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©  Thermal  printing  apparatus. 
  A  thermal  printing  apparatus  is  provided  with  a  thermal 
printing  section  (22)  for  selectively  heating  a  heatsensitive 
color  developing  printing  medium  coated  with  diazonium 
compound  to  form  an  image  thereon,  and  a  photo-fixing 
section  (24)  for  illuminating  the  printing  medium  thermally 
printed  with  light  to  fix  the  image  formed.  In  the  photo-fixing 
section  (24),  the  printing  medium  is  illuminated  with  normal 
light,  for  example,  light  from  a  fluorescent  lamp,  and  an 
amount  of  normal  light  is  always  detected.  When  the  light 
amount  is  insufficient,  the  light  amount  is  compensated  for 
by  lighting  an  auxilliary  fluorescent  lamp  (120),  increasing 
the  lamp  current,  or  the  like 





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  t h e r m a l  

p r i n t i n g   a p p a r a t u s   f o r  m a k i n g   a  p r i n t   on  a  p r i n t i n g  

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

l o s e s   the  c o l o r   d e v e l o p i n g   f u n c t i o n   when  i t   is  e x p o s e d  

to  l i g h t .  

R e c e n t l y ,   the   t h e r m a l   p r i n t i n g   a p p a r a t u s e s   h a v e  

w i d e l y   been  used   f o r   p r i n t i n g   p a s s e n g e r   t i c k e t s   in  t h e  

f i e l d   of  t r a n s p o r t a t i o n   such  as  r a i l r o a d s   and  b u s e s ,  

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

i s s u e d   in  g o v e r n m e n t   o f f i c e s .   One  of  t he   r e a s o n s   f o r  

t h i s   is  i t   is  a l m o s t   i m p o s s i b l e   to  a l t e r   t he   c o n t e n t s  

of  the   p r i n t e d   m a t t e r   of  t h i s   t y p e .   The  p r i n t i n g  

medium  d e v e l o p s   c o l o r   when  i t   is  h e a t e d   to  f o r m  a n  

image  such   as  c h a r a c t e r s ,   g r a p h i c a l   c o n f i g u r a t i o n ,   e t c .  

The  p r i n t i n g   medium  is  u n a b l e   to  d e v e l o p   c o l o r   when  

e x p o s e d   to  l i g h t .   B e c a u s e   of  t h i s   n a t u r e ,   if  t h e  

p r i n t i n g   medium  is  e x p o s e d   to  l i g h t   a f t e r   an  i m a g e  

is   f o rmed   t h e r e o n ,   the   n o n - i m a g e - f o r m e d   p o r t i o n  

( n o n - c o l o r - d e v e l o p e d   p o r t i o n )   of  the   p r i n t i n g   m e d i u m  

n e v e r   p r o d u c e s   c o l o r ,   v i z .   the  fo rmed   image  is  f i x e d .  

In  the   c o n v e n t i o n a l   a p p a r a t u s ,   a  xenon   f l a s h   lamp  i s  

u sed   as  a  l i g h t   s o u r c e ,   and  in  the  f i x i n g   p r o c e s s   i t  

i n s t a n t a n e o u s l y   f i x e s   the  image  f o rmed   w i t h   the   f l a s h  

l i g h t .  

Use  of  the   xenon  f l a s h   lamp  makes   l a r g e   the  s i z e  

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



r e a s o n s .   A  l a r g e   c a p a c i t o r   c a p a b l e   of  s t o r i n g   l a r g e  

e n e r g y   mus t   be  u sed   f o r   d i s c h a r g i n g   the   f l a s h   l a m p ,  

l e a d i n g   to  i n c r e a s e   of  the   s i z e   of  the   a p p a r a t u s .  

S i n c e   the   c a p a c i t o r   is  c h a r g e d   up  to  a  h i g h   t e n s i o n  

v o l t a g e   800  V,  t h e r e   is  d a n g e r   of  e l e c t r i c   s h o c k   t o  

human  body .   I f   some  m e a s u r e   is  t a k e n   f o r   a v o i d i n g  

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

t h e   s i z e .   F u r t h e r ,   the   l i g h t   r a y s   e m i t t e d   f rom  t h e  

f l a s h   lamp  i n c l u d e   much  u l t r a v i o l e t   r a y s ,   such   r a y s  

m u s t   be  s h i e l d e d   f o r   the   s a f e t y   of  human.   T h i s   a l s o  

r e s u l t s   in  the   i n c r e a s e   of  the   s i z e .  

One  may  c o n s i d e r   t h a t   t he   s i z e   r e d u c t i o n   of  t h e  

l i g h t   s o u r c e   is  e f f e c t i v e   fo r   s o l v i n g   the   s i z e   i n c r e a s e  

p r o b l e m .   H o w e v e r ,   an  i n s u f f i c i e n t   i l l u m i n a t i o n   fo r   t h e  

f i x i n g   w h i c h   r e s u l t s   f rom  the   s i z e   r e d u c t i o n   of  t h e  

l i g h t   s o u r c e ,   is  a c c o m p a n i e d   by  p o o r   f i x i n g   p e r f o r m a n c e ,  

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

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

A c c o r d i n g l y ,   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n  

is  to  p r o v i d e   a  s m a l l - s i z e d   t h e r m a l   p r i n t i n g   a p p a r a t u s  

w i t h   a  good  s a f e t y   and  a  r e l i a b l e   f i x i n g   p e r f o r m a n c e .  

To  a c h i e v e   the   above   o b j e c t ,   t h e r e   is  p r o v i d e d  

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

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

med ium  w h i c h   d e v e l o p s   c o l o r   by  the   h e a t   a p p l i e d   a n d  

l o s e s   t he   c o l o r   d e v e l o p i n g   f u n c t i o n   when  i t   is  e x p o s e d  

to  n o r m a l   l i g h t ,   t h e r e b y   to  form  an  image  on  t h e  

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

t h e   p r i n t i n g   medium  b e a r i n g   the   image  f o r m e d   t h e r e o n  

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

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n -  

j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  shows  a  c r o s s   s e c t i o n   of  a  p r i n t i n g   m e d i u m  

u s e d   in  t he   p r e s e n t   i n v e n t i o n ;  

F i g .  2   shows  an  e x a m p l e   of  a  p r i n t e d   p a t t e r n   on  

t h e   p r i n t i n g   m e d i u m ;  



F i g s .   3A  and  3B  i l l u s t r a t e   p r i n t i n g   s t e p s   when  

the   p r i n t i n g   medium  is  p r i n t e d ;  

F i g .   4  is  a  s c h e m a t i c   i l l u s t r a t i o n   of  an  e m b o d i -  

ment   of  a  t h e r m a l   p r i n t i n g   a p p a r a t u 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 ;  

F i g .   5  i l l u s t r a t e s   the  d e t a i l s   of  a  h o p p e r   f o r  

s t o r i n g   a  b a t c h   of  p r i n t i n g   mediums   and  i t s   v i c i n i t y ;  

F i g s .   6A  and  6B  are   p l a n   v i ews   i l l u s t r a t i n g  

a r r a n g e m e n t s   of  f l u o r e s c e n t   lamps  used   in  a  f i x i n g  

s e c t i o n ;  

F i g .   7  i l l u s t r a t e s   a  g e o m e t r y   of  the   f l u o r e s c e n t  

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

F i g s .   8A  and  8B  are   c r o s s   s e c t i o n a l   v i e w s   of  t h e  

f l u o r e s c e n t   l a m p ;  

F i g .   8C  is  a  p e r s p e c t i v e   view  of  the   f i x i n g  

s e c t i o n ;  

F i g .   9  is  a  c i r c u i t   d i a g r a m   of  a  c i r c u i t   f o r  

i n c r e a s i n g   a  lamp  c u r r e n t   of  the   f l u o r e s c e n t   l a m p ;  

F i g .   10  is  a  p e r s p e c t i v e   view  of  a  t r a n s f e r  

m e c h a n i s m   of  the  f i x i n g   s e c t i o n ;  

F i g .   11  shows  a  f low  c h a r t   u s e f u l   in  e x p l a i n i n g  

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

F i g .   12  i l l u s t r a t e s   an  e x a m p l e   of  a  p r i n t e d  

p a t t e r n   used  in  a  t i c k e t   d i s c a r d i n g   p r o c e s s i n g   in  t h e  

o p e r a t i o n s   of  the   e m b o d i m e n t ;  

F i g s .   13  and  14  i l l u s t r a t e   c r o s s   s e c t i o n a l   v i e w s  

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

used   in  a  s e c o n d   e m b o d i m e n t   of  the  i n v e n t i o n ;  

F i g .   15  is  a  c i r c u i t   d i a g r a m . o f   a  c i r c u i t   f o r  

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

F i g s .   16A  to  16C  show  a  t i m i n g   c h a r t   u s e f u l   i n  

e x p l a i n i n g   an  o p e r a t i o n   of  the   c i r c u i t   of  F i g .   15;  a n d  

F i g s .   17  and  18  i l l u s t r a t e   v i ews   o f  a   t r a n s f e r  

m e c h a n i s m   in  a  f i x i n g   s e c t i o n   used   in  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 .  

