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

and  t he   r i b b o n   i s   d r i v e n   f o r w a r d ,   b a c k w a r d   or  s t o p p e d   t o  

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

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

T h u s ,   t h e   known  a p p a r a t u s   of  t he   k i n d   d e s c r i b e d  

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

and  down  or  back   and  f o r t h ,   w i t h   t h e   r e s u l t   t h a t   t h e   s i z e   o f  

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

c o n s t r u c t i o n   of  t he   same  i s   c o m p l i c a t e d   u n d e s i r a b l y .  

Under   t h i s   c i r c u m s t a n c e ,   t h e   p r e s e n t   i n v e n t o r s   h a v e  

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

e n a b l e   an  image   of  a  p l u r a l i t y   of  c o l o r   t o n e s   w i t h   a  s i m p l e  

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

of  t h e   p r i o r   a r t .   The  a p p l i c a n t   has   a p p l i e d   f o r   P a t e n t s   i n  

J a p a n   in   a  p l u r a l i t y   of  a p p l i c a t i o n s :   J a p a n e s e   P a t e n t  

A p p l i c a t i o n   Nos .   2 6 0 4 0 2 / 1 9 8 4   ( A p p l i c a t i o n   D a t e   D e c e m b e r   1 2 ,  

1 9 8 4 ) ,   2 6 0 4 0 3 / 1 9 8 4   ( A p p l i c a t i o n   Da t e   D e c e m b e r   12,  1 9 8 4 ) ,  

1 3 6 1 7 9 / 1 9 8 5   ( A p p l i c a t i o n   Da te   J u n e   24,  1 9 8 5 ) ,   1 3 6 1 8 0 / 1 9 8 5  

( A p p l i c a t i o n   D a t e   J u n e   24,  1 9 8 5 ) ,   and  2 9 8 8 3 1 / 1 9 8 5  

( A p p l i c a t i o n   D a t e   D e c e m b e r   28,  1 9 8 5 ) .   The  a p p l i c a n t   a l s o  

has   f i l e d   a  p a t e n t   a p p l i c a t i o n   in  t he   U n i t e d   S t a t e s   ( S e r i a l  

No.  819 ,   497  f i l e d   a t   t he   U.S.   P a t e n t   O f f i c e   on  J a n u a r y   1 6 ,  

1986)   and  an  EPC  a p p l i c a t i o n   ( A p p l i c a t i o n   No.  8 6 3 0 0 3 2 2 . 4   EPC 

A p p l i c a t i o n   Da te   J a n u a r y   17,  1986)   c l a i m i n g   a  C o n v e n t i o n  

P r i o r i t y   on  t h e s e   J a p a n e s e   P a t e n t   A p p l i c a t i o n s .  
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The  a p p l i c a n t   a l s o   has   f i l e d   a  P a t e n t   as  J a p a n e s e  

P a t e n t   A p p l i c a t i o n   No.  2 6 0 4 0 3 / 1 9 8 4   w h i c h   d i s c l o s e s   a  m u l t i -  

c o l o r   image   r e c o r d i n g   t e c h n i q u e   m a k i n g   use   of  an  ink   t a p e   o r  

r i b b o n   h a v i n g   f i r s t   and  s e c o n d   i nk   l a y e r s   of  d i f f e r e n t  

c o l o r s   f o r m e d   on  a  s u b s t r a t e   t a p e   one  on  t h e   o t h e r .   T h e  

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

and   t h e   s u b s t r a t e   i s   of  t h e   c a r r i e r   so  as  to   t r a n s f e r   t h e  

i n k   to   a  r e c o r d i n g   m e d i u m .   The  t i m e   b e t w e e n   t h e   moment   a t  

w h i c h   t h e   h e a t   i s   a p p l i e d   to   and   t h e   moment   a t   w h i c h   t h e  

s u b s t r a t e   is   t a k e n - o f f   i s   v a r i e d   so  t h a t   t h e   ink   of  t h e  

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

to   t h e   r e c o r d i n g   med ium  t h u s   e n a b l i n g   an  i m a g e   to   b e  

r e c o r d e d   in  a  p l u r a l i t y   of  c o l o r s .  

The  a p p l i c a n t   a l s o   has   f i l e d   a  P a t e n t   as  J a p a n e s e  

P a t e n t   A p p l i c a t i o n   No.  2 9 8 8 3 1 / 1 9 8 5   w h i c h   d i s c l o s e s   a  m u l t i -  

c o l o r   image   r e c o r d i n g   t e c h n i q u e   m a k i n g   use   of  an  ink   s h e e t  

h a v i n g   a t   l e a s t   two  i nk   l a y e r s ,   i . e . ,   f i r s t   and  s e c o n d   i n k  

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

b e t w e e n   t he   f i r s t   and  t h e   s e c o n d   ink   l a y e r   a n d / o r   b e t w e e n  

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

e f f e c t e d   by  k e e p i n g   t h e   ink   s h e e t   in  c o n t a c t   w i t h   a  

r e c o r d i n g   medium  a p p l y i n g   h e a t   e n e r g y   to   t h e   ink   s h e e t   i n  

a c c o r d a n c e   w i t h   r e c o r d i n g   i n f o r m a t i o n   and  t h e   t i m e   b e t w e e n  

t h e   moment   at   w h i c h   t h e   h e a t   i s   a p p l i e d   to   and  t h e   moment   a t  

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

-  3  - 
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IMAGE  RECORDING  APPARATUS  AND  INK  SHEET  CASSETTE  USABLE  IN  

THE  IMAGE  RECORDING  APPARATUS 

T e c h n i c a l   F i e l d :   * 

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  an  image   r e c o r d i n g  

a p p a r a t u s   s u i t a b l e   f o r   u se   in   v a r i o u s   a p p a r a t u s   s u c h   a s  

e l e c t r o n i c   t y p e w r i t e r s ,   word   p r o c e s s o r s ,   p e r s o n a l   c o m p u t e r s ,  

p r i n t e r s   and  f a c s i m i l e s .   The  i n v e n t i o n   a l s o   r e l a t e s   to  a n  

i n k   s h e e t   c a s s e t t e   w h i c h   i s   u s a b l e   in  s u c h   an  i m a g e  

r e c o r d i n g   a p p a r a t u s .   More  p a r t i c u l a r l y ,   t he   p r e s e n t  

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

w h i c h   m a k e s   use   of  an  ink  s h e e t   c a r r y i n g   an  ink   so  as  t o  

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

t o n e s   o f   an  o r i g i n a l ,   as  w e l l   as  an  ink  s h e e t   c a s s e t t e  

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

B a c k g r o u n d   A r t :  

Known  image   r e c o r d i n g   a p p a r a t u s   of  t he   t y p e   m e n t i o n e d  

a b o v e ,   c a p a b l e   of  f o r m i n g   c o l o r   image   r e c o r d   c o r r e s p o n d i n g  

to  g i v e n   c o l o r   d a t a ,   g e n e r a l l y   r e q u i r e   t h e   use   of  a  w i d e  

r i b b o n   w h i c h   i s   d i v i d e d   in   t h e   b r e a d t h w i s e   d i r e c t i o n s   i n t o   a  « 

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

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

n e c e s s a r y   to  s h i f t   t he   r i b b o n   up  and  down  so  as  to   b r i n g   t h e  

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

A l t e r n a t i v e l y ,   an  ink  r i b b o n   is   u s e d   w h i c h   i s   s e c t i o n e d   i n  

-  1  - 
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of  t h e   d e s i r e d   l a y e r   i s   s e l e c t i v e l y   t r a n s f e r r e d   to  t h e  

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

s e l e c t e d   c o l o r   t o n e s .  

