed  of  a  s h e e t - l i k e   c a r r i e r  

base   m a t e r i a l   9  on  which  ink  p o r t i o n s   of  c o n f i g u r a t i o n   s h a p e  

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

p i c t u r e   image  and  c o n t a i n i n g   s u b l i m a t i o n   dyes   of  r e s p e c t i v e  

c o l o r s ,   f o r   e x a m p l e ,   y e l l o w ,   m a g e n t a ,   cyan  and  b l a c k ,   n a m e l y ,  

the   ink  p o r t i o n s   of  y e l l o w   Y,  magen t a   M,  cyan  C  and  b l a c k   B 

' a r e   r e p e a t e d l y   a r r a n g e d   in  t u r n .   Ink  p o r t i o n   p o s i t i o n  

d e t e c t i n g   marks   5Y,  5M,  5C  and  5B  are   formed  on  one  s i d e   e d g e  

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

ink  p o r t i o n s   so  as  to  d e t e c t   the   p o s i t i o n s   of  the   i n k  

p o r t i o n s   and  a  b l o c k   p o s i t i o n   d e t e c t i n g   mark  6  is  formed  o n  

the   o t h e r   s i d e   edge  of  the   ink  r i b b o n   so  as  to  d e t e c t   e a c h  

group   of  t he   ink  p o r t i o n s ,   n a m e l y ,   a  b l o c k   formed  by  t h e  

c o m b i n a t i o n   of  the   a d j a c e n t   ink  p o r t i o n s   Y,  M,  C  and  B.  

Under  t he   s t a t e   t h a t   the   ink  p o r t i o n   Y,  fo r   e x a m p l e ,  

i s   made  in  c l o s e   c o n t a c t   w i t h   the   p r i n t i n g   p a p e r   1  a s  

d e s c r i b e d   a b o v e ,   each   head  e l e m e n t   4a  of  the   t h e r m a l   p r i n t  

head  4  i s   h e a t e d   w i t h   a  p a t t e r n   c o r r e s p o n d i n g   to  the   p i c t u r e  

e l e m e n t s   of  one  s c a n n i n g   l i n e   by  an  i n f o r m a t i o n   c o r r e s p o n d i n g  

to  a  y e l l o w   c o l o r ,   fo r   e x a m p l e ,   a  y e l l o w   c o l o r   s i g n a l   of  a  

t e l e v i s i o n   v i d e o   s i g n a l   so  as  to  t h e r m a l l y   t r a n s f e r   t h e  

y e l l o w   s u b l i m a t i o n   dye  of  the   ink  p o r t i o n   Y  on  the   p r i n t i n g  

p a p e r   1  in  a c c o r d a n c e   w i th   the   p a t t e r n .   At  eve ry   l i n e  

c o r r e s p o n d i n g   to  each  s c a n n i n g   l i n e ,   the   p l a t e n   2  i s  

i n t e r m i t t e n t l y   r o t a t e d   in  the   d i r e c t i o n   a l o n g   the  a r r o w  a  



to  t h e r e b y   t h e r m a l l y   t r a n s f e r   an  i n f o r m a t i o n   of  each   l i n e  

on  the   p r i n t i n g   p a p e r ,   thus   the   y e l l o w   c o l o r   of  one  p i c t u r e  

amount  b e i n g   t r a n s f e r r e d   on  the   p r i n t i n g   p a p e r   by  o n e  

r e v o l u t i o n   of  the   p l a t e n   2.  Then,  a  s i m i l a r   t r a n s f e r  

t r e a t m e n t   is  c a r r i e d   out   fo r   the   magen ta   M,  the   t r a n s f e r  

fo r   the  cyan  C  and  the   b l a c k   B  is  s e q u e n t i a l l y   c a r r i e d   o u t  

over   and  over   and  the   t r a n s f e r r e d   p i c t u r e   images   of  t h e  

s u b l i m a t i o n   dyes  of  the   y e l l o w   Y,  the   magen t a   M,  the   cyan  C 

'and  the  b l a c k   B  are   s u p e r p o s e d   on  one  a n o t h e r   so  as  to  p r i n t  

a  c o l o r   p i c t u r e   image  on  the   p r i n t i n g   p a p e r .   In  t h i s   c a s e ,  

t h e r e   is  p r o v i d e d   d e t e c t i n g   means  for   d e t e c t i n g   the   m a r k s  

5(5Y,  5M,  5C  and  5B)  and  6  in  o r d e r   t h a t   in  the   r e s p e c t i v e  

ink  p o r t i o n s   Y,  M,  C  and  B,  the   s i g n a l s   c o r r e s p o n d i n g   t o  

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

e l e m e n t   4a  of  the   head  4.  The  d e t e c t i n g   means  c o n s i s t s   o f ,  

fo r   e x a m p l e ,   a  l i g h t   s o u r c e   7  fo r   e m i t t i n g   a  l i g h t   ray  f o r  

use  in  d e t e c t i o n ,   fo r   e x a m p l e ,   an  i n f r a r e d   ray   e m i t t i n g  

d i o d e   and  a  d e t e c t i n g   e l e m e n t   8  f o r  d e t e c t i n g   the   i n f r a r e d  

ray  which   a re   d i s p o s e d   in  o p p o s i n g   r e l a t i o n   to  each  o t h e r  

a t   bo th   s i d e s   of  the   t h e r m a l   t r a n s f e r   r e c o r d i n g   ink  r i b b o n  

3  a t   which  the   marks  5  and  6  a re   p r o v i d e d .   The  d e t e c t i n g  

means  d e t e c t s   w h e t h e r   the   marks  5  and  6  e x i s t   or  not   a n d  

p r o d u c e s   a t   the   d e t e c t i n g   e l e m e n t   8  a  d e t e c t e d   s i g n a l   b y  

which   the  p o s i t i o n   of  the   t h e r m a l   t r a n s f e r   r e c o r d i n g   i n k  

r i b b o n   3  r e l a t i v e   to  the  t h e r m a l   p r i n t   head  4  is  d e t e c t e d .  

On  the  r e s u l t a n t   p r i n t i n g   pape r   is  ho t   p r e s s e d   a  

c o v e r   f i l m   which  can  p r e v e n t   the   t r a n s f e r r e d   p i c t u r e   i m a g e  



from  b e i n g   f a d e d   in  c o l o r   and  which  can  o b t a i n   a  h e a t i n g  

e f f e c t   fo r   r a i s i n g   the  c o l o r i n g   by  m i n u t e l y   d i f f u s i n g   t h e  

d y e .  