A  p r e f e r r e d   e m b o d i m e n t   of  a  t h e r m a l   p r i n t i n g  

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



d e s c r i b e d   r e f e r r i n g   to  a c c o m p a n y i n g   d r a w i n g s .   I n  

the   d e s c r i p t i o n   to  f o l l o w ,   a  p r i n t i n g   medium  is  a  

c o m m u t a t i o n   t i c k e t   w i d e l y   used   in  r a i l r o a d s   or  b u s e s ,  

f o r   e x a m p l e .   A  c r o s s   s e c t i o n   of  t he   p r i n t i n g   m e d i u m  

is  i l l u s t r a t e d   in  F i g .   1.  Some  of  t he   c o m m u t a t i o n  

t i c k e t s   a r e   s e a l e d   w i t h   a  t r a n s p a r e n t   f i l m   by  a  

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

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

has   a  t h r e e - l a y e r   s t r u c t u r e   t h a t   a  h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12  and  a  m a g n e t i c   r e c o r d i n g   l a y e r  

14  a re   l a y e r e d   on  bo th   s i d e s   of  a  b a s e   10,  such  a s  

a  s h e e t   or  p l a s t i c   p l a t e .   The  h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12  g i v e s   r i s e   to  c o l o r   when  i t   i s  

h e a t e d   and  f o r m s   an  image  t h e r e o n . .   The  h e a t s e n s i t i v e  

c o l o r   d e v e l o p i n g   l a y e r   12  l o s e s   t he   c o l o r   d e v e l o p i n g  

f u n c t i o n   when  i t   is  e x p o s e d   to  l i g h t .   T h i s   i n d i c a t e s  

t h a t   the   image   f o r m e d   on  the   h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12  is  f i x e d   when  i t   is  e x p o s e d   t o  

l i g h t .   A  p h o t o s e n s i n g   c h a r a c t e r i s t i c   of  the   h e a t -  

s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  is  so  s e l e c t e d  

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

a  r a n g e   300  to  450  nm.  T h i s   is  b e c a u s e   t h a t   the   h e a t -  

s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  is  i n s e n s i t i v e   t o  

f l a s h   l i g h t , .   bu t   s e n s i t i v e   to  t he   l i g h t   wh ich   a p p e a r s  
c o n t i n u o u s   to  the   naked   e y e ,   f o r   e x a m p l e ,   the   l i g h t  

e m i t t e d   f rom  the   f l u o r e s c e n t   l a m p ,   and  i n s e n s i t i v e   t o  

t h e   l i g h t   e m i t t e d   f rom  o r d i n a r y   room  l a m p s .   The  l i g h t  

r a y s ,   w h i c h   a p p e a r s   c o n t i n u o u s   to  t he   naked   eye  w i l l  

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

qt  f rom  f l a s h   l i g h t .   A  g r o u n d   d e s i g n   may  be  t h i n l y  

p r i n t e d   on  t he   s u r f a c e   of  the   h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12.  As  shown,   a  t i c k e t   a v a i l a b l e  

s e c t i o n ,   a  v a l i d   p e r i o d ,   name,  a g e ,   e t c .   a re   p r i n t e d  

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

l a y e r   12.  The  m a g n e t i c   r e c o r d i n g   l a y e r   14,  a l t h o u g h  

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

is  p r o v i d e d   so  as  to  be  a p p l i c a b l e   f o r   an  a u t o m a t i c  



t i c k e t   g a t e ,   t o o .   The  m a g n e t i c   r e c o r d i n g   l a y e r   14  a l s o  

s t o r e s   the   i n f o r m a t i o n   as  t h o s e   p r i n t e d   on  the   h e a t -  

s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  in  a  coded   f o r m .  

The  h e a t s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  i s  

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

t y p e   c o m p r i s i n g   a  d i a z o n i u m   compound ,   a  c o u p l i n g   a g e n t ,  

a  base   y i e l d i n g   a g e n t   which   is  t r a n s f o r m e d   i n t o   b a s e s  

by  the   h e a t   a p p l i e d ,   and  a  s t a b i l i z e r   such  as  a n  

o r g a n i c   a c i d .   When  the   d i a z o   p h o t o s e n s i t i v e   l a y e r   i s  

used  as  a  p h o t o s e n s i t i v e   s h e e t ,   a  n o n - i m a g e   f o r m a t i o n  

p o r t i o n   of  the   p h o t o s e n s i t i v e   s h e e t   is  s e l e c t i v e l y  

e x p o s e d   to  l i g h t ,   so  t h a t   the   d i a z o n i u m   c o m p o u n d  

t h e r e o n   is  o p t i c a l l y   d e c o m p o s e d .   Then ,   the   e n t i r e  

p h o t o s e n s i t i v e   s h e e t   is  h e a t e d   at  t e m p e r a t u r e   100  

to  200°C.   The  ba se   y i e l d i n g   a g e n t   in  the   l a y e r   is  - 

p y r o l y z e d   i n t o   b a s e s ,   and  the  not  p y r o l y z e d   d i a z o n i u m  

compound  and  the   c o u p l i n g   a g e n t   in  an  image  f o r m a t i o n  

p o r t i o n   t h e r m o c h e m i c a l l y   r e a c t   w i th   each   o t h e r ,   y i e l d  

c o l o r   azo  d y e s .   In  t h i s   way,  the  image  is  f o r m e d .  

The  image  f o r m a t i o n   on  the   d i a z o   p h o t o s e n s i t i v e   l a y e r  

is  a l s o   p o s s i b l e   by  h e a t i n g .   In  the  image  f o r m a t i o n  

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

a c c o r d i n g   to  a  c o n f i g u r a t i o n   of  an  image  to  be  f o r m e d .  

T h r o u g h   t h i s   h e a t i n g   p r o c e s s ,   the   d i a z o n i u m   c o m p o u n d  

and  the  c o u p l i n g   a g e n t   in  the  h e a t e d   p o r t i o n   t h e r m o -  

c h e m i c a l l y   r e a c t   w i t h   each   o t h e r .   Then ,   the   d i a z o  

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

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

the   f l u o r e s c e n t   lamp.   Under  t h i s   i l l u m i n a t i o n ,   t h e  

u n r e a c t i v e   d i a z o n i u m   compounds   are  o p t i c a l l y   d e c o m p o s e d .  

A f t e r   the   d e c o m p o s i t i o n ,   no  c o l o r   is  d e v e l o p e d   even  i f  

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



A c t u a l   c o m p o n e n t s   of  the   h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12  w i l l   be  g i v e n   b e l o w   by  way  o f  

e x a m p l e .  

1 .5   wt.%  of  z i n c   c h l o r i d e   d o u b l e   s a l t   of  N,N 

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

d i s s o l v e d   i n t o   1 .5   wt.%  of  m e t h a n o l ,   and  is  f i l t e r e d  

to  r emove   mos t   of  the   z i n c   c h l o r i d e .   Then ,   i t   i s  

a d d e d   w i t h   1  wt.%  of  a c r y l i c   a c i d  -   m e t h a a c r y l i c   e s t e r  

c o p o l y m e r   r e s i n .   The  o b t a i n e d   c o a t i n g   a g e n t   is  a p p l i e d  

to  a  p a p e r   a n d  t h e   c o a t e d   p a p e r   is  d r i e d .   The  s u r f a c e  

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

d i a z o n i u m   c o m p o u n d   is  c o a t e d   and  d r i e d   w i t h   a n o t h e r  

c o a t i n g   a g e n t   in  w h i c h   2  wt.%  of  n a p h t h o l   AS-D  as  a  

c o u p l i n g   a g e n t ,   2  wt.%  of  u r e a   as  a  b a s e   y i e l d i n g  

a g e n t ,   and  3  wt.%  of  b u t y l   r u b b e r   and  1  wt.%  of  e s t e r  

gum  as  a  b i n d e r   a re   d i s p e r s e d   i n t o   b e n z i n e .  

T h i s   t h e r m o d e v e l o p i n g   d i a z o   p h o t o s e n s i t i v e   p a p e r  
is  h e a t e d ,   by  a  t h e r m a l   h e a d ,   f o r   e x a m p l e ,   t o  7 0   t o  

90°C  a c c o r d i n g   to  a  c o n f i g u r a t i o n   of  a  p i c t u r e   to  b e  

f o r m e d .   By  the   h e a t i n g ,   the   d i a z o n i u m   compound  a n d  

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

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



in  a  c o l o r a t i o n   c o n f i g u r e d   a c c o r d i n g   to  the   p i c t u r e .  