The  p r e s e n t   i n v e n t i o n   p r o p o s e s   a  f u r t h e r   i m p r o v e m e n t   i n  

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

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

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

p r e c e d i n g   a p p l i c a t i o n s   m e n t i o n e d   a b o v e   to   be  c a r r i e d -   ou t   i n  

a  more   e f f e c t i v e   m a n n e r .  

D i s c l o s u r e   of  t h e   I n v e n t i o n  

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

an  image   r e c o r d i n g   a p p a r a t u s   of  t h e   t y p e   a d a p t e d   f o r  

r e c o r d i n g   an  i m a g e   on  a  r e c o r d i n g   med ium  by  m a k i n g   use   of  a n  

ink  c a r r i e d   by  an  ink   s h e e t ,   c o m p r i s i n g :   a  m o u n t i n g   p o r t i o n  

f o r   m o u n t i n g   t h e   ink   s h e e t   t h e r e o n ;   h e a t i n g   means   f o r  

h e a t i n g   t he   ink   s h e e t   m o u n t e d   on  t h e   m o u n t i n g   p o r t i o n ;   a n d  

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

c o l o r   t o n e   in  w h i c h   t he   r e c o r d i n g   i s   to   be  made  on  t h e  

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

s h e e t   f rom  t h e   r e c o r d i n g   medium  a f t e r   h e a t i n g   of  t h e   i n k  

s h e e t   by  t he   h e a t i n g   m e a n s .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   i t   i s   p o s s i b l e   to  fo rm  a  

c l e a r   image   on  t h e   r e c o r d i n g   medium  in  c o l o r   t o n e s  

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



The  t e r m   " c o n d i t i o n   o t   s e p a r a t i o n -   in  c m s  

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

>r  f a c t o r s   s u c h   as  t i m i n g ,   t e m p e r a t u r e   and  so  f o r t h   a t   w h i c h  

:he  s e p a r a t i o n   of  t h e   i n k   s h e e t   f r o m   t h e   r e c o r d i n g   med ium  i s  

c o n d u c t e d .   I t   i s   a l s o   to   be  u n d e r s t o o d   t h a t   t h e   t e r m   " c o l o r  

: o n e "   g e n e r a l l y   i n c l u d e s   v a r i o u s   f a c t o r s   of  c o l o r s   s u c h   a s  

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

s p e c i f i c a t i o n ,   t h e   t e r m   " c o l o r   t o n e s "   means   n o t   o n l y  

J i f f e r e n t   c o l o r   t o n e s   b u t   s o m e t i m e s   m e a n s   t h e   same  c o l o r  

: o n e .   I t   i s   a l s o   to   be  n o t e d   t h a t   t h e   t e r m   " i m a g e "   i s   u s e d  

:o  g e n e r a l l y   mean  l e t t e r s ,   c h a r a c t e r s ,   n u m e r a l s ,   f i g u r e s   a n d  

p a t t e r n s   . 

3 r i e f   D e s c r i p t i o n   of  D r a w i n g s :  

F i g s .   1  and  2  a r e   t h i c k n e s s w i s e   s e c t i o n a l   v i ew   of  a n  

Ink  r i b b o n   s u i t a b l e   f o r   u s e   in   an  i m a g e   r e c o r d i n g   a p p a r a t u s  

c a r r y i n g   ou t   t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   3  and  4  a r e   g r a p h s   i l l u s t r a t i n g   t h e   c h a n g e   in  t h e  

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

i nk   r i b b o n   in  r e l a t i o n   to   t i m e ;  

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   of   a  t y p e w r i t e r   to  w h i c h  

an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d ;  

F i g s .   6  and  7  a r e   p e r s p e c t i v e   v i e w s   of  a  r e c o r d i n g  

s e c t i o n   to  w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i e d ;  

F i g s .   8  and  9  a r e   p l a n   v i e w s   of  m e c h a n i s m s   f o r   r o t a t i n g  

a  h e a d   and   f o r   t a k i n g - u p   t h e   r i b b o n ;  

-  o  - 
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F i g s .   10  and  11  a r e   s i d e   e l e v a t i o n a l   v i e w s ;  

F i g .   12  i s   a  p e r s p e c t i v e   v i e w   of  t w o - c o l o r e d   r i b b o n  

c a s s e t t e ;  

F i g .   13  i s   a  p l a n   v i e w   of  t h e   i n t e r i o r   of  t he   r i b b o n  

c a s s e t t e   shown  in  F i g .   1 2 ;  

F i g .   14  i s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   e m b o d i m e n t   o f  

t w o - c o l o r e d   r i b b o n   c a s s e t t e ;  

F i g s .   15  to  18  a r e   p l a n   v i e w s   e x p l a n a t o r y   of  t he   c o l o r  

c h a n g e - o v e r   o p e r a t i o n ;  

F i g s .   19  and  20  and  F i g s .   21  and  22  a r e   s c h e m a t i c  

e n l a r g e d   v i e w s   of  a  r e c o r d i n g   s e c t i o n   in  an  a p p a r a t u s  

e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   23  i s   a  b l o c k   d i a g r a m   of  an  o u t p u t   d e v i c e ;  

F i g .   24  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   t h e   p o w e r - o n  

s e q u e n c e   of  an  o u t p u t   d e v i c e ;  

F i g .   25  i s   an  i l l u s t r a t i o n   of  o u t p u t   r a n g e s  

c o r r e s p o n d i n g   to  r i b b o n s ;  

F i g .   26  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   t h e   key  o p e r a t i o n ;  

F i g .   27  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   an  o p e r a t i o n   f o r  

t a k i n g   up  any  s l a c k   of  t h e   r i b b o n ;  

F i g .   28  is   a  f l o w   c h a r t   i l l u s t r a t i n g   an  o p e r a t i o n   f o r  

c h a n g i n g   r i b b o n   m o d e ;  

F i g .   29  is   a  f l o w   c h a r t   i l l u s t r a t i n g   an  o p e r a t i o n   f o r  

c h a n g i n g   c o l o r   c h a n g e ;  

F i g .   30  is   a  f l o w   c h a r t   of  a  p r i n t i n g   s e q u e n c e ;  

-  6  - 



F i g .   31  i s   an  i l l u s t r a t i o n   or  t n e   r e i a t i o n s n i p   r j e t w e e n  

he  p r i n t i n g   p o s i t i o n   and  t h e   h e a d   and  i n d e x ;  

F i g .   32  i s   p e r s p e c t i v e   v i e w   of  an  o u t p u t   d e v i c e  

: a r r y i n g   o u t   a n o t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   33  to   35  a r e   i l l u s t r a t i o n s   of  a  c a r r i a g e ;  

F i g .   36  i s   an  i l l u s t r a t i o n   of  a  c a m ;  

F i g s .   37  to   40  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n   of  a  c a m  

.n  t he   r e c o r d i n g   o p e r a t i o n ;  

F i g .   41  i s   a  p e r s p e c t i v e   v i e w   of  a  d r i v i n g   m e c h a n i s m  

:or  d r i v i n g   a  s e p a r a t i n g   m e m b e r ;  

F i g s .   42  to   45  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n   of  t h e  

:am  in  t h e   e r a s i n g   o p e r a t i o n ;  