The  c o v e r   f i l m   is   ho t   p r e s s e d   on  the  p r i n t i n g  

p a p e r   by  a  l a m i n a t o r   t h a t   i s   u s u a l l y   p r o v i d e d   i n d e p e n d e n t l y  

of  the   p r i n t e r .   The  l a m i n a t o r   c o m p r i s e s   a  p a i r   of  m e t a l  

h e a t i n g   r o l l s   10  and  11  a s ,   f o r   e x a m p l e ,   shown  in  F ig .   2 

and  the   p r i n t i n g   p a p e r   1  and  a  c o v e r   f i l m   12,  which  a r e  

. s u p e r p o s e d   on  each   o t h e r ,   a re   t r a n s p o r t e d   b e t w e e n   the  r o l l s  

10  and  11  w h i l e   in  c l o s e   c o n t a c t   t h e r e w i t h .   The  l a m i n a t o r  

t hus   a r r a n g e d   is  l a r g e   in  h e a t   c a p a c i t y   so  t h a t   i t   r e q u i r e s  

a  ve ry   long   t ime  and  much  e n e r g y   to  h e a t   and  coo l   and  a l s o  

r e q u i r e s   c o o l i n g   means  f o r   l o w e r i n g   the   a m b i e n t   t e m p e r a t u r e ,  

t h u s   the   a p p a r a t u s   b e i n g   made  l a r g e   in  s i z e .   F u r t h e r ,   t h e r e  

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

p a p e r   and  the   c o v e r   f i l m .   F u r t h e r m o r e ,   t h e r e   o c c u r s   such  a  

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

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

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

m i s - s e l e c t e d ,   the   c o v e r   f i l m   is  wound  a round   the  r o l l s   10 

and  11,  making   the   p r i n t i n g   p a p e r   d i r t y   and  so  on.  I n  

a d d i t i o n ,   s i n c e   the   bo th   r o l l s   t end   to  come  in  s u r f a c e  

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

a  b u b b l e   is   e a s i l y   formed  b e t w e e n   the   p r i n t i n g   p a p e r   and  t h e  

c o v e r   f i l m .  

As  o t h e r   method  fo r   s u p e r p o s i n g   or  l a m i n a t i n g   t h e  

c o v e r   f i l m   on  the   p r i n t i n g   p a p e r ,   the   f o l l o w i n g   one  is  k n o w n .  



As  i l l u s t r a t e d   in  F ig .   3,  a  cove r   f i l m   13  made  of  a  t r a n s -  

p a r e n t   r e s i n o u s   l a y e r   which  can  be  r e l e a s e d   from  the   b a s e  

m a t e r i a l   9  is  l o c a t e d   b e h i n d   the   ink  p o r t i o n s   c o n t a i n i n g  

the   s u b l i m a t i o n   dyes  formed  on  the   base   m a t e r i a l   9  of ,   f o r  

example   the  ink  r i b b o n   3,  namely ,   the   y e l l o w   Y,  the   m a g e n t a  

M,  the  cyan  C  and  the  b l a c k   B.  This   cove r   f i l m   l a y e r   13 

is  t r a n s f e r r e d   and  c o a t e d   on  the  p r i n t i n g   p a p e r   a f t e r   e a c h  

s u b l i m a t i o n   dye  was  t r a n s f e r r e d   by  the  t h e r m a l   p r i n t   head  4 .  

-The  r e s p e c t i v e   ink  p o r t i o n s   Y,  M,  C,  B  and  the   c o v e r   f i l m  

13  are  each  p r in ted  by   the  gravure  p r in t ing .   However ,   s i n c e   t h e  

c o v e r   f i l m   l a y e r   13  must  be  c o a t e d   w i t h   a  t h i c k n e s s   v e r y  

l a r g e r   t han   t h o s e   of  the   ink  p o r t i o n s   Y,  M,  C  and  B,  t h i s  

f i l m   l a y e r   13  is  p r i n t e d   a f t e r   the   ink  p o r t i o n s   Y,  M,  C  a n d  

B  were  p r i n t e d .   I t   i s ,   h o w e v e r ,   d i f f i c u l t   to  form  the  c o v e r  

f i l m   l a y e r   13  as  a  l a y e r   h a v i n g   a  s u f f i c i e n t   t h i c k n e s s   and  a  

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

t h i s   c o v e r   f i l m   l a y e r   is   fo rmed ,   the  o t h e r   ink  p o r t i o n s   Y,  M, 

C  and  B  are   a f f e c t e d   r e s u l t i n g   in  v a r i o u s   p r o b l e m s   o f  

f u n c t i o n   as  the   cove r   f i l m   and  p r o d u c t i o n   s t a n d p o i n t .  

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

p r i n t e r   fo r   c a r r y i n g   out   the   a b o v e - m e n t i o n e d   s u b l i m a t i o n  

t r a n s f e r   type   p r i n t i n g   is  p r o v i d e d   w i t h   a  mechan i sm  f o r  

l a m i n a t i n g   the   cove r   f i l m   on  the  p r i n t i n g   p a p e r   to  t h e r e b y  

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

p o s i t i v e l y   and  a l s o   the  o v e r a l l   a r r a n g e m e n t   of  the   a p p a r a t u s  

can  be  made  s m a l l   in  s i z e   and  s i m p l e   in  c o n s t r u c t i o n .  