Then ,   t he   p h o t o s e n s i t i v e   p a p e r   is  i l l u m i n a t e d   w i t h  

l i g h t   f rom  the   f l u o r e s c e n t   l amp,   so  t h a t   the   d i a z o n i u m  

compound   is  o p t i c a l l y   d e c o m p o s e d .   T h e r e f o r e ,   even   i f  

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

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

the   p a p e r .  
In  a  s e c o n d   e x a m p l e   of  the   h e a t r e s i s t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12,  a  c o u p l i n g   a c c e l e r a t i n g   a g e n t   s u c h  

as  s t e r o a m i d e ,   an  a c c e l e r a t i n g   a g e n t   f o r   a c c e l e r a t i n g  

the   p y r o l y s i s   of  the   s t e r o a m i d e ,   such  as  s t e a r i c   a c i d  

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

s t o r a g e   such   as  a s c o r b i c   a c i d   a re   d i s p e r s e d   i n t o   a  

s o l v e n t   i n c l u d i n g   a  d i a z o   compound  s t a b i l i z e d   in  a  

d o u b l e   s a l t   w i t h   a  p o l y v a l e n t   m e t a l   s a l t   such   as  z i n c  

c h l o r i d e   and  a  c o u p l i n g   a g e n t   c o n t a i n i n g   p - n a p h t h o l  

and  i t s   d e r i v a t i v e .   With  t h i s ,   a  p a p e r   is  c o a t e d .  

A l so   in  t h i s   e x a m p l e ,   the   c o u p l i n g   is  c a r r i e d   o u t  

b e t w e e n   the   d i a z o   compound  and  the   c o u p l i n g   a g e n t ,  

when  the   c o a t e d   p a p e r   is  h e a t e d .   For  the   f i x i n g ,  

n o r m a l   l i g h t   is  used   as  in  the   p r e v i o u s   e x a m p l e .  

A  p r i n t i n g   p r o c e s s   when  a  p r i n t   is  c a r r i e d   o u t  

on  t he   p r i n t i n g   medium  w i l l   be  d e s c r i b e d   r e f e r r i n g   t o  

F i g s . . 3 A   to  3B.  As  shown  in  F i g .   3A,  the   h e a t s e n s i t i v e  

c o l o r   d e v e l o p i n g   l a y e r   12  is  s e l e c t i v e l y   h e a t e d   by  a  

dot   t y p e   t h e r m a l   head  or  a  t h e r m a l   s t amp  a c c o r d i n g   t o  

a  c o n f i g u r a t i o n   of  an  image  to  be  p r i n t e d .   In  t h e  

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

c o n d u c t i o n   or  r a d i a t i o n   h e a t .   The  h e a t e d   p o r t i o n s   o f  

the   h e a t s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  d e v e l o p  

c o l o r   as  i n d i c a t e d   by  b l a c k  p a i n t e d   p o r t i o n s .   In  t h e  

u n h e a t e d   p o r t i o n s ,   the  d i a z o n i u m   c o m p o u n d s   as  d e c o m p o s e d  

l i e   as  i n d i c a t e d   by  d o t t e d   p o r t i o n s .   As  shown  i n  

F i g .   3B,  t h e n ,   the   e n t i r e   s u r f a c e   of  the   h e a t s e n s i t i v e  

c o l o r . d e v e l o p i n g   l a y e r   12  is  i l l u m i n a t e d   w i t h   n o r m a l  

l i g h t   ( a r r o w s   as  i n d i c a t e d   by  b r o k e n   l i n e s ) .   With   t h e  

i l l u m i n a t i o n ,   the   d i a z o n i u m   compound  in  the   u n h e a t e d  



p o r t i o n   ( n o n - c o l o r   d e v e l o p e d   p o r t i o n )   is  o p t i c a l l y  

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

and  the   image  f o r m e d   by  the   h e a t i n g   is  f i x e d .   T h e  

w h i t e   p o r t i o n s   in  F i g .   3B  i n d i c a t e   t he   p o r t i o n   w h e r e  

the   d i a z o n i u m   compound   is  o p t i c a l l y   d e c o m p o s e d   t o  

d i s a p p e a r .  

A  s t r u c t u r a l   a r r a n g e m e n t   of  a  t h e r m a l   p r i n t i n g  

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

p r i n t i n g   medium  w i l l   be  d e s c r i b e d .   F i g .   4  i l l u s t r a t e  

in  c r o s s - s e c t i o n a l   form  an  o v e r a l l   s t r u c t u r e   of  t h e  

t h e r m a l   p r i n t i n g   a p p a r a t u s .   T h i s   a p p a r a t u s   g e n e r a l l y  

c o m p r i s e s   a  f e e d e r   s e c t i o n   20,  a  t h e r m a l   p r i n t i n g  

s e c t i o n   22,  a  p h o t o - f i x i n g   s e c t i o n   24,  a  m a g n e t i c  

r e c o r d i n g   s e c t i o n   26  and  a  d i s c h a r g e   s e c t i o n   28.  T h e  

f e e d e r   s e c t i o n   20  is  so  d e s i g n e d   t h a t   i t   a c c e p t s   b o t h  

the   p r i n t i n g   med iums   cu t   in  a  d e f i n i t e   form  l i k e   c a r d s  

and  a  c o n t i n u o u s   r o l l e d   p r i n t i n g   med ium.   A  b a t c h   o f  

c a r d   l i k e   p r i n t i n g   med iums   30  is  s t o r e d   in  a  h o p p e r  

32  and  is  t a k e n   ou t   s h e e t   by  s h e e t   f rom  the   l o w e r   p a r t  
of  t he   h o p p e r   32  by  a  c o m b i n a t i o n   of  a  p i c k e r   34  a n d  

a  r o l l e r   36,  w h i c h   a re   p r o v i d e d   b e l o w   the   h o p p e r   3 2 ,  

and  t r a n s p o r t e d   o u t s i d e   from  the   f e e d e r   s e c t i o n   20 

t h r o u g h   a  f i r s t   t a k e - o u t  p a t h   38.  A  r o l l e d   p r i n t i n g  

medium  40,  d i s p o s e d   u n d e r   the   h o p p e r   32,  is  cu t   to  a  

p r e d e t e r m i n e d   s i z e   and  is  t r a n s p o r t e d   o u t s i d e   t h r o u g h  

a  s e c o n d   t a k e - o u t   p a t h   44.  Each  of  t he   f i r s t   a n d  

s e c o n d   t a k e - o u t   p a t h s   38  and  44  i n c l u d e s   a  p a i r   o f  

e n d l e s s   b e l t s   e a c h   w i t h   a  wide  w i d t h   wh ich   e n d l e s s l y  

r o t a t e .   In  t r a n s f e r r i n g   the   p r i n t i n g   medium,   the  p a i r  

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

medium  t h e r e b e t w e e n .   I n p u t   s e n s o r s   46  and  48  f o r  

s e n s i n g   t he   p a s s a g e   of  the   p r i n t i n g   medium  are   p r o v i d e d  

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

38  and  44,  r e s p e c t i v e l y .   The  t h e r m a l   p r i n t i n g   i s  

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

i n p u t   s e n s o r s   46  and  48.  The  f e e d e r   s e c t i o n   20  i s  

h o u s e d   in  a  h o u s i n g   50  w i t h   a  l i g h t   s h i e l d i n g   a b i l i t y ,  



s i n c e   the   p r i n t i n g   med iums   30  and  40  can  no t   be  p r i n t e d  

i f   i t   is  e x p o s e d   to  l i g h t .  

Even  if  such  l i g h t   s h i e l d i n g   means   is  p r o v i d e d ,  

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

or  room  l i g h t   e n t e r s   the  i n s i d e   of  the   f e e d e r   s e c t i o n  

20  when  an  o p e r a t o r   e r r o n e o u s l y   o p e r a t e s .   In  such   a  

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

medium  of  a  b a t c h   of  p r i n t i n g   mediums   30  would   b e  

e x p o s e d   to  l i g h t   in  the  h o p p e r   32.  For  t h i s   r e a s o n ,  

in  p r a c t i c a l   u s e ,   the   u p p e r m o s t   p r i n t i n g   medium  i s  

no t   u sed   f o r   the   a c t u a l   c o m m u t a t i o n   t i c k e t .  