F i g s .   46  and   47  a r e   i l l u s t r a t i o n s   of  t h e   d i s t a n c e  

b e t w e e n   a  h e a d   and  a  p l a t e n ;  

F i g s .   48  and  49  a r e   i l l u s t r a t i o n s   s h o w i n g   t h e  

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

the  r i b b o n ;  

F i g .   50  i s   a  b l o c k   d i a g r a m   of  t h i s   e m b o d i m e n t ;  

F i g .   51  i s   an  i l l u s t r a t i o n   of  a  p o w e r - o n   s e q u e n c e ;  

F i g .   52  i s   an  i l l u s t r a t i o n   of  k e y - i n p u t   r o u t i n e ;  

F i g s .   53  and  54  a r e   i l l u s t r a t i o n s   of  p r i n t i n g   r o u t i n e ;  

F i g s .   55  and  56  a r e   i l l u s t r a t i o n s   of  e r a s i n g   r o u t i n e ;  

F i g .   57  i s   an  i l l u s t r a t i o n   of  a  c h a n g e   in  t he   a d h e s i o n  

f o r c e   b e t w e e n   an  e r a s i n g   r i b b o n   and  an  i m a g e   to   be  e r a s e d  

and  a  c h a n g e   in   t he   e r a s i n g   r i b b o n   in   r e l a t i o n   to  t i m e ;  

-  /  - 



F i g s .   58,  62  and  64  a r e   f l o w   c n a r t s   or  a  c o n t r o l   o r  

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

F i g .   59  to  61,   63  and  65  a r e   i l l u s t r a t i o n s   of  l i f t - o f f  

> p e r a t i o n   e f f e c t e d   by  t h e   e r a s i n g   r i b b o n ;  

F i g .   66  i s   an  i l l u s t r a t i o n   of  t h e   r e l a t i o n s h i p   b e t w e e n  

:he  r e c o r d e d   i m a g e   and  t he   a m o u n t   of  m o v e m e n t   of  t he   h e a d ;  

F i g s .   67,  68  and  69  a r e   i l l u s t r a t i o n s   of  one  l i n e   i m a g e  

r e c o r d e d   on  t he   r e c o r d i n g   med ium  and  t h e   m o v e m e n t   of  t h e  

l e a d   f o r   e a c h   c h a r a c t e r   or  a  c h a r a c t e r   a h e a d   or  a b a c k   o f  

>ach  c h a r a c t e r ;  

F i g .   70  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   t h e   c o n t r o l   o f  

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

shown  in  F i g .   6 8 ;  

F i g .   71  i s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   e m b o d i m e n t   o f  

t h e   r i b b o n   c a s s e t t e   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g s .   72  and  73  a r e   c r o s s - s e c t i o n a l   v i e w s   of  t h e   r i b b o n  

c a s s e t t e   shown  in  F i g .   71;  ! 

F i g .   74  i s   a  p e r s p e c t i v e   v i ew   of  a  t h e r m a l   r e c o r d i n g  

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

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

F i g .   75  i s   an  i l l u s t r a t i o n   of  a  t h e r m a l   t r a n s f e r  

r e c o r d i n g   m e t h o d ;  

F i g .   76  i s   a  t i m i n g   c h a r t   i l l u s t r a t i n g   t he   r e c o r d i n g  

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

-  a  - 
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F i g .   77  i s   a  b l o c k   d i a g r a m   of  a  c o n t r o l   c i r c u i t ;  

F i g .   78  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   t h e   c o n t r o l  

o p e r a t i o n   p e r f o r m e d   by  t h e   c o n t r o l   c i r c u i t ;  

F i g s .   80  and  81  a r e   p l a n   v i e w s   of  an  e s s e n t i a l   p o r t i o n   *- 

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

t h e   r e c o r d i n g   i s   e x e c u t e d ;  

F i g .   82  i s   a  b l o c k   d i a g r a m   of  a  c o n t r o l   c i r c u i t ;  

F i g .   83  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   c o n t r o l   o p e r a t i o n ;  

F i g .   84  i s   a  b l o c k   d i a g r a m   of  a  c o n t r o l   s y s t e m   of  a n  

o u t p u t   d e v i c e   to   w h i c h   a  f u r t h e r   e m b o d i m e n t   of   t he   p r e s e n t  

i n v e n t i o n   i s   a p p l i e d ;  

F i g .   85  i s   an  i l l u s t r a t i o n   of  a  CG  a d d r e s s   m a p ;  

F i g .   86  i s   an  i l l u s t r a t i o n   of  a  b i t   map  of   an  e x a m p l e  

of  r e c o r d ;  

F i g .   87  i s   a  t i m e   c h a r t   i l l u s t r a t i n g   t h e   o p e r a t i o n   of  a  

m o t o r   d u r i n g   r e c o r d i n g ;  

F i g .   88  i s   an  i l l u s t r a t i o n   of  t h e   h e a d   and   a  s e p a r a t i o n  

member  ; 

F i g .   89  i s   an  i l l u s t r a t i o n   of  d r i v i n g   c i r c u i t s   f o r  

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

F i g .   90  i s   a  f l o w   c h a r t   i l l u s t r a t i n g   t h e   p r o c e s s   f o r  

c o n t r o l l i n g   t h e   o u t p u t ;   * 

F i g .   91  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of   a  r i b b o n  

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

of   t he   p r e s e n t   i n v e n t i o n ;  
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F i g .   92  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t he   l i n e   A-A  o f  

F i g .   9 1 ;  

F i g s .   93,  94  and  95  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n   of  a  

t h e r m a l   head   s e c t i o n   and  a  p r e s s i n g   p l a t e   s e c t i o n ;  

F i g .   96  i s   a  t i m i n g   c h a r t   i l l u s t r a t i n g   an  o p e r a t i o n ;  

F i g .   97  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  a  r i b b o n  

c a s s e t t e   and  a  c a r r i a g e   p o r t i o n ;  

F i g .   98  i s   a  s i d e   e l e v a t i o n a l   v i ew  of  an  e s s e n t i a l  

p o r t i o n ;  

F i g .   99  is   a  p l a n   v i e w   of  an  e s s e n t i a l   p o r t i o n ;  

F i g s .   100  and  101  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n ;  

F i g .   102  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  a  r i b b o n  

c a s s e t t e   and  a  c a r r i a g e   s e c t i o n ;  

F i g s .   103  to  108  a r e   s i d e   e l e v a t i o n a l   v i e w s   and  f r o n t  

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

F i g .   109  i s   a  p l a n   v i e w   of  an  e s s e n t i a l   p o r t i o n ;  

F i g .   110  i s   a  t i m i n g   c h a r t   i l l u s t r a t i n g   t h e   o p e r a t i o n ;  
i 

F i g s .   I l l   and  112  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n ;  

F i g .   113  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  a  c a s s e t t e  

and  a  c a r r i a g e ;  

F i g s .   114  to  119  a r e   s i d e   e l e v a t i o n a l   v i e w s   and  f r o n t  

e l e v a t i o n a l   v i e w s   e x p l a n a t o r y   of  o p e r a t i o n ;  

F i g .   120  i s   a  t i m i n g   c h a r t   i l l u s t r a t i n g   t h e   o p e r a t i o n ;  

F i g s .   121  and  122  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n ;  
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F i g .   123  i s   a  p l a n   v i ew   of  an  e s s e n t i a l   p o r t i o n   of  a  

f u r t h e r   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   124  to   127  a r e   i l l u s t r a t i o n s   of  t h e   t r a n s f e r  

m e t h o d ;  