DISCLOSURE  OF  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  p r i n t e r   w h i c h  

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

a  r i b b o n   h a v i n g   formed  a  p r e d e t e r m i n e d   s u b l i m a t i o n   dye  p o r t i o n  

and  a  c o v e r   f i l m   in  the  p r e d e t e r m i n e d   a l i g n m e n t ,   a  t h e r m a l  

p r i n t   head  formed  of  a  number  of  head  e l e m e n t s   fo r   h e a t i n g  

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

a  p i c t u r e   image  i n f o r m a t i o n   under   the  c o n d i t i o n   t h a t   t h e  

' s u b l i m a t i o n   dye  p o r t i o n   of  the   r i b b o n   and  the   p r i n t i n g  

p a p e r  o n   the   p l a t e n   a re   made  in  c l o s e   c o n t a c t   w i t h   e a c h  

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

p r i n t i n g   p a p e r   so  as  to  p r i n t   a  p i c t u r e   image  on  the   p r i n t i n g  

p a p e r   and  a  t h e r m a l   head  h a v i n g   a  s i n g l e   h e a t   g e n e r a t i n g  

p o r t i o n   of  a  w i d t h   a t   l e a s t   e q u a l   to  the   f u l l   w i d t h   of  t h e  

ink  p o r t i o n s   and  fo r   ho t   p r e s s i n g   the   c o v e r   f i l m   on  t h e  

p r i n t i n g   p a p e r   u n d e r   t he   c o n d i t i o n   t h a t   the   p r i n t i n g   p a p e r  

and  the   c o v e r   f i l m   are   made  in  c l o s e   c o n t a c t   w i t h   each  o t h e r  

on  the  p l a t e n .   A c c o r d i n g   to  t h i s   i n v e n t i o n ,   the   c o v e r   f i l m  

can  be  l a m i n a t e d   on  the   p r i n t i n g   p a p e r   e a s i l y   and  p o s i t i v e l y  

and  a l s o   the   o v e r a l l   a r r a n g e m e n t   of  the   a p p a r a t u s   can  b e  

made  s m a l l   in  s i z e   and  s i m p l e   in  c o n s t r u c t i o n .  

BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g .   1  i s   a  p e r s p e c t i v e   view  of  a  p r i o r   a r t  

p r i n t e r ,   F i g .   2  is   a  d i a g r a m   showing   the   c o n s t r u c t i o n   o f  

i t s   l a m i n a t o r ,   F i g .   3  is   a  d i a g r a m   showing  a  p a t t e r n   of  a n  

ink  r i b b o n   which   i n c l u d e s   t h e r e o n   a  c o v e r   f i l m   l a y e r ,   F ig .   4 

is   a  d i a g r a m   showing   the   c o n s t r u c t i o n   of  an  embodiment   of  a  



p r i n t e r   a c c o r d i n g   to  t h i s   i n v e n t i o n ,   F i g s .   5  and  6  are   p a t t e r n  

d i a g r a m s   showing   example s   of  a  cove r   f i l m ,   F i g s .   7  and  8  a r e  

r e s p e c t i v e l y   p e r s p e c t i v e   v iews  of  e x a m p l e s   of  a  t h e r m a l   h e a d  

fo r   hot   p r e s s i n g   the  cove r   f i l m   and  F i g s .   9  and  10  a r e  

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

e m b o d i m e n t s   of  t h i s   i n v e n t i o n .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

To  d e s c r i b e   the  p r e s e n t   i n v e n t i o n   more  f u l l y ,   a n  

' embod imen t   of  the   p r i n t e r   a c c o r d i n g   to  t h i s   i n v e n t i o n   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F ig .   4.  In  the   f i g u r e ,   l i k e  

p a r t s   c o r r e s p o n d i n g   to  t h o s e   in  F ig .   1  a re   marked  w i t h   t h e  

same  r e f e r e n c e s .   S i m i l a r l y   as  d e s c r i b e d   in  c o n n e c t i o n   w i t h  

F ig .   1,  the   ink  r i b b o n   3  is  of  such  a  s t r u c t u r e   t h a t   t h e  

r e s p e c t i v e   ink  p o r t i o n s ,   fo r   e x a m p l e ,   the   ink  p o r t i o n s  

c o a t e d   w i th   the   s u b l i m a t i o n   dyes  of  the  y e l l o w   Y,  the   m a g e n t a  

M,  the   cyan  C  and  the  b l a c k   B  a re   s e q u e n t i a l l y   a r r a n g e d .  

The  ink  r i b b o n   3  is  moved  from  a  s u p p l y   r o l l   14  to  a  t a k e - u p  

r o l l   15  and  in  the  m i d s t   of  i t s   movement ,   t h i s   ink  r i b b o n   3 

moves  a l ong   the   p l a t e n   2  a round   which   the  p r i n t i n g   p a p e r   1 

is  wound,  or  comes  in  c o n t a c t   w i t h   the  p r i n t i n g   p a p e r   1  s e t  

on  the  p l a t e n   2.  In  the  p l a c e   in  which   the   ink  r i b b o n   is  i n  

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

4  which  is  h e a t e d   in  a c c o r d a n c e   w i t h   the  p i c t u r e   i m a g e  

i n f o r m a t i o n   c o n t a c t s   w i t h   the  ink  r i b b o n   3  from  the   b a c k  

s u r f a c e   t h e r e o f   so  as  to  s e q u e n t i a l l y   t r a n s f e r   the  s u b l i -  

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

a  c o l o r   p i c t u r e   image  b e i n g   o b t a i n e d .   Here ,   the   t h e r m a l  



t r a n s f e r   head  4,  the   ink  r i b b o n   3,  the   p l a t e n   2  and  t h e  

l i k e   can  be  c o n s t r u c t e d   s i m i l a r l y   to  t h o s e   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   F ig .   1 .  

A  s u p p l y   r o l l   17  and  a  t a k e - u p   r o l l   18  fo r   a  c o v e r  

f i l m   16  a re   p r o v i d e d   so  as  to  move  the  cove r   f i l m   16  w h i l e  

in  c o n t a c t   w i t h   the   p r i n t i n g   p a p e r   1  p l a c e d   on  the  p l a t e n  

2.  A  t h e r m a l   head  19  is   formed  of  a  s i n g l e   h e a t   g e n e r a t i n g  

e l e m e n t   over   the   f u l l   w i d t h   of  the   c o v e r   f i l m   so  as  to  h o t  

· p r e s s   the   c o v e r   f i l m   16  on  the   p r i n t i n g   p a p e r   1  s e t   on  t h e  

p l a t e n   2  from  the   back  s u r f a c e   of  the   f i l m   16.  R e f e r e n c e  

n u m e r a l s   20  and  21  d e s i g n a t e   g u i d e   members  f o r   the   ink  r i b b o n  

3  and  r e f e r e n c e   n u m e r a l s   22  and  23  d e s i g n a t e   g u i d e   m e m b e r s  

f o r   the   c o v e r   f i l m .  