To  t h i s   end ,   an  empty   d e t e c t o r   52  is  p r o v i d e d   n e a r  

l o w e r   p a r t   of  the   h o p p e r   32.  The  empty  d e t e c t o r   5 2 ,  

p r o v i d e d   in  a  h o l d e r   54,  c o m p r i s e s   a  s p r i n g   56,  a  r o d  

58,  and  a  m i c r o s w i t c h   60.  The  s p r i n g   56  p r e s s e s   t h e  

rod  58  t o w a r d   the   h o p p e r   32.  N o r m a l l y ,   h o w e v e r ,   t h e  

p r e s s i n g   a g a i n s t   the   rod  58  is  c o n s t r a i n e d   by  t h e  

p r i n t i n g   mediums   30  s t a c k e d   in  the   h o p p e r   32.  N o r m a l l y ,  

t he   m i c r o s w i t c h   60  is  in  c o n t a c t   w i t h   the   end  of  t h e  

rod  58.  When  the  l a s t   p r i n t i n g  m e d i u m   is  t a k e n   o u t  

f rom  the   h o p p e r   32,  the   rod  58  is  d e t a c h e d   f rom  t h e  

m i c r o s w i t c h   60.  At  the  t ime   of  the  empty   d e t e c t i o n ,  

the   p r i n t i n g   medium  t a k e n   ou t   from  the  h o p p e r   32  i s  

no t   u sed   f o r   the   r e g u l a r   p r i n t i n g   bu t   f o r   p r i n t i n g  

s t a t i s t i c a l   c h a r a c t e r s ,   as  w i l l   be  d e s c r i b e d   l a t e r .  

A  r e m a i n d e r   d e t e c t o r   62  fo r   d e t e c t i n g   the   r e m a i n d e r  

of  the   p r i n t i n g   medium  in  the  h o p p e r   32  is  l o c a t e d   a t  

t he   m i d d l e   h e i g h t   of  the  h o p p e r   3 2 .  

A c t u a l l y ,   i t   is  s u f f i c i e n t   t h a t   e i t h e r   of  t h e  

r o l l e d   and  ca rd   l i k e   p r i n t i n g   mediums  is  p r o v i d e d   i n  

the   f e e d e r   s e c t i o n   2 0 .  

The  f i r s t   and  s e c o n d   t a k e - o u t   p a t h s   38  and  44 

mee t   each   o t h e r   in  the  v i c i n i t y   of  an  o u t l e t   h o l e   o f  

the   f e e d e r   s e c t i o n   20.  The  t h e r m a l   p r i n t i n g   s e c t i o n  

22  c o m p r i s e s   a  t h e r m a l   head  64  and  a  p l a t e n   r o l l e r  

66,  which   are  o p p o s i t e l y   d i s p o s e d   w i th   r e s p e c t   to  t h e  

t r a n s f e r   p a t h   of  the   p r i n t i n g   medium.   The  t h e r m a l  



h e a d   64  a l s o   s h i e l d s   t he   p r i n t i n g   med ium  f rom  l i g h t .  

The  p r i n t i n g   med ium,   of  c o u r s e ,   is  t r a n s p o r t e d   w i t h  

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

t h e r m a l   head   64,  i . e .   u p w a r d   as  v i e w e d   in  the   d r a w i n g .  

The  t h e r m a l   head   64  w i t h   the   p r i n t i n g   s u r f a c e  

f a c i n g   the   p l a t e n   r o l l e r   66  is  p u s h e d   t o w a r d   the   p l a t e n  

r o l l e r   66,  by  an  a p p r o p r i a t e   r e s i l i e n t   member .   T h e  

p l a t e n   r o l l e r   66  t r a n s p o r t s   the   p r i n t i n g   medium  at   a  

g i v e n   s p e e d   p r e s s i n g   t he   p r i n t i n g   medium  a g a i n s t   t h e  

p r i n t i n g   s u r f a c e   of  the   t h e r m a l   head   64.  The  t h e r m a l  

head   64  s e l e c t i v e l y   h e a t s   the   h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12  to  d e v e l o p e   c o l o r ,   as  shown  i n  

F i g .   3A.  

The  p r i n t i n g   medium  c o l o r   d e v e l o p e d   by  the   t h e r m a l  

p r i n t i n g   s e c t i o n   22  is  t r a n s f e r r e d   to  t he   p h o t o - f i x i n g  

s e c t i o n   24  h a v i n g   f l u o r e s c e n t   l amps   68A,  68B,  68C,  68D,  

68E,  68F  as  a  l i g h t   s o u r c e .   The  p h o t o - f i x i n g   s e c t i o n  

24  is  p r o v i d e d   n e a r   t he   t h e r m a l   p r i n t i n g   s e c t i o n   2 2 .  

T h i s   l e a d s   to  a  s i z e   r e d u c t i o n   of  t he   a p p a r a t u s   a n d  

r e d u c e s   a  t ime   p e r i o d   from  the   end  of  p r i n t i n g   to  t h e  

end  of  f i x i n g .   F u r t h e r ,   s i n c e   the   n o r m a l   l i g h t   s o u r c e ,  

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

i n c r e a s e   of  the   s i z e   of  the   a p p a r a t u s   is  p r e v e n t e d .  

F u r t h e r ,   t he   o p e r a t i o n   of  the   a p p a r a t u s   is  s a f e t y  s i n c e  

t h e r e   a re   no  a p p l i c a t i o n   of  a  h i g h   t e n s i o n   and  a  l a r g e  

d o s a g e   of  u l t r a v i o l e t   r a y s .   The  f l u o r e s c e n t   lamps  68A 

to  68F  a re   s p e c i a l l y   d e s i g n e d   so  t h a t   an  i n t e n s i t y   o f  

t he   l i g h t   e m i t t e d   is  h i g h   in  t he   r e g i o n   of  the   w a v e -  

l e n g t h   f rom  300  to  450  nm  so  as  to  s a t i s f y   the   f i x i n g  .  

s e n s i t i v i t y   c h a r a c t e r i s t i c   of  the   h e a t s e n s i t i v e   c o l o r  

d e v e l o p i n g   l a y e r   12.  T h e s e   s i x   f l u o r e s c e n t   lamps  68A 

to  68F  a re   a r r a n g e d   o r t h o g o n a l   to  t he   t r a n s f e r   d i r e c -  

t i o n   of  the   p r i n t i n g   medium  30,  as  i l l u s t r a t e d   in  a  

p l a n   v iew  of  F i g .   6A.  S i n c e   one  f l u o r e s c e n t   lamp  i s  

much  s m a l l e r   t h a n   the   p r i n t i n g   medium  30,  a  p l u r a l i t y  
of  f l u o r e s c e n t   lamps   mus t   be  a r r a n g e d   in  o r d e r   t o  

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



f l u o r e s c e n t   l amps   are   a r r a n g e d   a l o n g   the  t r a n s f e r  

d i r e c t i o n   of  t he   p r i n t i n g   med ium,   as  shown  in  F i g .   6B,  

the   p o r t i o n s   of  the   p r i n t i n g   medium  c o r r e s p o n d i n g  

to  the   s p a c e s   each   a d j a c e n t   f l u o r e s c e n t   lamps  a r e  

i n s u f f i c i e n t l y   i l l u m i n a t e d .   F u r t h e r ,   s i n c e   the   e n d  

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

p o r t i o n s   not   c o n t r i b u t i n g   to  t he   l i g h t   i l l u m i n a t i o n ,  

a re   p r e s e n t   on  the   t r a n s f e r   p a t h .   T h e r e f o r e ,   t h e  

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

to  the   n o n - i l l u m i n a t i o n   p a r t s .   The  g r o u p   of  t h e  

f l u o r e s c e n t   l amps   are  not   n e c e s s a r y   o r t h o g o n a l   to  t h e  

t r a n s f e r   p a t h ,   bu t   a  s l i g h t   amoun t   of  i n c l i n a t i o n   o f  

the   l amps   to  the   t r a n s f e r   p a t h   is  a l l o w e d .  

To  e f f e c t   the   f i x i n g   q u i c k l y   and  p e r f e c t l y ,   i t   i s  

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

l amps   68A  to  68F  is  l a r g e r   t h a n   the   a r e a   of  the   p r i n t i n g  
medium.   In  the   p r e s e n t   e m b o d i m e n t ,   a  l e n g t h   11  ( F i g .   4)  . 

of  the   lamps   68A  to  68F  a l o n g   the   t r a n s f e r   p a t h   i s  

l o n g e r   t h a n   the   l e n g t h   12  ( F i g .   7)  a l o n g   the  t r a n s f e r  

p a t h   of  the   p r i n t i n g   medium  30  (11  >  1 2 ) .   An  e f f e c t i v e  

f l u o r e s c e n t   l e n g t h   13  of  one  f l u o r e s c e n t   lamp  68 

( l e n g t h   of  the   f l u o r e s c e n t   lamp  e x c e p t   the   l e n g t h   o f  

the   b l a c k e n e d   p a r t s   BE  of  the  f l u o r e s c e n t   lamp  w h e n  

i t   is  l i t   f o r   a  long  t i m e ) ,   is  a l s o . l o n g e r   t han   t h e  

w i d t h   14  of  the   p r i n t i n g   medium  30  (13  >  14 ) .   T h e  

e f f e c t i v e   f l u o r e s c e n t   l e n g t h s   13  of  the   f l u o r e s c e n t  

l amps   s l i g h t l y   v a r y .   H o w e v e r ,   t h i s   l e n g t h   v a r i a t i o n  

is  n e g l i g i b l e   if  1 5  -   1 4  2   10  mm  (15  is  t h e  f i l a m e n t  

l e n g t h ) ,   i t   is  e m p i r i c a l l y   showed  t h a t   a  s a t i s f a c t o r y  

f i x i n g   is  e n s u r e d .  