F i g .   128  i s   a  p l a n   v i e w   of  an  e s s e n t i a l   p o r t i o n   of  a  

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

F i g .   129  i s   a  p e r s p e c t i v e   v i e w   of  a  r i b b o n   c a s s e t t e   a n d  

a  c a r r i a g e ;  

F i g .   130  i s   a  p l a n   v i e w   of  t h e   r i b b o n   c a s s e t t e   in  t h e  

m o u n t e d   s t a t e ;  

F i g s .   131  and  132  a r e   i l l u s t r a t i o n s   of  t r a n s f e r  

r e c o r d i n g   m e t h o d ;  

F i g .   133  i s   a  p l a n   v i e w   of  a  r i b b o n   c a s s e t t e   i n  

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

i n v e n t i o n ;  

F i g .   134  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e   r i b b o n  

c a s s e t t e   shown  in  F i g .   1 3 4 ;  

F i g .   136  i s   a  p l a n   v i ew   of  an  e s s e n t i a l   p o r t i o n   of  t h e  

r i b b o n   c a s s e t t e ;  

F i g s .   137  to   140  a r e   i l l u s t r a t i o n s   of  o p e r a t i o n ;  

F i g s .   141  and  142  a r e   i l l u s t r a t i o n s   of  t h e   r e c o r d i n g  

m e t h o d ;  

F i g .   143  i s   a  p e r s p e c t i v e   v i ew   of  a  s w i t c h i n g  

m e c h a n i s m ;  

F i g .   144  i s   a  p l a n   v i e w   of  an  e s s e n t i a l   p o r t i o n ;  
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P i g .   145  is   a  p e r s p e c t i v e   v i ew   of  a  d e t e n t ;  

F i g s .   146  to  150  a r e   i l l u s t r a t i o n s   of  t he   s w i t c h i n g  

o p e r a t i o n ;   a n d  

F i g s .   151  to  156  a r e   p l a n   v i e w s   of  t he   r i b b o n   c a s s e t t e  

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

B e s t   Mode  f o r   C a r r y i n g   Out  t he   I n v e n t i o n :  

E m b o d i m e n t s   of  t h e   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  

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

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

t w o - c o l o r   r e c o r d i n g   by  way  of  e x a m p l e ,   i t   i s   to   b e  

u n d e r s t o o d   t h a t   t he   i n v e n t i o n   d o e s   no t   e x c l u d e   t h e   use   of  a n  

ink   s h e e t   in  w h i c h   a  f i r s t   ink   l a y e r   and  a  s e c o n d   ink  l a y e r  

has   t h e   same  c o l o r   t o n e   or  an  ink  s h e e t   w h i c h   has   one  o r  

more   a d d i t i o n a l   ink  l a y e r s   of  d i f f e r e n t   c o l o r ( s )   so  as  t o  

r e a l i z e   a  t r i -   or  m o r e - c o l o r   r e c o r d i n g .   When  t h e   f i r s t   i n k  

l a y e r   and  t h e   s e c o n d   ink   l a y e r   h a v e   t h e   same  c o l o r   t o n e ,   t h e  

ink   s h e e t   can   be  u s e d   f o r   r e c o r d i n g   of  two  p o r t i o n s   in  t h e  

same  c o l o r   t o n e .  

A  d e s c r i p t i o n   w i l l   be  made  f i r s t   as  to  t h e   ink   s h e e t  

u s e d   in  t h e   p r e s e n t   i n v e n t i o n .   The  ink   s h e e t   may  be  of  t h e  

same  t y p e   as  t h o s e   p r o p o s e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

Nos.   2 6 0 4 0 3 / 1 9 8 4   and  2 9 8 8 3 1 / 1 9 8 5 .  

F i g .   1  i s   a  s e c t i o n a l   v i ew   of  an  ink   r i b b o n   to  w h i c h  

t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e .  
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As  w i l l   be  s e e n   f r o m   t h i s   F i g u r e ,   t he   ink   r i D D o n   1  h a s  

a  s h e e t - l i k e   s u b s t r a t e   2  and  a  t h e r m a l   t r a n s f e r a b l e   i n k  

Layer   3  f o r m e d   on  t h e   s u b s t r a t e   1 .  

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

a  p l u r a l i t y   of  l a y e r s :   n a m e l y ,   a  f i r s t   ink   l a y e r   3a  a d j a c e n t  

to  t h e   s u b s t r a t e   2  and   a  s e c o n d   ink   l a y e r   3b  f o r m e d   on  t h e  

f i r s t   i n k   l a y e r   3 a .  

The  s u b s t r a t e   2  may  be  made  f r o m   a  f i l m   or  a  s h e e t   of  a  

known  m a t e r i a l .   E x a m p l e s   of   s u c h   a  m a t e r i a l   a r e   f i l m s   o f  

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

as  p o l y e s t e r ,   p o l y c a r b o n a t e ,   t r i a c e t y l ,   c e l l u l o s e ,   n y l o n ,  

p o l y i m i d e   and  so  f o r t h ,   as  w e l l   as  c e l l o p h a n e s ,   p a r c h m e n t  

p a p e r ,   c a p a c i t o r   p a p e r   and   t h e   l i k e .   When  a  t h e r m a l   h e a d   i s  

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

t h e   t h i c k n e s s   of  t h e   s u b s t r a t e   2  p r e f e r a b l y   r a n g e s   b e t w e e n   1 

and  15  pm.  The  t h i c k n e s s   of  t h e   s u b s t r a t e   2,  h o w e v e r ,   may  

be  s e l e c t e d   f r e e l y   in   t h e   c a s e   w h e r e   t h e   h e a t   s o u r c e  

e m p l o y e d   i s   s u c h   one  t h a t   can   s e l e c t i v e l y   h e a t   one  of  t h e  

t h e r m a l   t r a n s f e r a b l e   i nk   l a y e r s ,   f o r   e x a m p l e   a  l a s e r   b e a m .  

When  a  t h e r m a l   h e a d   i s   u s e d   as  t h e   h e a t   s o u r c e ,   t h e  

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

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

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

f l u o r o r e s i n ,   p o l y i m i d e   r e s i n ,   m e l a m i n e   r e s i n ,  

n i t r o c e l l u l o s e ,   and  so  f o r t h ,   so  t h a t   t h e   s u b s t r a t e   c a n  
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e x h i b i t   h i g h e r   r e s i s t a n c e   to  h e a t .   The  p r o v i s i o n   of  s u c h   a  

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

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

The  f i r s t   ink   l a y e r   3a  is   e s s e n t i a l l y   r e q u i r e d   t h a t   i t  

can   e a s i l y   be  s e p a r a t e d   f rom  t he   s e c o n d   ink  l a y e r   3b  w h e n  

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

i nk   l a y e r   3a  a l s o   i s   r e q u i r e d   t h a t   i t   can   e a s i l y   b e  

s e p a r a t e d   f r o m   t he   s u b s t r a t e   2  when  t h e   s e p a r a t i o n   of  t h e  

s u b s t r a t e   2  f rom  t h e   r e c o r d i n g   m e d i u m   i s   c o n d u c t e d   a f t e r  

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

h e a t   e n e r g y ,   i . e . ,   when  t h e   s u b s t r a t e   of  t h e   ink   r i b b o n  

w h i c h   has   b e e n   h e l d   in  c l o s e   c o n t a c t   w i t h   t h e   r e c o r d i n g  

med ium  i s   s e p a r a t e d   f rom  t h e   r e c o r d i n g   med ium  a f t e r   t he   i n k  

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

away  of  t h e   t h e r m a l   h e a d   w h i c h   has   a p p l i e d   t h e   h e a t   e n e r g y  

to  t he   ink   r i b b o n   1 .  