The  c o v e r   f i l m   16  can  be  formed  such  t h a t ,   f o r  

e x a m p l e ,   as  shown  in  F i g .   5  a  c o v e r   f i l m   l a y e r   16b  made  of  a  

t r a n s p a r e n t   r e s i n o u s   l a y e r   r e l e a s a b l e   from  a  f i l m   b a s e  

m a t e r i a l   16a  i s   i n t e r m i t t e n t l y   c o a t e d   on  the   f i l m   b a s e  

m a t e r i a l   so  as  to  have  a  p a t t e r n   of  the   same  shape   and  s i z e  

as  t h o s e   of  the   r e s p e c t i v e   ink  p o r t i o n s   Y,  M,  C  and  B  o f ,  

f o r   e x a m p l e ,   the   ink  r i b b o n   3  or  t h a t   as  shown  in  F ig .   6 ,  

the   s i m i l a r   c o v e r   f i l m   l a y e r   16b  i s   c o n t i n u o u s l y   c o a t e d   on  

the   f i l m   b a s e   m a t e r i a l .   The  f i l m   ba se   m a t e r i a l   16a  of  t h e  

c o v e r   f i l m   16  is   made  by  c o a t i n g   a  r e s i n o u s   c o m p o s i t i o n   f o r  

use  in  a  s m o o t h i n g   t r e a t m e n t   on  a  c o n d e n s e r   p a p e r   in  o r d e r  

t h a t   the   r e s i n o u s   l a y e r   as  the   c o v e r   f i l m   l a y e r   16b  can  b e  

t r a n s f e r r e d   p o s i t i v e l y .   As  the   r e s i n   fo r   use  in  l a m i n a t i o n  

such  one  may  be  used   which   has  h igh   t r a n s p a r e n c y   and  i m p r o v e s  



the   c o l o r i n g   p r o p e r t y   of  the   s u b l i m a t i o n   dye.   The  r e s i n o u s  

m a t e r i a l s   must   be  s e l e c t e d   so  as  to  a v o i d   t h a t   upon  t r a n s -  

f e r r i n g ,   t he   r e s i n   fo r   use  in  l a m i n a t i o n   and  the   r e s i n   f o r  

use  in  s m o o t h i n g   t r e a t m e n t   w i l l   be  d i s s o l v e d   i n t o   each   o t h e r  

and  t hen   made  i n t e g r a l .   In  o r d e r   to  i m p r o v e   the   c o l o r i n g  

p r o p e r t y ,   i t   is   p r e f e r r e d   t h a t   the   r e s i n   may  have  b e n z e n e  

n u c l e u s   or  c y c l i c   s t r u c t u r e   in  a  m o l e c u l a r   s t r u c t u r e   and  may 

be,   fo r   e x a m p l e ,   p o l y e s t e r   r e s i n s   ( s a t u r a t e d   l i n e a r - s h a p e  

p o l y e s t e r   r e s i n ) ,   epoxy  r e s i n s ,   c e l l u l o s e   r e s i n s ,   a c e t a l  

r e s i n s   and  so  o n .  

As  the   r e s i n   fo r   use  in  s m o o t h i n g   t r e a t m e n t ,   s u c h  

one  is  s u f f i c i e n t   which   is  no t   m o l t e n   t o g e t h e r   w i t h   t h e  

r e s i n   fo r   use  in  l a m i n a t i o n   and,   f o r   e x a m p l e ,   s i l i c o n e   r e s i n s ,  

p o l y o l e f i n s   ( p o l y e t h y l e n e ,   p o l y p r o p y l e n e   and  c o p o l y m e r s   o f  

v a r i o u s   k i n d s )   and  a c r y l i c   r e s i n s .  

P r a c t i c a l   e x a m p l e s   w i l l   be  e n u m e r a t e d .   In  t h e  

f i r s t   e x a m p l e ,   as  the   r e s i n   fo r   use  in  s m o o t h i n g   t r e a t m e n t ,  

100  p a r t s   by  w e i g h t   of  p o l y b u t a d i e n e - s y s t e m   o l i g o m e r   h a v i n g  

t e r m i n a l   a c r y l i c   g r o o p s   and  2  p a r t s   by  w e i g h t   of  b e n z y l  

d i m e t h y l   k e t a l   as  a  p h o t o s e n s i t i z e r   were  mixed   and  the   m i x e d  

p r o d u c t   was  c o a t e d   on  the   c o n d e n s e r   p a p e r   so  as  to  have  a n  

a r e a   w e i g h t   of  lOg/m2.   T h e r e a f t e r ,   the   p r o d u c t   was  c u r e d  

under  i r r a d i a t i o n   of  high  voltage  mercury  lamp  of  80W/cm  provided  w i t h  

a  d i s t a n c e   of  10  cm  from  the   c o a t i n g   fo r   10  s e c o n d s .   As  a  

r e s u l t ,   the   f i l m   ba se   m a t e r i a l   16a  h a v i n g   the   smooth   c o a t e d  

s u r f a c e   was  o b t a i n e d .  

As  the   r e s i n   fo r   use  in  l a m i n a t i o n ,   n a m e l y ,   t h e  



c o v e r   f i l m   l a y e r   16b,  a  s a t u r a t e d   l i n e a r   p o l y e s t e r   r e s i n  

was  u s e d .   For  e x a m p l e ,   t he   m i x t u r e   of  VYLON  #20  (60  p a r t s  

by  w e i g h t )   and  VYLON  #30  (40  p a r t s   by  w e i g h t )   e a c h  

m a n u f a c t u r e d   by  TOYOBO  CO.,  LTD.  was  d i s s o l v e d   so  as  t o  

have  s o l i d   c o n t e n t   of  30  w e i g h t   %  by  m e t h y l   e t h y l  k e t o n e .  

Th i s   s o l u t i o n   was  c o a t e d   on  the   f i l m   b a s e   m a t e r i a l   16a  s o  

as  to  form  the   c o v e r   f i l m   l a y e r   16b.  In  t h i s   c a s e ,   t h e  

c o a t i n g   amount   was  2 0 g / m 2 .  