To  s h o r t e n   the  f i x i n g   t ime   by  the   f l u o r e s c e n t  

lamps  68,  i t   is  n e c e s s a r y   to  c o l l e c t   l i g h t   r a y s   e m i t t e d  

from  the  f l u o r e s c e n t   lamps  68  on  the   s u r f a c e   of  t h e  

p r i n t i n g   medium  30.  To  t h i s   end ,   i t   is  d e s i r a b l e   t o  

employ   the  f l u o r e s c e n t   lamp  of  the   a p e r t u r e   t y p e ,   a s  

shown  in  F i g .   8A.  Th i s   f l u o r e s c e n t   lamp,   e x c e p t   a  

n e c e s s a r y   p r o j e c t i o n   window  78  ( a n g l e   a),   is  c o a t e d  



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

r e f l e c t i n g   f l u o r e s c e n t   m a t e r i a l   80.  The  p r e f e r a b l e  

a n g l e   a  is  70  to  120°  in  o r d e r   to  e n s u r e   an  e f f i c i e n t  

p r o j e c t i o n   of  f l u o r e s c e n t   l i g h t .   In  use   of  the  a p e r t u r e  

t y p e   f l u o r e s c e n t   l amps   68,  the   p r o j e c t i o n   windows   78  o f  

t he   f l u o r e s c e n t   l amps   68  mus t   be  a l i g n e d   in  the  s a m e  

d i r e c t i o n .   For   t h i s   r e a s o n ,   i t   is  p r e f e r a b l e   to  u s e  

t he   f l u o r e s c e n t   l amps   68  w i t h   a  f i x e d   r e l a t i v e   a n g l e  

of  cap  t e r m i n a l   p i n s   82  to  a  c e n t e r   of  the   p r o j e c t i o n  

window  78,  as  shown  in  F i g .   8B,  and  f u r t h e r   to  u s e  

c o n n e c t o r s   86  w i t h   l i n e d   h o l e s   84  f o r   h o l d i n g   the  c a p  
t e r m i n a l   p i n s   82.  To  f u r t h e r   i m p r o v e   the   p r o j e c t i o n  

e f f i c i e n c y   of  t he   f l u o r e s c e n t   l a m p s ' 6 8 ,   i t   is  p r e f e r a b l e  

to  p r o v i d e   a  r e f l e c t i n g   m i r r o r   88  a b o v e   the  f l u o r e s c e n t  

l amps   ( F i g .  4 ) .  

S o i l s   on  the   f l u o r e s c e n t   lamp  and  a g i n g   of  t h e  

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

e m i s s i o n ,   p o s s i b l y   p r o v i d i n g   a  c a u s e   of  poor   f i x i n g .  

As  shown  in  F i g .   4,  the   r e f l e c t i n g   m i r r o r   88  i s  

p r e f e r a b l y   p r o v i d e d   w i t h   p h o t o s e n s o r s   90A,  90B,  9 0 C ,  

90D,  90E,  90F  c o r r e s p o n d i n g   to  t he   f l u o r e s c e n t   l a m p s  

68A  to  68F,  in  o r d e r   to  c o m p e n s a t e   f o r   the   d e c r e a s e  

of  e m i t t i n g   l i g h t   a m o u n t .   The  p h o t o s e n s o r   90  and  t h e  

f l u o r e s c e n t   l a m p  6 8   a re   i n t e r c o n n e c t e d ,   as  shown  i n  

F i g .   9.  The  o u t p u t   s i g n a l   f rom  the   p h o t o s e n s o r   90 

is   a p p l i e d   t h r o u g h   an  a m p l i f i e r   92  to  a  c o m p a r a t o r   94 

w h e r e   i t   is  c o m p a r e d   w i t h   a  r e f e r e n c e   l e v e l   Vth.   T h e  

o u t p u t   s i g n a l   of  t he   c o m p a r a t o r   94  is  s u p p l i e d   to  a  

s w i t c h - 9 6   p r o v i d e d   in  a  c u r r e n t   p a t h   f o r   lamp  c u r r e n t  
i n c r e m e n t .   R e f e r e n c e   n u m e r a l   98  d e s i g n a t e s   a  s w i t c h  

f o r   l i g h t i n g  t h e   f l u o r e s c e n t   l amp.   Wi th   such  a n  

a r r a n g e m e n t ,   when  the   amoun t   of  e m i t t i n g   l i g h t   f r o m  

the   f l u o r e s c e n t   lamp  68  is  d e c r e a s e d ,   the   lamp  c u r r e n t  

is  i n c r e a s e d   to  i n c r e a s e   the   a m o u n t   of  the   e m i t t i n g  

l i g h t .   The  a m o u n t   of  e m i t t i n g   l i g h t   may  a l s o   b e  

i n c r e a s e d   by  i n c r e a s i n g   the   power   v o l t a g e .  

G e n e r a l l y ,   the   i l l u m i n a t i o n   of  the   f l u o r e s c e n t  



lamp  r e d u c e s   in  w i n t e r .   To  cope  w i t h   t h i s ,   a  t e m -  

p e r a t u r e   s e n s o r   is  p r o v i d e d   and  the   lamp  c u r r e n t   o r  

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

r e s u l t   of  the   t e m p e r a t u r e   s e n s e d ,   t h e r e b y   to  p r e v e n t  

the   i m p e r f e c t   f i x i n g .   F u r t h e r ,   if  the   f l u o r e s c e n t  

lamp  68  is  t u r n e d   on  at  the   s t a r t   of  the   p r i n t i n g   w o r k ,  

and  is  t u r n e d   o f f   at  the   end  of  the  work ,   f r e q u e n t  

t u r n   on  and  o f f   o p e r a t i o n s   are   a v o i d a b l e ,   e l o n g a t i n g  

a  l i f e t i m e   of  the   f l u o r e s c e n t   lamp.   Use  of  a  r a p i d  

s t a r t   tube   or  a  r a p i d   t ype   s t a r t e r   c o u l d   l i g h t   t h e  

f l u o r e s c e n t   lamp  q u i c k l y ,   fo r   a b o u t   one  s e c o n d ,   e n a b l i n g  

the   t h e r m a l   p r i n t i n g   a p p a r a t u s   to  be  r e a d y   fo r   u s e  

i n s t a n t l y .  

F i g .   10  shows  a  p e r s p e c t i v e   v iew  of  a  t r a n s f e r  

m e c h a n i s m   of  the   p h o t o - f i x i n g   s e c t i o n   24.  Two  p a i r s  

of  t a k e - i n   b e l t s   100  and  102  r e s p e c t i v e l y   c o m p r i s e  

u p p e r   e n d l e s s   b e l t s   100A  and  102A  and  l o w e r   e n d l e s s  

b e l t s   100B  and  102B,  which   t r a n s f e r   the   t h e r m a l l y  

p r i n t e d   p r i n t i n g   medium  30  from  the   t h e r m a l   p r i n t i n g  

s e c t i o n   22  to  the   p h o t o - f i x i n g   s e c t i o n   24  w h i l e   n i p p i n g  

the   p r i n t i n g   medium  30.  The  l o w e r   b e l t s   100B  and  102B 

are   p r o v i d e d   e x t e n d i n g   to  the  p h o t o - f i x i n g   s e c t i o n   2 4 ,  

and  c a r r y  t h e   p r i n t i n g   medium  30  r e l e a s e d   from  t h e  

u p p e r   b e l t s   100A  and  102A.  A  moving   t a b l e   104,  w h i c h  