To  t h e s e   e n d s ,   t h e   f i r s t   ink   l a y e r   p r e f e r a b l y   c o n t a i n s  

a t   l e a s t   50  i%  of  a  h e a t - m e l t a b l e   b i n d e r   s e l e c t e d   f rom  t h e  

f o l l o w i n g   g r o u p s :   n a t u r a l   waxes   s u c h   as  w h a l e   wax,  b e e w a x ,  

l a n o l i n ,   c a r n a ' u b a   wax,   c a n d e l i l l a   wax,   m o n t a n   wax,  c e r e s i n  

wax  and  so  f o r t h ;   p e t r o - w a x e s   s u c h   as  p a r a f f i n   w a x ,  

m i c r o c r y s t a l l i n e   wax,   and  so  f o r t h ;   s y n t h e t i c   waxes   s u c h   a s  

o x i d i z e d   wax,   e s t e r   wax,  l o w - m o l e c u l a r   p o l y e t h y l e n e ,  

F i s c h e r - T r o p s c h   wax  and  so  f o r t h ;   h i g h e r   f a t t y   a c i d s   s u c h   a s  

l a u r i c   a c i d ,   m y r i s t i c   a c i d ,   p a l m i t i c   a c i d ,   s t e a r i c   a c i d ,  
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> e h e n i c   a c i d   and  so  f o r t h ;   h i g h e r   a l c o h o l s   s u c h   as  s t e a r y l  

i l c o h o l ,   b e h e n y l   a l c o h o l ,   and  so  f o r t h ;   e s t e r s   s u c h   as  f a t t y  

i c i d   e s t e r s   of   s u c r o s e ,   f a t t y   a c i d   e s t e r s   of  s o r b i t a n ,   a n d  

so  f o r t h ;   and   a m i d e s   s u c h   as  o l e y l   a m i d e .   The  f i r s t   i n k  

Layer   can   f u r t h e r   c o n t a i n   an  e l a s t o m e r   s e l e c t e d   f r o m   t h e  

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

p o l y e s t e r   r e s i n s ,   e p o x y   r e s i n s ,   p o l y u r e t h a n e   r e s i n s ,  

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

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

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

r u b b e r ,   s t y r e n e   b u t a d i e n e   r u b b e r ,   i s o p r e n e   r u b b e r ,  

- h l o r o p r e n e   r u b b e r ,   and  so  f o r t h ;   as  w e l l   as   p l a s t i c i z e r s ,  

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

Dr  a  v e g e t a b l e   o i l .   The  f i r s t   i nk   l a y e r   c an   f u r t h e r  

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

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

r a n g e s   b e t w e e n   50  and  1 5 0 o c ,   and  a  m e l t i n g   v i s c o s i t y   o f  

a b o u t   500  cps   a t   150<>C  as  m e a s u r e d   by  a  r o t a r y   v i s c o m e t e r .  

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

w h i c h   i s   d e t e r m i n e d   as  f o l l o w s .   N a m e l y ,   an  a p p a r e n t  

v i s c o s i t y - t e m p e r a t u r e   c u r v e   i s   d r a w n   by  t e s t i n g   an  i nk   b y  

m e a n s   of  S h i m a z u   F l o w - T e s t e r   CFT  500  u n d e r   t h e   l o a d   of  10  k g  

and   a t   a  t e m p e r a t u r e   r i s i n g   r a t e   of  2 o c / m i n u t e ,   and  t h e  

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

d e t e r m i n e d   as   t h e   m e l t i n g   p i n t .  
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un  cne  o c n e r   n a n a ,   t he   r e q u i s i t e s   f o r   t he   s e c o n d   i n k  

l a y e r   i s   t h a t   t h e   s e c o n d   ink  l a y e r   3b  can  f i r m l y   d e p o s i t   o n  
t h e   r e c o r d i n g   med ium  when  m o l t e n   and  s o f t e n e d   by  t h e   h e a t  

a p p l i e d   by  a  t h e r m a l   h e a d ,   and  t h a t   t he   s e c o n d   ink   l a y e r   3 b  

in  t he   m o l t e n   s t a t e   can   h a r d l y   be  mix  w i t h   t h e   f i r s t   i n k  

l a y e r   3a.   To  t h e s e   end ' s ,   t he   s e c o n d   ink  l a y e r   p r e f e r a b l y  

c o n t a i n s   n o t   l e s s   t h a n   50  %  of  t he   a b o v e - m e n t i o n e d   r e s i n   o r  

r e s i n s   as  t h e   h e a t - m e l t a b l e   b i n d e r ,   and  a l s o   a  w a x ,  

p l a s t i c i z e r ,   and  an  o i l   s u c h   as  m i n e r a l   o i l   or  v e g e t a b l e  

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

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

r a n g i n g   b e t w e e n   60  and  150°C  and  m e l t i n g   v i s c o s i t y   of  200  t o  

L,  000 ,   000  cps   as  m e a s u r e d   by  a  r o t a r y   v i s c o m e t e r   a t   s u c h   a  

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

Ink  l a y e r   3b  as  a  m u l t i p l i c i t y   of  d o t s   or  to  s u i t a b l y  

r o u g h e n   t h e   s u r f a c e   of  t h e   s e c o n d   ink  l a y e r   3b,  in  o r d e r   t o  

Improve   t h e   d i s t i n c t i o n   of  image   f o r m e d   by  t h e   s e c o n d   i n k  

Layer  . 

P r e f e r a b l y ,   t h e   t h e r m a l   t r a n s f e r a b l e   ink  l a y e r   3  has   a  

: o t a l   t h i c k n e s s   w h i c h   r a n g e s   b e t w e e n   2  and  20  pm.  T h e  

: h i c k n e s s   of  t h e   f i r s t   ink   l a y e r   3a  p r e f e r a b l y   r a n g e s  

>e tween   0 .5   and  10  pm. 

When  t h e   f i r s t   ink   l a y e r   3a  and  the   s e c o n d   ink   l a y e r   3 b  

ire  r e q u i r e d   to  h a v e   d i f f e r e n t   c o l o r   t o n e s ,   i t   is   p r e f e r r e d  

:ha t   t he   f i r s t   ink   l a y e r   3a  c a r r i e s   a  d a r k e r   c o l o r   t o n e   s u c h  
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as  b l a c k ,   w h i l e   the   s e c o n d   i n k   l a y e r   3b  c a r r i e s   a  b r i g h t e r  

c o l o r   t o n e   s u c h   as  y e l l o w .   When  a  c o l o r   m i x t u r e   of  t h e  

f i r s t   i nk   l a y e r   3a  and  t h e   s e c o n d   ink   l a y e r   3b  i s   to   b e  

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

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

t o n e s ,   so  t h a t   t he   image   can   be  r e c o r d e d   in  m a g e n t a   and  r e d  

c o l o r s .   I t   i s   t h u s   p o s s i b l e   to   r e c o r d   an  i m a g e   in  v a r i o u s  

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

c o n c e n t r a t i o n s   a n d / o r   t h e   t h i c k n e s s   r a t i o   of  b o t h   i n k  

l a y e r s   . 