In  t h e   s e c o n d   e x a m p l e ,   as  the   r e s i n   f o r   use  i n  

s m o o t h i n g   t r e a t m e n t ,   a  m i x t u r e   of  100  p a r t s   by  w e i g h t   o f  

s i l i c o n e   r u b b e r ,   10  p a r t s   by  w e i g h t   of  c a t a l y z e r   and  30 

p a r t s   by  w e i g h t   of  t o l u e n e   was  u s e d .   Th i s   m i x t u r e   w a s  

c o a t e d   on  t h e   c o n d e n s e r   p a p e r   (10g/m2)  and  t h e n   c u r e d   a t  

150°C  f o r   one  h o u r .   As  t h e   r e s i n   fo r   t he   c o v e r   f i l m   l a y e r ,  

such   one  t h a t   30  %  s o l u t i o n   of  VYLON  #20  m a n u f a c t u r e d   b y  

TOYOBO  CO.,  LTD.  in  m e t h y l   e t h y l   k e t o n e   was  c o a t e d   and  t h e n  

d r i e d .  

In  t he   t h i r d   p r a c t i c a l   e x a m p l e ,   as  t he   r e s i n   f o r  

use   in  s m o o t h i n g   t r e a t m e n t ,   p o l y e t h y l e n e   (SUMIKATHENE 

m a n u f a c t u r e d   by  SUMITOMO  CHEMICAL  CO.,  LTD.)  was  e m p l o y e d .  

Namely ,   t h i s   p o l y e t h y l e n e   was  p r e s s - m o l d e d   to  be  a  f i l m  

h a v i n g   a  t h i c k n e s s   of  10  µm  by  an  u n i a x i a l   i n j e c t i o n   m o l d i n g  

m a c h i n e   a t   s c r e w   t e m p e r a t u r e   r a n g i n g   from  200  to  220°C  a n d  

a  d i e   t e m p e r a t u r e   of  220"C.   The  r e s u l t a n t   p o l y e t h y l e n e  

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

p r e s s u r e   of  3kg /cm,   a t   t e m p e r a t u r e   of   140°C  and  a t   speed   o f  

3 m / m i n .  



The  cove r   f i l m   l a y e r   16b  was  formed  on  the   f i l m  

base   m a t e r i a l   16a  w i th   the  s u r f a c e   smoothed   s i m i l a r l y   to  t h e  

f i r s t   p r a c t i c a l   e x a m p l e .   In  the   t h i r d   p r a c t i c a l   e x a m p l e ,   i n  

p l a c e   of  the   SUMIKATHENE  L-402  m a n u f a c t u r e d   by  SUMITOMO 

CHEMICAL  CO.,  LTD.  HI-MILAN  #1855  m a n u f a c t u r e d   by  MITSUI 

POLYCHEMICALS  CO.,  LTD.  can  be  u s e d .  

In  t h i s   c a s e ,   s i n c e   no  o t h e r   ink  p o r t i o n   is  f o r m e d  

on  the  f i l m   base   m a t e r i a l   16a,  the   cove r   f i l m   l a y e r   16b  c a n  

'be  formed  as  a  l a y e r   of  d e s i r e d   t h i c k n e s s   and  s u f f i c i e n t l y  

u n i f o r m   and  smooth  s u r f a c e ,   w i t h o u t   c o n s i d e r i n g   how  to  avo id   t h e  

i n f l u e n c e   e x e r t e d   on  t h e s e   ink  p o r t i o n s .  

The  t h e r m a l   head  19  fo r   use  in  hot   p r e s s i n g   t h e  

cove r   f i l m   is  p r o v i d e d ,   as ,   f o r   e x a m p l e ,   shown  in  F i g s .   7 

and  8,  a t   i t s   t i p   end  w i t h   a  c o n t a c t   p o r t i o n   19a  of  a  t h i n  

p l a t e   shape   which  has  a  w i d t h   c o v e r i n g   the  f u l l   w i d t h   o f  

the   ink  p o r t i o n s   Y,  M,  C  and  B  of  the   ink  r i b b o n   3  and  c o m e s  

in  l i n e   c o n t a c t   w i t h   the   p l a t e n   2,  g e t t i n g   the  ink  r i b b o n   3 

and  the  c o v e r   f i l m   16  t h e r e b e t w e e n .   The  c o n t a c t   p o r t i o n   1 9 a  

is  p r o v i d e d   w i t h   a  r e s i s t i v e   m a t e r i a l   l a y e r   19b  d e p o s i t e d   on  

the   c o n t a c t   p o r t i o n   by,  fo r   e x a m p l e ,   vacuum  e v a p o r a t i o n ,  

p l a t i n g   and  the   l i k e   so  as  to  g e n e r a t e   h e a t   when  i t   i s  

s u p p l i e d   w i t h   a  c u r r e n t .   This   r e s i s t i v e   m a t e r i a l   l a y e r   19b  

may  c o n t i n u o u s l y   be  formed  w i th   a  w i d t h   c o r r e s p o n d i n g   t o  

t h a t   of  the   ink  p o r t i o n s   of  the   ink  r i b b o n   3  as  shown  i n  

F ig .   7  or  formed  i n t e r m i t t e n t l y   at  the   p o r t i o n   c o r r e s p o n d i n g  

to  each  head  e l e m e n t   4a  of  the   t h e r m a l   t r a n s f e r   head  4  s e e n  

in  F ig .   1  as  i l l u s t r a t e d   in  F ig .   8 .  



The  c o v e r   f i l m   l a y e r   1 6 b  o f   the  c o v e r   f i l m   16  i s  

t r a n s f e r r e d   and  p r e s s e d   on  the   p r i n t i n g   p a p e r   1  by  t h e  

t h e r m a l   head  19  as  m e n t i o n e d   b e f o r e .   In  t h i s   c a s e ,   when  

the   c o v e r   f i l m   l a y e r   16b  is   fo rmed  to  be  the   i n t e r m i t t e n t  

p a t t e r n   as  shown  in  F ig .   5,  a  mark  16c  is  d i s p o s e d   i n  

a s s o c i a t i o n   w i t h   each  i n t e r m i t t e n t   p a t t e r n   j u s t   l i k e   t h e  

d e t e c t i o n   mark  5  formed  on  the   ink  r i b b o n   3  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   F ig .   1  and  t h i s   mark  16c  is   d e t e c t e d   b y  

' d e t e c t i n g   means  no t   shown  so  as  to  d e t e r m i n e   the   r e l a t i v e  

p o s i t i o n   of  t he   c o v e r   f i l m   16b  to  the   p r i n t i n g   p a p e r   t h e r e b y  

e n a b l i n g   the   c o v e r   f i l m   l a y e r   16b  to  be  l a m i n a t e d   on  t h e  

p r i n t i n g   p a p e r   e x a c t l y   a t   the   p r i n t e d   p o r t i o n .  