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

be low  the  l o w e r   b e l t s   100B  and  102B.  The  t r a i l i n g   e d g e  

of  the  p r i n t i n g   medium  30  is  a p p r o p r i a t e l y   s e t   by  a  

b a c k u p   hook  106  p r o j e c t i n g   from  the   moving   t a b l e   1 0 4 ,  

t h e r e b y   e n s u r i n g   a  r e l i a b l e   t r a n s f e r   of  the   p r i n t i n g  

medium  30.  The  p r i n t i n g   medium  30  t r a v e l s   and  s t o p s  

fo r   s e v e r a l   s e c o n d s   or  s l o w s   down  at  the   l o c a t i o n   n e a r  

the  c e n t e r   of  a  f l u o r e s c e n t   lamp  box  108  d i s p o s e d   a b o v e  

the   p h o t o - f i x i n g   s e c t i o n   24,  for   e n s u r i n g   a  p e r f e c t  

f i x i n g .   Then ,   the   p r i n t i n g   medium  30  t o g e t h e r   w i t h  

t h e  m o v i n g   t a b l e   104  moves  to  the  e n t r a n c e   of  two  p a i r s  

of  t a k e - o u t   b e l t s   110  and  112  c o m p r i s i n g   u p p e r   b e l t s  

110A  and  112A  and  l o w e r   b e l t s   110B  and  112B.  T h e n ,  



t he   p r i n t i n g   medium  30  is  t r a n s f e r r e d   to  the  e n d l e s s l y  

r u n n i n g   t a k e - o u t . b e l t s   110  and  112.   A l t h o u g h   n o t  

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

p r i n t i n g   medium  30  is  p r o v i d e d   b e t w e e n   the   t a k e - o u t  

b e l t s   110  and  112,   w h i c h   a re   p r o v i d e d   at   the   o u t l e t  

of  the   p h o t o - f i x i n g   s e c t i o n   24.  The  o u t p u t   s i g n a l  

f rom  the   s e n s o r   is  used   f o r   s t o p p i n g   the   l i g h t   e m i s s i o n  

of  the   f l u o r e s c e n t   lamp,   and  in  c o o p e r a t i o n   w i t h   t h e  

i n p u t   s e n s o r s   in  the   f e e d e r   s e c t i o n   20  d e t e c t s   a  j a m .  

R e t u r n i n g   to  F i g .   4,  the   m a g n e t i c   r e c o r d i n g  

s e c t i o n   26  is  p r o v i d e d   d o w n s t r e a m   of  t he   p h o t o - f i x i n g  

s e c t i o n   24.  In  t h i s   s e c t i o n ,   t he   same  c o n t e n t s   a s  

t h o s e   t h e r m a l l y   p r i n t e d   a re   r e c o r d e d , . b y   means  of  a  

r e c o r d i n g   head   114,   i n t o   the  m a g n e t i c   r e c o r d i n g   l a y e r  

14  of  the   p r i n t i n g   medium  a f t e r   i t   is  f i x e d .   A 

p l a y b a c k   head   116  is  a l s o   p r o v i d e d   on  the   t r a n s f e r  

p a t h   in  t he   m a g n e t i c   r e c o r d i n g   s e c t i o n   26  to  c h e c k  

w h e t h e r   or  no t   the   m a g n e t i c   r e c o r d i n g   is  p r o p e r l y   d o n e .  

The  d i s c h a r g e   s e c t i o n   28  w i t h   f i r s t   and  s e c o n d   d i s c h a r g e  

p o r t s   118  and  119  is  f u r t h e r   p r o v i d e d   d o w n s t r e a m   of  t h e  

m a g n e t i c   r e c o r d i n g   s e c t i o n   26.  The  p r i n t e d   m a t t e r   i s  

d i r e c t e d   to  e i t h e r   of  t h e s e   f i r s t   and  s e c o n d   d i s c h a r g e  

p o r t s   by  a  d i r e c t i n g   g a t e   122  w h i c h   s w i n g s   a c c o r d i n g  

to  t he   d a t a   r e a d   ou t   by  the   p l a y b a c k   head   116.   When 

t he   m a g n e t i c   r e c o r d i n g   is  p r o p e r ,   t he   p r i n t i n g   m e d i u m  

is  d i r e c t e d   to  the   f i r s t   d i s c h a r g e   p o r t   118,  w h i l e   i f  

i t   is  i m p r o p e r ,   the   p r i n t i n g   m e d i u m ,   to  the   s e c o n d  

d i s c h a r g e   p o r t   1 1 9 .  

The  o p e r a t i o n   of  the   e m b o d i m e n t   t h u s   a r r a n g e d  
w i l l   be  d e s c r i b e d   r e f e r r i n g   a  f l o w   c h a r t   shown  i n  

F i g .   11.  In  the   d e s c r i p t i o n   to  f o l l o w ,   the   p r i n t i n g  

medium  u s e d   i s  a   s h e e t   l i k e   one .   Upon  s t a r t   of  t h e  

t h e r m a l   p r i n t i n g   a p p a r a t u s ,   d a t a   to  be  p r i n t e d   ( F i g .   2)  

is  i n p u t   by  key  o p e r a t i o n s   on  a  k e y b o a r d   (no t   s h o w n ) ,  

a s  s h o w n   in  a  s t e p   1000 .   In  a  s t e p   1005 ,   a  s h e e t   o f  

the   p r i n t i n g   medium  is  p i c k e d   o u t   f rom  the   h o p p e r   3 2 .  

At  t h i s   t i m e ,   t he   d e t e c t i o n   of  d e c r e a s e   of  the   p r i n t i n g  



mediums   s t o r e d   in  the   h o p p e r   by  the  r e m a i n d e r   d e t e c t o r  

62  is  j u d g e d   in  a  s t e p   1010,   and  if   no  d e c r e a s e   of  t h e  

p r i n t i n g   med iums   is  d e t e c t e d ,   a  s t e p   1035  is  i m m e d i a t e l y  

e x e c u t e d .   When  i t   is  d e c r e a s e d ,   the   r e s u l t   of  d e t e c t i o n  

by  the   empty   d e t e c t o r   52  is  j u d g e d   in  a  s t e p   1015 .   I f  

the   empty   is  no t   d e t e c t e d ,   an  a l a r m   of  the  d e c r e a s e   o f  

the   p r i n t i n g   medium  r e m a i n d e r   is  i s s u e d   in  a  s t e p   1 0 2 0  

and  a  s t e p   1035  is  e x e c u t e d .   When  the  empty   i s  

d e t e c t e d ,   an  empty   a l a r m   is  i s s u e d   in  a  s t e p   1 0 2 5 .  

And  in  a  s t e p   1030,   the  d a t a   fo r   d i s c a r d i n g   p r o c e s s i n g  

is  p r e p a r e d   as  the   p r i n t i n g   d a t a   in  s t e a d   of  the   d a t a  

i n p u t   in  the   s t e p   1000 .   The  d i s c a r d i n g   p r o c e s s   w i l l  

s u b s e q u e n t l y   be  d e s c r i b e d .   A  s t e p   1035  is  e x e c u t e d  

f o l l o w i n g   the   s t e p   1030 .   In  the   s t e p   1035,   i t   i s  

j u d g e d   w h e t h e r   or  not   the  p r i n t i n g   medium  has  p a s s e d  

the   i n p u t   s e n s o r   46.  If   i t   has  p a s s e d ,   in  a  s t e p  

1040,   the   h e a t s e n s i t i v e   c o l o r   d e v e l o p i n g   l a y e r   12  o f  

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

d e v e l o p e d   a c c o r d i n g   to  the  d a t a   i n p u t   in  the   s t e p   1 0 0 0 .  

Then,   the   f l u o r e s c e n t   lamps  68A  to  68F  are   t u r n e d   on  t o  

d i s a b l e   the   s u b s e q u e n t   c o l o r a t i o n   of  the   h e a t s e n s i t i v e  

c o l o r   d e v e l o p i n g   l a y e r   12,  as  i n d i c a t e d   by  a  s t e p   1 0 4 5 .  

In  a  s t e p   1050 ,   the  l i g h t   e m i t t i n g   a m o u n t s   of  t h e  

f l u o r e s c e n t   l amps   68A  to  68F  are   r e s p e c t i v e l y   s e n s e d  

by  the  p h o t o s e n s o r s   90A  to  90F.  When  the  s e n s e d   l i g h t  

amount   is  s u f f i c i e n t ,   the   p r o c e s s   f l o w s   to  a  s t e p   1 0 6 0 .  