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

u s e d   in   t h e   f i e l d   of  r e c o r d i n g   and   p r i n t i n g ,   can   be  u s e d   a s  

t h e   c o l o r i n g   a g e n t .   The  c o n t e n t   of   t h e   c o l o r i n g   a g e n t  

p r e f e r a b l y   r a n g e s   b e t w e e n   1  and   80  %  in   e a c h   of  t h e   i n k  

l a y e r s   3a  and   3b.  The  i nk   l a y e r s   3a  and  3b  may  c o n t a i n ,   a s  

d e s i r e d ,   a  d i s p e r s i o n   a g e n t   or  a  f i l l e r   such   as  f i n e   m e t a l  

p o w d e r ,   f i n e   p o w d e r   of  i n o r g a n i c   m a t t e r ,   or  m e t a l   o x i d e .  

P r e f e r a b l y ,   t he   f i r s t   and   t h e   s e c o n d   ink   l a y e r s   a r e  

made  of   m a t e r i a l s   w h i c h   a r e   n o t   c o m p a t i b l e   w i t h   e a c h   o t h e r .  

I t   i s   to   be  u n d e r s t o o d ,   h o w e v e r ,   t h e   s e p a r a t i o n   of   two  i n k  

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

m e l t i n g   v i s c o s i t y ,   even   t h o u g h   t h e   m a t e r i a l s   of  two  i n k  

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

The  i nk   r i b b o n   s u i t a b l e   f o r   u s e   in   t h i s   e m b o d i m e n t   may  

be  p r e p a r e d   by  p r e p a r i n g   an  i n k   m a t e r i a l   f o r   e a c h   of  t h e   i n k  
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.Laye r s   j a ,   no,  in  t he   f o rm  of  a  h e a t - m e l t a b l e   ink  or  a  

s o l u t i o n   or  a  d i s p e r s i o n ,   by  m e l t i n g   and  b l e n d i n g   the   a b o v e -  

e x p l a i n e d   c o m p o n e n t s   s u c h   as  t he   h e a t - m e l t a b l e   b i n d e r ,  

c o l o r i n g   a g e n t   and  a d d i t i v e   or  a d d i t i v e s   by  m a k i n g   use   of  a  

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

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

a p p l y i n g   t h e s e   ink  m a t e r i a l s   to  t he   s u b s t r a t e   s u c c e s s i v e l y  

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

ink  l a y e r ,   and  d r y i n g   t h e s e   ink   m a t e r i a l s   as  d e s i r e d .  

A n o t h e r   e x a m p l e   of  t h e   ink   r i b b o n   1  w i l l   be  e x p l a i n e d  

w i t h   r e f e r e n c e   to  F i g .   2 .  

The  ink   r i b b o n   1  shown  in  F i g .   2  has   a  f i r s t   a d h e s i v e  

Layer   4a ,   a  f i r s t   ink  l a y e r   3a ,   a  s e c o n d   a d h e s i v e   l a y e r   4 b  

and  a  s e c o n d   ink  l a y e r   3b  w h i c h   a r e   f o r m e d   in   t h e   m e n t i o n e d  

Drder   on  a  s u b s t r a t e   2 .  

In  t h i s   ink  r i b b o n ,   t h e   r e l a t i o n s h i p   b e t w e e n   t h e  

a d h e s i o n   f o r c e   b e t w e e n   t h e   s u b s t r a t e   2  and  t h e   f i r s t   i n k  

Layer   3a  and  t he   a d h e s i o n   f o r c e   b e t w e e n   t h e   f i r s t   ink   l a y e r  

Ja  and  t h e   s e c o n d   ink  l a y e r   3b  i s   m a t e r i a l l y   t h e   same  a s  

: h a t   in  t h e   ink  r i b b o n   e x p l a i n e d   b e f o r e   in  c o n n e c t i o n   w i t h  

' ' ig .   1.  More  s p e c i f i c a l l y ,   t h e   l e v e l s   of  t h e   a d h e s i o n  

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

' ' ig .   4,  a s s u m i n g   t h a t   t h e   s e c o n d   a d h e s i v e   l a y e r   4b  i s   m a d e  

>f  an  a d h e s i v e   w h i c h   d r a s t i c a l l y   r e d u c e s   i t s   a d h e s i o n   f o r c e  

is  t h e   t e m p e r a t u r e   i n c r e a s e s .  
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F u r t h e r ,   when  t h e   c h a n g e   in  t h e   a d h e s i o n   f o r c e   of  t h e  

f i r s t   a d h e s i v e   l a y e r   4a  i s   l a r g e   and   t h a t   of  t h e   s e c o n d  

a d h e s i v e   l a y e r   4b  i s   r e l a t i v e l y   s m a l l   w i t h   r e s p e c t   t o   t h e  

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

as  shown  in  F i g .   4 .  
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The  ink   r i b b o n   shown  in  F i g .   2  may  have   a  h e a t -  

r e s i s t a n t   p r o t e c t i v e   l a y e r   2a  f o r m e d   on  t he   r i b b o n   s u r f a c e  

c o n t a c t a b l e   w i t h   t h e   t h e r m a l   h e a d .   The  h e a t - r e s i s t a n t  

p r o t e c t i v e   l a y e r   2a  may  be  made  f rom  a  s u i t a b l e   h e a t -  

r e s i s t a n t   m a t e r i a l   s u c h   as  a  s i l i c o n e   r e s i n ,   f l u o r o r e s i n ,  

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

f o r t h .   The  use   of  s u c h   a  h e a t - r e s i s t a n t   p r o t e c t i v e   l a y e r  

i m p r o v e s   t h e   h e a t - r e s i s t a n c e   of  t h e   s u b s t r a t e   2  o r ,  

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

m a t e r i a l   2,  a  m a t e r i a l   w h i c h   has   b e e n   c o n s i d e r e d   as  b e i n g  

u n s u i t a b l e   f o r   t he   s u b s t r a t e   m a t e r i a l .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  an  e l e c t r o n i c  

t y p e w r i t e r ,   as  an  e x a m p l e   of  a  r e c o r d i n g   a p p a r a t u s   c a p a b l e  

of  r e c o r d i n g   an  image   by  m e a n s   of  an  ink  r i b b o n   of  t h e   t y p e  

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

d a t a   . 

The  e m b o d i m e n t   w h i c h   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   i s  

of  t h e   t y p e   in  w h i c h   h e a t   e n e r g y   i s   a p p l i e d   to  an  i nk   s h e e t  

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

is   c o n d u c t e d   s e l e c t i v e l y   e i t h e r   in  a  f i r s t   mode  in  w h i c h   t h e  

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

and  a  s e c o n d   mode  in  w h i c h   t h e   ink  s h e e t   i s   s e p a r a t e d   a f t e r  

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

f o l l o w i n g   t h e   a p p l i c a t i o n   of  t h e   h e a t ,   w h e r e b y   t h e   ink   o f  
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one   of   a  p l u r a l i t y   of  i nk   l a y e r s   i s   s e l e c t i v e l y   t r a n s f e r r e d  

to   r e c o r d   t h e   d e s i r e d   i m a g e   in  two  c o l o r s .  