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

i n v e n t i o n   the   t h e r m a l   head  f o r   use  in  p r i n t i n g   and  t h e  

t h e r m a l   head  fo r   use  in  ho t   p r e s s i n g   the   c o v e r   f i l m   a r e  

d i s p o s e d   a t   d i f f e r e n t   p o s i t i o n s   fo r   the   common  p l a t e n   a r o u n d  

which   the   p r i n t i n g   p a p e r   is   wound,  i t   is  p o s s i b l e   to  a v o i d  

the   a p p a r a t u s   from  b e i n g   made  l a r g e   in  s i z e   due  to  t h e  

p r o v i s i o n   of  p r e s s   r o l l s ,   the   h e a t   c a p a c i t y   from  b e i n g  

i n c r e a s e d   and  much  e n e r g y   from  b e i n g   consumed  t h e r e b y   and  s o  

on  as  d e s c r i b e d   in  the   b e g i n n i n g .  

F u r t h e r ,   s i n c e   the   c o v e r   f i l m   16  h a v i n g   the   c o v e r  

f i l m   l a y e r   16b  is   formed  i n d e p e n d e n t l y   of  the   ink  r i b b o n   3 ,  

the   c o n s t r a i n t   due  to  the   ink  p o r t i o n   as  m e n t i o n e d   in  t h e  

p r e a m b l e   can  be  a v o i d e d   and  the   c o v e r   f i l m   l a y e r   can  b e  

formed  so  as  to  have  the   d e s i r e d   t h i c k n e s s   and  c o a t i n g  

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



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

As  d e s c r i b e d   above ,   s i n c e   the  s u b l i m a t i o n -  

t r a n s f e r   and  the   h o t - p r e s s   of  the   cove r   f i l m   are   c a r r i e d   o u t  

fo r   the  common  p l a t e n ,   the   l a m i n a t o r   d r i v i n g   m e c h a n i s m  

becomes  u n n e c e s s a r y ,   making  the   a p p a r a t u s   s m a l l   in  s i z e   a n d  

s i m p l e   in  c o n s t r u c t i o n   and  r e d u c i n g   the  power  c o n s u m p t i o n  

r e m a r k a b l y .   F u r t h e r m o r e ,   s i n c e   the   cove r   f i l m   is  ho t   p r e s s e d  

by  the  t h e r m a l   head ,   the   h e a t   c a p a c i t y   becomes  ve ry   s m a l l ,  

'making  the  i n s t a n t a n e o u s   h e a t i n g   a n d / o r   c o o l i n g   p o s s i b l e .  

Thus,   in  a d d i t i o n   to  the  above  a d v a n t a g e   t h a t   the   a p p a r a t u s  

can  be  made  s m a l l   in  s i z e   and  the   man  power  can  be  s a v e d ,  

the  r e s p o n s i v i t y   t h e r e o f   can  be  made  h igh   and  the   h a n d l i n g  

t h e r e o f   becomes  e a s y .  

U n l i k e   the   p r i o r   a r t   p r i n t e r   u s i n g   the   h e a t i n g  

r o l l s   as  m e n t i o n e d   in  the   b e g i n n i n g ,   the   c o v e r   f i l m   can  b e  

p r e v e n t e d   from  b e i n g   wound  a round   the   r o l l s   and  a l s o   p r e v e n t e d  

from  b e i n g   d i r t i e d ,   the   l a r g e   p r e s s u r e   can  be  made  u n n e c e s -  

s a r y   and  the   b u b b l e   can  be  p r e v e n t e d   from  b e i n g   t a k e n   i n ,  

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

F i g s .   9  and  10  r e s p e c t i v e l y   i l l u s t r a t e   o t h e r  

e m b o d i m e n t s   of  the   p r e s e n t   i n v e n t i o n .   I n  F i g s .   9  and  1 0 ,  

l i k e   p a r t s   c o r r e s p o n d i n g   to  t h o s e   in  F ig .   1  a re   marked  w i t h  

the   same  r e f e r e n c e s   and  w i l l   not   be  d e s c r i b e d .   In  the  c a s e ,  

s i m i l a r l y   to  F ig .   3,  the   ink  r i b b o n   3  c o m p r i s e s   the   i n k  

p o r t i o n s ,   fo r   e x a m p l e ,   the   ink  p o r t i o n s   c o a t e d   w i t h   t h e  

s u b l i m a t i o n   dyes  of ,   fo r   e x a m p l e ,   the   y e l l o w   Y,  the   m a g e n t a  

M,  the   cyan  C  and  the  b l a c k   B  which   are   in  t u r n   a r r a n g e d   a n d  



t he   c o v e r   f i l m   13  made  of  t he   t r a n s p a r e n t   r e s i n o u s   l a y e r  

r e l e a s a b l e  f r o m   the   b a s e   m a t e r i a l   9  and  l o c a t e d   t h e r e a f t e r .  

Th is   ink  r i b b o n   3  is   t r a n s f e r r e d   from  a  s u p p l y   r o l l   24  t o  

a  t a k e - u p   r o l l   25  and  in  the   m i d s t   of  i t s   movement ,   t h e  

r i b b o n  3   l i e s  a l o n g   the   p l a t e n   2  a r o u n d   which   the   p r i n t i n g  

p a p e r   1  i s   wound,  or  comes  in  c o n t a c t   w i t h   the   p r i n t i n g  

p a p e r   1  s e t  o n  t h e   p l a t e n   2.  Then,   in  the   c o n t a c t   p o r t i o n ,  

t h e  t h e r m a l   t r a n s f e r   head  4  h a v i n g   a  number  of  head  e l e m e n t s  

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

c o m e s  i n   c l o s e   c o n t a c t   w i t h   the   ink  r i b b o n   3  from  i t s   b a c k  

s u r f a c e   so  as  to  s e q u e n t i a l l y   t r a n s f e r   the   s u b l i m a t i o n   d y e s  

o f  r e s p e c t i v e   c o l o r s   on  the   p r i n t i n g   p a p e r ,   t h e r e b y   o b t a i n i n g  

the   c o l o r   p i c t u r e   image .   He re ,   the   t h e r m a l   t r a n s f e r   head  4 ,  

t he   i n k   r i b b o n   3,  t he   p l a t e n   2  and  so  on  can  be  c o n s t r u c t e d  

s i m i l a r l y   to  t h o s e   in  F i g .   1 .  