If   i t   is  i n s u f f i c i e n t ,   as  in  a  s t e p   1055,   the   l a m p  

c u r r e n t   is  i n c r e a s e d   and  the  p r o c e s s   f l o w s   to  a  s t e p  

1060.   The  i n c r e a s e   of  the  lamp  c u r r e n t   is  p e r f o r m e d  

by  the  c i r c u i t   shown  in  F i g .   9.  When  the  l i g h t   a m o u n t  

is  i n s u f f i c i e n t ,   an  a l a r m   is  i s s u e d   fo r   n o t i f y i n g   a  

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

o p e r a t o r .   A f t e r   the  end  of  the   f i x i n g ,   as  i n d i c a t e d  

by  the  s t e p   1060 ,   the  same  d a t a   as  the  t h e r m a l l y  

p r i n t e d   d a t a   is  coded  and  r e c o r d e d   i n t o   the  m a g n e t i c  

r e c o r d i n g   l a y e r   14.  Then,   in  a  s t e p   1065,   d e p e n d i n g  

on  the  m a g n e t i c   r e c o r d i n g   s t a t e ,   good  or  w r o n g ,   t h e  



p r i n t i n g   medium  is  d i r e c t e d   to  e i t h e r   of  the   f i r s t  

and  s e c o n d   d i s c h a r g e   p o r t s   l18  and  120.   At  t h i s  

p o i n t ,   the   o r d i n a r y   c o m m u t a t i o n   t i c k e t   i s s u i n g  

p r o c e s s i n g   e n d s .  

E x p l a n a t i o n   to  f o l l o w   is  the   d i s c a r d i n g  

p r o c e s s i n g   when  the   p r i n t i n g   medium  is  t a k e n   ou t   f r o m  

the   h o p p e r   32  and  the   empty   is  d e t e c t e d .   When  t h i s   i s  

d e t e c t e d ,   the   l a s t   p r i n t i n g   medium  is  p i c k e d   o u t ,   v i z .  

t h i s   p r i n t i n g   medium  is  the   u p p e r m o s t   one  of  the   s t a c k  

of  the   p r i n t i n g   m e d i u m s   s t o r e d   in  the   h o p p e r   32,  a n d  

i t   m i g h t   e r r o n e o u s l y   be  e x p o s e d   to  l i g h t .   T h e r e f o r e ,  

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

p r i n t e d   as  the   c o m m u t a t i o n   t i c k e t .   More  s p e c i f i c a l l y ,  

as  shown  in  F i g .   12,  t he   d a t a   r e p r e s e n t i n g   the   n u m b e r  

of  the   t i c k e t s   s a l e d   a f t e r   the   p r e v i o u s   empty   d e t e c t i o n  

and  the   s a l e s   a m o u n t   as  w e l l ,   not   t he   d a t a   i n p u t   i n  

t h e   s t e p   1000 ,   a re   s u p p l i e d   to  the   t h e r m a l   head   6 4 .  

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

n o r m a l   l i g h t   s o u r c e   ( e . g .   the   f l u o r e s c e n t   lamp)  i s  

u s e d   f o r   t he   f i x i n g   l i g h t   s o u r c e .   T h e r e f o r e ,   a n  

e x c e l l e n t   s a f e t y   and  a  s i z e   r e d u c t i o n   of  the   a p p a r a t u s  

a r e   a t t a i n e d .   S i n c e   the   f i x i n g   l i g h t   amount   i s  

d e t e c t e d ,   t h e r e   is  e l i m i n a t e d   a  d a n g e r   t h a t   the   f i x i n g  

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

may  be  a l t e r e d .   F u r t h e r ,   s i n c e   the   p r i n t i n g   m e d i u m  

is  s h i e l d e d   f rom  l i g h t   b e f o r e   the   t h e r m a l   p r i n t i n g ,  

t h e r e   is  no  c a s e   t h a t   t he   p r i n t i n g   medium  is  d i s a b l e d  

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

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

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

d e s c r i b e d .   In  t he   s e c o n d   e m b o d i m e n t ,   t he   d e c r e a s e   o f  

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

a u x i l i a r y   f l u o r e s c e n t   l amp ,   not   i n c r e a s i n g   the   e m i t t i n g  

l i g h t   a m o u n t   of  e a c h   f l u o r e s c e n t   lamp  by  i n c r e a s i n g  

t h e   lamp  c u r r e n t .   Most  of  the   a r r a n g e m e n t   and  o p e r a t i o n  

of  the   p r e s e n t   e m b o d i m e n t   are   s u b s t a n t i a l l y   e q u a l   t o  

t h o s e   of  the   f i r s t   e m b o d i m e n t .   A c c o r d i n g l y ,   o n l y   t h e  



p o r t i o n s   d i f f e r e n t   from  t h o s e   in  the  f i r s t   e m b o d i m e n t  

w i l l   be  d e s c r i b e d .   F i g .   13  shows  a  c r o s s   s e c t i o n   o f  

the   p h o t o - f i x i n g   s e c t i o n   24  in  the  s e c o n d   e m b o d i m e n t .  

As  shown,   an  a u x i l i a r y   f l u o r e s c e n t   lamp  120  is  p r o v i d e d  

in  a d d i t i o n   to  the   r e g u l a r   f l u o r e s c e n t   l amps   68A  t o  

68F.   The  a u x i l i a r y   f l u o r e s c e n t   lamp  120  is  p r o v i d e d  

at   the   l a s t   p l a c e   as  v i e w e d   in  the  t r a v e l i n g   d i r e c t i o n  

of  the   p r i n t i n g   med ium.   A l t e r n a t i v e l y ,   t he   a u x i l i a r y  

f l u o r e s c e n t   lamp  120  may  be  p r o v i d e d   in  the   d i s c h a r g e  

p o r t   118,  as  shown  in  F i g .   14.  A c c o r d i n g   to  t h i s  

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

p o r t   118  is  i l l u m i n a t e d ,   one  r a r e l y   f a i l s   to  p i c k   u p  

the   p r e p a r e d   c o m m u t a t i o n   t i c k e t .  

F i g .   15  shows  a  l i g h t i n g   c i r c u i t   f o r   t h e  

f l u o r e s c e n t   l amps   c o n t a i n i n g   the  a u x i l i a r y   f l u o r e s c e n t  

lamp  120.   As  shown,   the   r e g u l a r   f l u o r e s c e n t   lamp  68 

is  c o n n e c t e d   to  an  AC  power   s o u r c e   124,  and  t h e  

a u x i l i a r y   f l u o r e s c e n t   lamp  120  is  c o n n e c t e d   t h r o u g h  

a  r e l a y   s w i t c h   126  to  the  same.   A  p h o t o s e n s o r   90  f o r  

s e n s i n g   a  t o t a l   amount   of  the   l i g h t   e m i t t e d   f rom  t h e  

r e g u l a r   f l u o r e s c e n t   lamp  68  p r o d u c e s   an  o u t p u t   s i g n a l  

w h i c h   in  t u r n   is  s u p p l i e d   to  a  c o m p a r a t o r   130  v i a   a n  

a m p l i f i e r   128.  The  c o m p a r a t o r   130  c o m p a r e s   the   o u t p u t  

s i g n a l   of  the  p h o t o s e n s o r   90  w i th   a  r e f e r e n c e   l e v e l  

V th .   The  o u t p u t   of  the   c o m p a r a t o r   130  is  s u p p l i e d   t o  

the   g a t e   of  a  t h y r i s t o r   132  to  c o n n e c t   t he   anode   o f  

the   t h y r i s t o r   132  to  the   r e l a y   s w i t c h   126.   The  r e l a y  

s w i t c h   126  is  a l s o   c o n n e c t e d   to  a  d r i v e r   138  f o r  

d r i v i n g   an  a l a r m   lamp  134  and  an  a l a r m   b u z z e r   1 3 6 .  

How  to  c o m p e n s a t e   fo r   the  d e c r e a s e   of  the   f i x i n g  

l i g h t   amount   by  the  s e c o n d   e m b o d i m e n t   w i l l   be  d e s c r i b e d  

r e f e r r i n g   to  t i m i n g   c h a r t s   shown  in  F i g s .   16A  to  1 6 C .  

At  the  t ime  of  f i x i n g ,   the   p h o t o s e n s o r   90  p r o d u c e s   a  

s i g n a l   in  a  l e v e l   r e p r e s e n t i n g   the  t o t a l   amoun t   of  t h e  

l i g h t   e m i t t e d   from  the  r e g u l a r   f l u o r e s c e n t   lamp  68.  As  

the   l i g h t   amount   is  l a r g e r ,   the  s i g n a l   l e v e l   is  l o w e r .  