T h u s ,   t h e   e m b o d i m e n t   w h i c h   w i l l   be  d e s c r i b e d  

h e r e i n b e l o w   m a k e s   u s e   of  an  i n k   r i b b o n   1  w h i c h   h a s   a  f i r s t  

i n k   l a y e r   and   a  s e c o n d   i nk   l a y e r   f o r m e d   on  a  s u b s t r a t e   i n  

t h e   m e n t i o n e d   o r d e r ,   t h e   f i r s t   and  the   s e c o n d   ink   l a y e r s  

h a v i n g   d i f f e r e n t   c o l o r   t o n e s   and   l e s s   l i a b l e   to  be  m i x e d  

w i t h   e a c h   o t h e r   when  h e a t e d ,   w h e r e i n   t h e   s e c o n d   i nk   l a y e r  

b e i n g   e a s i l y   s e p a r a b l e   f r o m   t h e   f i r s t   ink   l a y e r   in   t h e   s t a t e  

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

l a y e r   i s   e a s i l y   s e p a r a b l e   when  a  s u i t a b l e   t i m e   h a s   e l a p s e d  

a f t e r   t h e   a p p l i c a t i o n   of   t h e   h e a t .   The  i nk   r i b b o n   1  i s  

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

c o n t a c t s   t h e   p r i n t   p a p e r   12 ,   and   h e a t   i s   a p p l i e d   to   t h e   i n k  

r i b b o n   1  a t   t h e   s u b s t r a t e .   The  t i m i n g   of  s e p a r a t i o n   of   t h e  

s u b s t r a t e   f r o m   t h e   p r i n t   p a p e r   12  i s   s e l e c t e d   s u c h   t h a t   t h e  

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

l a y e r   and   t h e   f i r s t   i n k   l a y e r   or  b e t w e e n   t h e   f i r s t   i nk   l a y e r  

and   t h e   s u b s t r a t e .  

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   of  a  t y p e w r i t e r   T  w h i c h   i s  

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

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

m e t h o d .  

The  t y p e w r i t e r   T  has   a  p l a t e n   10,  a  p r i n t   p a p e r   12,   a n  

o u t e r   s t r u c t u r e   13 ,   a  p o w e r   s u p p l y   s w i t c h   14  and  a  k e y b o a r d  
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15.   The  o u t e r   s t r u c t u r e   13  has   a  hood   13a  w h i c h   i s  

a s s o c i a t e d   w i t h   a  hood   s w i t c h   16  c a p a b l e   of  p r o d u c i n g   a n  

o u t p u t   s i g n a l   upon  s e n s i n g   t h e   o p e n i n g   of  t h e   hood  1 3 a .  

T h i s   o u t p u t   s i g n a l   i s   u s e d   as  a  s i g n a l   f o r   s h i f t i n g   a  l a t e r -  

m e n t i o n e d   ink  r i b b o n   to  a  p r e d e t e r m i n e d   p o s i t i o n   and  a l s o   a s  

a  s i g n a l '   f o r   l o c k i n g   up  t h e   k e y b o a r d .   The  k e y b o a r d   15  has   a  

mode  key  MOKY  f o r   s e t t i n g   v a r i o u s   modes   s u c h   as  r i b b o n   m o d e  

w h i c h   w i l l   be  e x p l a i n e d   l a t e r ,   and  a  p r i n t e r   command  k e y  

PRKY.  The  t y p e w r i t e r   T  i s   c o m p o s e d   m a i n l y   of  a  p r i n t i n g  

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

an  e x t e r n a l   i n p u t / o u t p u t   i n t e r f a c e   s e c t i o n .   N e e d l e s s   t o  

s a y ,   t he   r e c o r d i n g   a p p a r a t u s   of  t he   i n v e n t i o n   may  be  d e v o i d  

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

F i g s .   6  and  7  a r e   p e r s p e c t i v e   v i e w s   of  t h e   r e c o r d i n g  

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

The  p r i n t   p a p e r   12  i s   b a c k e d   up  by  t h e   p l a t e n   10  and  i s  

p r e s s e d   by  p i n c h   r o l l e r s   18  o n t o   r u b b e r   p o r t i o n s   ( n o t   s h o w n )  

of  p a p e r   f e e d   r o l l e r s   17.  A  g e a r   19  i s   f i x e d   to  t h e   s h a f t  

17a  of  t he   p a p e r   f e e d   r o l l e r   17  and  i s   d r i v i n g l y   c o n n e c t e d  

to  t h e   o u t p u t   s h a f t   of  a  p a p e r   f e e d   m o t o r   Ml  t h r o u g h   a  

r e d u c t i o n   g e a r   20  so  t h a t   t h e   p a p e r   f e e d   r o l l e r s   17  r o t a t e  

as  t he   p a p e r   f e e d   m o t o r   M  o p e r a t e s   so  as  to   f e e d   t he   p r i n t  

p a p e r   12.  The  p l a t e n   10  k e e p s   t he   p r i n t   p a p e r   12  a t   t h e  

i n s t a n t   p o s i t i o n   when  t h e   r e c o r d i n g   i s   c o n d u c t e d   by  a  l a t e r -  
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n e n t i o n e d   t h e r m a l   h e a d   12  a d a p t e d   to   c o n t a c t   w i t h   t h e   p r i n t  

p a p e r   1 2 .  

The  t y p e w r i t e r   T  a l s o   h a s   a  c a r r i e r   22  w h i c h   i s   a d a p t e d  

to   move  r e c i p r o c a l l y   in   a  m a n n e r   e x p l a i n e d   h e r e i n u n d e r .   A 

s h a f t   21  i s   d i s p o s e d   on  t h e   f r o n t   s i d e   of  t h e   p l a t e n   10  s o  

as  t o   e x t e n d   in  p a r a l l e l   w i t h   t h e   l a t t e r .   The  s h a f t   2 1  

g u i d e s   and  s u p p o r t s   t h e   c a r r i e r   22  ( s e e   F i g .   7)  s u c h   t h a t  

t h e   c a r r i e r   22  i s   m o v a b l e   a l o n g   t h e   s h a f t   21  in   t h e  

d i r e c t i o n s   of  a r r o w s   A.  T h u s ,   t h e   c a r r i e r   22  i s   m o v a b l e   i n  

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

t h e   r e c o r d i n g   p a p e r   12  i n d i c a t e d   a t   an  a r r o w   S .  

A  b e l t   23  i s   c o n n e c t e d   a t   b o t h   e n d s   t h e r e o f   to   t h e  

c a r r i e r   22  and  i s   s t r e t c h e d   b e t w e e n   a  p a i r   of  p u l l e y s   ( n o t  

s h o w n )   .  T h e s e   p u l l e y s   a r e   d r i v i n g l y   c o n n e c t e d   to   a  c a r r i e r  

m o t o r   M2  t h r o u g h   s u i t a b l e   g e a r   t r a i n s   ( n o t   s h o w n ) .   T h e  

a r r a n g e m e n t   i s   s u c h   t h a t ,   as  t h e   c a r r i e r   m o t o r   M2  o p e r a t e s ,  

t h e   p u l l e y s   a r e   r o t a t e d   so  as  to   d r i v e   t he   b e l t   23  t h e r e b y  

c a u s i n g   t h e   c a r r i e r   22  to   be  moved  r e c i p r o c a l l y   a l o n g   t h e  

s h a f t   21  as  i n d i c a t e d   by  t h e   a r r o w s   A.  At  t h e   same  t i m e ,   a  

l i m i t   s e n s o r   23  f o r   d e t e c t i n g   t h e   p o s i t i o n   of  t h e   c a r r i e r   22  

i s   p r o v i d e d   a t   a  p o s i t i o n   n e a r   t h e   home  end  of  t h e   s t r o k e   o f  

t h e   c a r r i e r   2 2 .  