As  to   t he   h o t - p r e s s i n g   of  the   c o v e r   f i l m   13,  f o r  

t he   p r i n t i n g   p a p e r   1  on  the   p l a t e n   2  to  which   the   s u b l i m a t i o n  

dyes   a r e   s e q u e n t i a l l y   t r a n s f e r r e d ,   the   c o v e r   f i l m   13  i s   moved  

in  c o n t a c t   t h e r e w i t h   and  the   c o v e r   f i l m   13  i s   hot   p r e s s e d  

on  the   p r i n t i n g   p a p e r   1  s e t   on  the   p l a t e n   2  from  the   b a c k  

s u r f a c e   of  t he   c o v e r   f i l m   13  by  u s i n g   the   t h e r m a l   head  19 

f o r   use   in  ho t   p r e s s i n g   the   c o v e r   f i l m   h a v i n g   the   s i n g l e  

h e a t   g e n e r a t i n g   p o r t i o n   h a v i n g   the   w i d t h   ove r   i t s   f u l l   w i d t h  

as  shown  in  F i g .   7.  R e f e r e n c e   n u m e r a l s   27  and  28  d e s i g n a t e  

g u i d e   members  fo r   t he   ink  r i b b o n   3 .  

O t h e r   p o r t i o n s   a re   c o n s t r u c t e d   s i m i l a r l y   as  in  t h e  

p r i o r   a r t   p r i n t e r .  



The  o p e r a t i o n   of  t he   p r i n t e r   seen   in  F ig .   9  w i l l  

be  d e s c r i b e d   in  c o n c r e t e .   A f t e r   the   f r o n t   and  back  s u r f a c e s  

of  a  p o l y e t h y l e n e   t e l e p h t h a l a t e   f i l m   was  s u b j e c t e d   to  a  

t r e a t m e n t   fo r   g i v i n g   a  h e a t - r e s i s t i n g   p r o p e r t y   by  a p p l y i n g  

l i q u i d   c o n t a i n i n g   s i l i c o n e   d e n a t u r e d   epoxy  r e s i n   a n d  

h a r d e n e r ,   t h e r e o n   formed  a re   a  t h e r m a l   s u b l i m a t i o n   ink  a n d  

a  c o v e r   f i l m   made  of  m e t h y l m e t h a c r y l a t e   p o l y m e r   to  t h e r e b y  

form  the  r i b b o n   3  shown  in  F ig .   3.  The  ink  r i b b o n   w a s  

' h e a t e d   from  the   back  s u r f a c e   t h e r e o f   by  the   t h e r m a l   head  4 

h a v i n g   a  number  of  head  e l e m e n t s   fo r   use  in  p i c t u r e  i m a g e  

in  a c c o r d a n c e   w i t h   the   v i d e o   s i g n a l   so  as  to  s u b l i m a t e   t h e  

s u b l i m a t i o n   dyes   on  the   s u r f a c e   of  the   p r i n t i n g   p a p e r   1 

which   was  s e t   on  the   p l a t e n   2,  t h u s   the  p i c t u r e   image  b e i n g  

fo rmed .   The  s u b l i m a t i o n   dyes   may  be  y e l l o w ,   m a g e n t a ,   c y a n  

and  n e c e s s a r y   b l a c k   and  used   in  t u r n   r e p e a t e d l y .   Then,  t h e  

t h e r m a l   head  19  comes  in  c o n t a c t   w i t h   the   c o v e r   f i l m   13 

formed  on  the   r i b b o n   3  from  the   back  s u r f a c e   t h e r e o f   and  i s  

h e a t e d   so  as  to  ho t   m e l t   and  t r a n s f e r   the   c o v e r   f i l m   1 3 .  

In  t h i s   c a s e ,   t he   p o s i t i o n   of  the   c o v e r   f i l m   13  u p o n  

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

p i c t u r e   image  was  a u t o m a t i c a l l y   d e t e r m i n e d .   As  a  r e s u l t ,  

t he   c o v e r   f i l m   13  was  a u t o m a t i c a l l y   r e l e a s e d   from  the  r i b b o n  

base   m a t e r i a l   and  a  p r i n t   was  f i n i s h e d   good  to  have  a  v e r y  

smooth  s u r f a c e .  

The  embod imen t   shown  in  F ig .   10  w i l l   be  d e s c r i b e d .  

In  t h i s   e m b o d i m e n t ,   t h e r e   is   used   an  i n t e g r a l   t ype   head  29 

in  which   the   t h e r m a l   head  4  fo r   p i c t u r e   image  and  the   t h e r m a l  



head  19  h a v i n g   the   s i n g l e   h e a t   g e n e r a t i n g   e l e m e n t   fo r   t h e  

c o v e r   f i l m   a re   d i s p o s e d   in  p a r a l l e l   to  each  o t h e r   on  t h e  

s u r f a c e   of  a  c e r a m i c   p l a t e .   The  p i c t u r e   image  t h e r m a l   h e a d  

4  of  the   head  is   i n c l i n e d   f i r s t   to  the  s u r f a c e   of  the   p r i n t -  

ing  p a p e r   1  s e t   on  the   p l a t e n   2  and  is   h e a t e d   to  h e a t   t h e  

ink  r i b b o n   from  the   back  s u r f a c e   s i d e   of  the   p o r t i o n   p r i n t e d  

w i t h   the   s u b l i m a t i o n   ink  so  as  to  s u b l i m a t e   the   s u b l i m a t i o n  

dye  in  a c c o r d a n c e   w i t h   the   p i c t u r e   image  i n f o r m a t i o n ,   t h e r e b y  

' f o r m i n g   the   p i c t u r e   image .   Then,   the   head  is   r e v e r s e l y  

i n c l i n e d   a  l i t t l e   at   the   s i d e   of  the   t h e r m a l   head  19  h a v i n g  

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

back  s u r f a c e   of  the   r i b b o n   s u f f i c i e n t l y   and  to  h e a t   t h e  

c o v e r   f i l m   13  on  the   back  s u r f a c e   of  the   r i b b o n   so  as  t o  

m e l t   bond  and  t r a n s f e r   the   c o v e r   f i l m   13  on  the   p r i n t i n g  

p a p e r .   The  o t h e r s   a re   formed  s i m i l a r   to  t h o s e   of  F ig .   1 .  