On  the  o t h e r   hand ,   as  the  l i g h t   amount   is  s m a l l e r ,   t h e  



s i g n a l   l e v e l   is  h i g h e r .   Assume  now  t h a t   the   t o t a l  

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

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

p h o t o s e n s o r   90  r i s e s ,   and  f u r t h e r   t h a t   t he   o u t p u t  

s i g n a l   of  t he   a m p l i f i e r   128  r i s e s   as  shown  in  F i g .   16A 

to  r e a c h   the   r e f e r e n c e   l e v e l   Vth  as  i n d i c a t e d   by  a  

b r o k e n   l i n e   shown  in  F i g .   16A.  At  t h i s   t i m e ,   t h e  

o u t p u t   s i g n a l   f rom  the   c o m p a r a t o r   130  is  in  "1"  l e v e l  

as  shown  in  F i g .   16B,  so  t h a t   the   t h y r i s t o r   132  i s  

t u r n e d   on  as  shown  in  F i g .   16C.  Upon  the   t u r n   on  o f  

t h e   t h y r i s t o r   132,  the   r e l a y   s w i t c h   126  is  c o n d u c t e d  

to  l i g h t   the   a u x i l i a r y   f l u o r e s c e n t   lamp  120  to  i n c r e a s e  

t h e   a m o u n t   of  t he   f i x i n g   l i g h t .   A l s o   a t   t h i s   t i m e ,  

t he   d r i v e r   138  is  e n e r g i z e d   to  s o u n d   t h e  a l a r m   b u z z e r  

136  and  to  l i t   the   a l a r m   lamp  134  to  n o t i f y   t he   d e c r e a s e  

of  the   f i x i n g   l i g h t   amount   f rom  the   r e g u l a r   f l u o r e s c e n t  

l a m p s   68  to  an  o p e r a t o r .  

In  t h i s   way,  the   d e c r e a s e   of  t he   f i x i n g   l i g h t   i s  

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

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t he   p r e s e n t   i n v e n t i o n  

may  f u r t h e r   be  c h a n g e d   and  a l t e r e d  v a r i o u s l y .   A 

m o d i f i c a t i o n   of  t he   p h o t o - f i x i n g   s e c t i o n   i s  s h o w n   i n  

F i g .   17.  In  t h i s   m o d i f i c a t i o n ,   the   m o v i n g   t a b l e   f o r  

b a c k u p   of  F i g .   10  is  no t   u s e d ,   bu t   t he   t r a n s f e r   b e l t  

142  per   se  is  m a g n e t i z e d   a l t e r n a t e l y   S,  N,  S,  N,  . . .  

a l o n g   i t s   e x t e n s i o n .   When  the   m a g n e t i z e d   b e l t   142  

r o t a t e s   e n d l e s s l y ,   the   m a g n e t i c   r e c o r d i n g   l a y e r   i s  

a t t r a c t e d   by  the   b e l t   to  e n s u r e   the   t r a n s f e r   of  t h e  

p r i n t i n g   med ium.   In  c a s e   t h a t   o n l y   the   t o t a l   a m o u n t  

of  the   l i g h t   i s  n e e d e d ,   the   p h o t o s e n s o r s   a re   n o t  

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

s u f f i c i e n t   is  the   use  of  o n l y   a  s i n g l e   p h o t o s e n s o r  

146  to  w h i c h   the   l i g h t   of  the   f l u o r e s c e n t   l amps   i s  

l e d   by  an  o p t i c a l   f i b e r   144.  F i g .   18  shows  a n o t h e r  

m o d i f i c a t i o n   of  the.  t r a n s f e r   m e c h a n i s m   in  t he   p h o t o -  

f i x i n g   s e c t i o n .   In  p l a c e   of  the   mov ing   t a b l e   o f  

F i g .   10,  a  mov ing   t a b l e   of  wh ich   the   s u r f a c e   i s  



m a g n e t i z e d   is  p r o v i d e d   m o v a b l e   a l o n g   g u i d e   r a i l s   150 
and  152  by  m e a n s  o f   a  mo to r   154.  A l s o   t h i s   m o d i f i c a -  
t i o n   can  r e l i a b l y   t r a n s f e r   the  p r i n t i n g   medium  by  t h e  

m a g n e t i c   f o r c e .   F u r t h e r ,   the   p r i n t i n g   medium  is  n o t  
l i m i t e d   to  the  c o m m u t a t i o n   t i c k e t ,   bu t   may  be  a n y  
o t h e r   t h i n g s .  



1.  A  t h e r m a l   p r i n t i n g   a p p a r a t u s   c o m p r i s i n g  

t h e r m a l   p r i n t i n g   means   (22)  f o r   s e l e c t i v e l y   h e a t i n g  

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

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

l i g h t   a p p l i e d ,   t h e r e b y   to  form  an  image  on  the  p r i n t i n g  

m e d i u m ,   and  p h o t o - f i x i n g   means   (24)  f o r   i l l u m i n a t i n g  

t h e   p r i n t i n g   medium  b e a r i n g   the   image  f o rmed   by  s a i d  

t h e r m a l   p r i n t i n g   means   (22)  w i t h   l i g h t ,   t h e r e b y   t o  

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

h e a t e d   of  the  p r i n t i n g   m e d i u m ,   c h a r a c t e r i z e d   in  t h a t  

s a i d   p h o t o - f i x i n g   means   (24)  i r r a d i a t e s   n o r m a l   l i g h t .  

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

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d   p r i n t i n g   medium  i s  

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

w i t h   a  w a v e l e n g t h   f rom  300  to  450  nm. 

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

c l a i m   l ,   c h a r a c t e r i z e d   in  t h a t   s a i d   p r i n t i n g   medium  i s  

s h i e l d e d   f rom  l i g h t   u n t i l   s a i d   p r i n t i n g   medium  is  h e a t e d  

by  s a i d   t h e r m a l   p r i n t i n g   means   ( 2 2 ) .  

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

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d   p r i n t i n g   medium  i s  

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

a r e   s t o r e d   in  a  h o p p e r ,   and  s u p p l i e d   s h e e t   by  s h e e t   t o  

s a i d   t h e r m a l   p r i n t i n g   means   ( 2 2 ) ,   and  the   u p p e r m o s t  
of  t h o s e   p r i n t i n g   m e d i u m s   is  not   u sed   f o r   o r d i n a r y  

p r i n t i n g .  

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

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  

(24)   c o m p r i s e s   a  p l u r a l i t y   of  f l u o r e s c e n t   lamps  a r r a n g e d  

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

s a i d   p r i n t i n g   m e d i u m .  

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

c l a i m   5,  c h a r a c t e r i z e d   in  t h a t   s a i d   f l u o r e s c e n t   l a m p s  

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

s a i d  p r i n t i n g   medium,   and  the   p o r t i o n   e x c e p t   t h e  



b l a c k e n e d   p o r t i o n s   when  the   f l u o r e s c e n t   lamp  is  u sed   f o r  

a  l ong   t ime   is  u sed   f o r   the   f i x i n g .  

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

c l a i m   6,  c h a r a c t e r i z e d   in  t h a t   the   gap  b e t w e e n   t h e  

f i l a m e n t s   of  s a i d   f l u o r e s c e n t   lamp  is  at  l e a s t   10  mm 

l o n g e r   t h a n   the   d i m e n s i o n   o r t h o g o n a l   to  t he   t r a n s f e r  

p a t h   of  s a i d   p r i n t i n g   m e d i u m .  

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

c l a i m   5,  c h a r a c t e r i z e d   in  t h a t   s a i d   f l u o r e s c e n t   lamp  i s  

of  the   a p e r t u r e   t y p e   h a v i n g   an  a p e r t u r e   f a c i n g   t h e  

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

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

c l a i m   l ,   c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  

(24)   has   p h o t o s e n s i n g   means   f o r   s e n s i n g   t h e  i l l u m i n a t e d  

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

an  a m o u n t   of  the   d e t e c t e d   l i g h t   is  be low  a  p r e d e t e r m i n e d  

a m o u n t .  

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

c l a i m   9,  c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  

(24)  i n c l u d e s   a  p l u r a l i t y   of  f l u o r e s c e n t   l amps   a n d  

i n c r e a s e s   the   lamp  c u r r e n t   or  t he   power   v o l t a g e   of  s a i d  

f l u o r e s c e n t   l a m p s .  

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

c l a i m   9,  c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  

( 2 4 )  i n c l u d e s   r e g u l a r   f l u o r e s c e n t   lamps   and  an  a u x i l i a r y  

f l u o r e s c e n t   lamp  (120)   u s e d   when  the   i l l u m i n a t i n g   l i g h t  

a m o u n t   d e c r e a s e s .  

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

c l a i m   9,  c h a r a c t e r i z e d   by  f u r t h e r   c o m p r i s i n g   means   ( 1 3 4 ,  

136)  f o r   i s s u i n g   an  a l a r m   when  the   i l l u m i n a t i n g   a m o u n t  

is   be low  a  p r e d e t e r m i n e d   a m o u n t .  

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

c l a i m   10,  c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  

(24)  i n c l u d e s   a  p l u r a l i t y   of  p h o t o s e n s o r s   p r o v i d e d  

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

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

c l a i m   11,  c h a r a c t e r i z e d   in  t h a t   s a i d   p h o t o - f i x i n g   m e a n s  



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

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