I t   w i l l   e a s i l y   be  u n d e r s t o o d   t h a t   the   e m b o d i m e n t s  

in  F i g s .   9  and  10  can  a c h i e v e   the   same  a c t i o n   and  e f f e c t   a s  

t h o s e   of  the   embod imen t   in  F i g .   4 .  

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

i n v e n t i o n ,   the   p i c t u r e   i s   p r i n t e d   by  the   m u l t i - e l e m e n t  

t h e r m a l   head  which   is   h e a t e d   in  a c c o r d a n c e   w i t h   the   p i c t u r e  

image  i n f o r m a t i o n   under   the   c o n d i t i o n   t h a t   the   s u b l i m a t i o n  

dye  p o r t i o n   of  the   r i b b o n ,   is   made  in  c l o s e   c o n t a c t   w i t h   t h e  

p r i n t i n g   p a p e r   s e t   on  the   p l a t e n   to  t r a n s f e r   the   s u b l i m a t i o n  

dye  on  the   p r i n t i n g   p a p e r   t h e r e b y   p r i n t i n g   the   p i c t u r e   i m a g e  

by  the   t h e r m a l   head  h a v i n g   the   s i n g l e   h e a t   g e n e r a t i n g   e l e m e n t  

over   i t s   f u l l   w i d t h   fo r   hot   p r e s s i n g   the  c o v e r   f i l m   on  t h e  



p r i n t i n g   p a p e r   unde r   the   c o n d i t i o n   t h a t   the   p r i n t i n g   p a p e r  

and  the   c o v e r   f i l m   are   made  in  c l o s e   c o n t a c t   w i t h   each  o t h e r  

on  the   p l a t e n   and  the  ink  r i b b o n   c o a t e d   w i t h   the  s u b l i m a t i o n  

dye  p o r t i o n s   and  by  u s i n g   the   cove r   f i l m   in  the   p r e d e t e r m i n e d  

a l i g n m e n t .   Thus,   the   l a m i n a t i o n   of  the   c o v e r   f i l m   can  b e  

c a r r i e d   out   s t a b l y   and  p o s i t i v e l y   and  the  o v e r a l l   a r r a n g e m e n t  

of  the  a p p a r a t u s   can  be  made  s m a l l e r   in  s i z e   and  more  s i m p l e  

in  c o n s t r u c t i o n .  



1.  A  p r i n t e r   c h a r a c t e r i z e d   by  a  p l a t e n   fo r   h o l d i n g  

t h e r e a r o u n d   a  p r i n t i n g   p a p e r ,   a  t h e r m a l   p r i n t   head  h a v i n g  

a  number  of  h e a t   g e n e r a t i n g   e l e m e n t s   fo r   h e a t i n g   a  s u b l i -  

m a t i o n   dye  p o r t i o n   of  an  ink  r i b b o n   in  a c c o r d a n c e   w i t h   a  

p i c t u r e   image  i n f o r m a t i o n   unde r   the   c o n d i t i o n   t h a t   s a i d  

ink  r i b b o n   c o n t a i n i n g   the   s u b l i m a t i o n   dye  is   made  in  c l o s e  

' c o n t a c t   w i t h   s a i d   p r i n t i n g   p a p e r   s e t   on  s a i d   p l a t e n   and  f o r  

t r a n s f e r r i n g   s a i d   s u b l i m a t i o n   dye  of  s a i d   ink  r i b b o n   on  s a i d  

p r i n t i n g   p a p e r ,   and  a  t h e r m a l   head  h a v i n g   a  s i n g l e   h e a t  

g e n e r a t i n g   e l e m e n t   over   i t s   f u l l   w i d t h   and  fo r   ho t   p r e s s i n g  

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

t h a t   s a i d   c o v e r   f i l m   is   made  in  c l o s e   c o n t a c t   w i t h   s a i d  

p r i n t i n g   p a p e r   p r i n t e d   and  s e t   on  s a i d   p l a t e n .  

2.  A  p r i n t e r   c h a r a c t e r i z e d   by  a  p l a t e n   fo r   h o l d i n g  

t h e r e a r o u n d   a  p r i n t i n g   p a p e r ,   an  ink  r i b b o n   h a v i n g   f o r m e d  

t h e r e o n   a  s u b l i m a t i o n   dye  p o r t i o n   and  a  c o v e r   f i l m   in  a  

p r e d e t e r m i n e d   a l i g n m e n t ,   a  m u l t i - e l e m e n t   t h e r m a l   p r i n t   h e a d  

fo r   h e a t i n g   s a i d   s u b l i m a t i o n   dye  p o r t i o n   of  s a i d   ink  r i b b o n  

in  a c c o r d a n c e   w i th   a  p i c t u r e   image  i n f o r m a t i o n   unde r   t h e  

c o n d i t i o n   t h a t   s a i d   p r i n t i n g   p a p e r   on  s a i d   p l a t e n   is   made  

in  c o n t a c t   w i t h   s a i d   s u b l i m a t i o n   dye  p o r t i o n s   of  s a i d   i n k  

r i b b o n   and  fo r   t r a n s f e r r i n g   s a i d   s u b l i m a t i o n   dye  on  s a i d  

p r i n t i n g   p a p e r   so  as  to  p r i n t   a  p i c t u r e   image  t h e r e o n ,   a n d  

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



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

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

p a p e r   p r i n t e d   i s   made  in  c l o s e   c o n t a c t   w i t h   s a i d   c o v e r   f i l m .  

3.  A  p r i n t e r   c h a r a c t e r i z e d   by  a  p l a t e n   f o r   h o l d i n g  

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

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

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

' h e a t i n g   s a i d   ink  r i b b o n   in  a c c o r d a n c e   w i t h   a  p i c t u r e   i m a g e  

i n f o r m a t i o n   u n d e r   the   c o n d i t i o n   t h a t   s a i d   ink  r i b b o n   is   made  

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

and  f o r   t r a n s f e r r i n g   s a i d   s u b l i m a t i o n   dye  of  s a i d   ink  r i b b o n  

on  s a i d   p r i n t i n g   p a p e r ,   and  a  t h e r m a l   head  f o r   ho t   p r e s s i n g  

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

on  s a i d   p l a t e n .  

4.  A  p r i n t e r   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d   i n  

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

s a i d   p r i n t i n g   p a p e r   i s   fo rmed  of  a  s i n g l e   h e a t   g e n e r a t i n g  

e l e m e n t .  
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