The  c a r r i e r   22  has   a  head   h o l d e r   24  ( s e e   F i g .   7)  w h i c h  

i s   g u i d e d   f o r   r o t a t i o n   a b o u t   t h e   s h a f t   21.  A  h e a t   s i n k   26  

w i t h   a  t h e r m a l   h e a d   a t t a c h e d   t h e r e t o   i s   a t t a c h a b l e   to   t h e  
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n e a a   n o i a e r   zq  .  The  c a r r i e r   22  has   a  g u i d e   p o r t i o n   2 2 a  

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

g u i d e d   by  a  r a c k   27.  The  r a c k   27  i s   p r o v i d e d   on  b o t h   e n d s  

t h e r e o f   w i t h   p r o j e c t i o n s   27a  and  27b.   The  c a r r i e r   22  i s  

p r o v i d e d   w i t h   a  c a r r i e r   t a b l e   28  f o r   m o u n t i n g   a  l a t e r -  

m e n t i o n e d   ink  r i b b o n   c a s s e t t e   50  ( s e e   P i g .   12)  t h e r e o n .   T h e  

t a b l e   28  has   a  s e n s o r   29  a d a p t e d   f o r   s e n s i n g   t he   p r e s e n c e   o r  

a b s e n c e   of  t h e   ink  r i b b o n   c a s s e t t e   50,  t y p e   of  t h e   i n k  

r i b b o n   c a s s e t t e   i f   a n y ,   and  t h e   end  of  t h e   ink   r i b b o n   1  o n  

the   c a s s e t t e .   The  c a r r i e r   t a b l e   28  s u p p o r t s   a  c o n n e c t o r  

l e v e r   30  w h i c h   in  t u r n   i s   g u i d e d   by  a  g u i d e   22a  f o r   m o v e m e n t  

in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  t he   a x i s   of  t he   p l a t e n   1 0 ,  

i . e . ,   f o r   m o v e m e n t   in  t h e   d i r e c t i o n s   i n d i c a t e d   by  a r r o w s   C.  

rhe  l e v e r   30  e n g a g e s   w i t h   a  c o n n e c t i n g   member   31  w h i c h   i s  

s e c u r e d   to  t h e   h e a t   s i n k   26.  The  a r r a n g e m e n t   i s   s u c h   t h a t ,  

as  t he   h e a t   s i n k   26  i s   swung  t o w a r d s   and  away  f rom  t h e  

p l a t e n   10  as  i n d i c a t e d   by  a r r o w   B,  t h e   l e v e r   30  i s   m o v e d  

bowards   and  away  f rom  t h e   p l a t e n   10  as  i n d i c a t e d   by  ' t h e  

a r row  C.  The  c o n n e c t i n g   l e v e r   30  i s   p r o v i d e d   w i t h   an  i n d e x  

p o r t i o n   30a  so  t h a t   t h e   u s e r   can   c o n f i r m   t h e   n e x t   p r i n t  

p o s i t i o n .   The  c o n n e c t i n g   l e v e r   30  i s   p r o v i d e d   on  t h e   r e a r  

snd  t h e r e o f   w i t h   an  e n g a g i n g   p o r t i o n   30b  w h i c h   a c t s ,   u p o n  

a n g a g e m e n t   w i t h   a  s w i t c h i n g   l e v e r   62  of  a  l a t e r - m e n t i o n e d  

c a s s e t t e   50,  to   p u s h   t h e   l e v e r   62  up  t o w a r d s   t he   p l a t e n   1 0 .  
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T h u s ,   in   t h i s   e m b o d i m e n t ,   t he   i n d e x   30a  i s   p r o v i d e d   o n  

the   c o n n e c t i n g   l e v e r   30  p r o v i d e d   in  t h e   v i c i n i t y   of  t h e  

t h e r m a l   h e a d   25  and  c o n t r i b u t i n g   to  t h e   c o n t r o l   of   t h e  

s e p a r a t i n g   c o n d i t i o n .   T h e r e f o r e ,   when  t h e   r e c o r d i n g   i s   to   ^ 

oe  d o n e   a t   t h e   p o s i t i o n   i n d i c a t e d   by  t h e   i n d e x   3 0 a ,   t h e  

t h e r m a l   h e a d   i s   r e q u i r e d   o n l y   to  move  a  s h o r t   d i s t a n c e   e 

i n d i c a t e d   by  t h e   i n d e x   30a ,   so  t h a t   t h e   r e c o r d i n g   s p e e d   i s  

no t   l o w e r e d   and  t h e   g e n e r a t i o n   of  n o i s e   i s   s u p p r e s s e d  

d e s p i t e   t h e   p r o v i s i o n   of  t h e   i n d e x .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e   c a s e  

w h e r e   a  c a s s e t t e   50  i s   d e t a c h a b l y   m o u n t e d   on  t h e   c a r r i e r  

t a b l e   28.  The  c a r r i e r   t a b l e   28  i s   p r o v i d e d   on  t h e   u p p e r  

s u r f a c e   t h e r e o f   w i t h   p i n s   28a  and  28b  f i x e d   t h e r e t o ,   and  a  

r e s i l i e n t   hook  28c  p r o v i d e d   on  one  s i d e   edge   t h e r e o f .   A 

c a s s e t t e   50,  w h i c h   w i l l   be  d e t a i l e d   l a t e r   in   c o n n e c t i o n   w i t h  

F i g .   13,  has   a  l o w e r   c a s s e t t e   c a s e   52  p r o v i d e d   w i t h   o p e n i n g s  

52h  and  52 i   a d a p t e d   to   r e c e i v e   the   p i n s   28a  and  28b  and   a l s o  

w i t h   a  r e t a i n i n g   p o r t i o n   52j  w i t h   w h i c h   t h e   hook   p o r t i o n   2 8 c  

of   t h e   c a r r i e r   t a b l e   28  r e s i l i e n t l y   e n g a g e s ,   so  t h a t   t h e  

c a s s e t t e   50  can   be  f r e e l y   m o u n t e d   on  and  d e m o u n t e d   f r o m   t h e  

c a r r i e r   t a b l e   28.  N e e d l e s s   to   s a y ,   t h e   c a r r i e r   t a b l e   28  

c a n   c a r r y   n o t   o n l y   t w o - c o l o r   r i b b o n   c a s s e t t e s   b u t   a l s o   ?  

o r d i n a r y   m o n o - c o l o r   r i b b o n   c a s s e t t e   in  t h e   same  m a n n e r .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

m e c h a n i s m   f o r   m o v i n g   t h e   t h e r m a l   h e a d   25  up  and  d o w n .  
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P i g s .   8,  9,  10  and  11  show  an  e x a m p l e   of  t he   m e c h a n i s m  

w h i c h   d r i v e s   t he   h e a d   25  i n t o   p r e s s u r e   c o n t a c t   w i t h   t h e  

p l a t e n   (down)  and  away  f r o m   t h e   p l a t e n   (up)   and  w h i c h   w i n d s  

or  t a k e s   up  t he   r i b b o n   in  a  c o n t r o l l e d   m a n n e r .  

The  c a r r i e r   22  c a r r i e s   an  u p / d o w n   m o t o r   M3  t he   power   o f  

w h i c h   i s   t r a n s m i t t e d   to   a  g e a r   32a  on  a  cam  32  t h r o u g h   a  

m o t o r   g e a r   ( n o t   shown)   and  a  r e d u c t i o n   g e a r   31  so  as  t o  

c a u s e   t h e   cam  32  to   r o t a t e .   The  cam  32  i s   p r o v i d e d   w i t h   a  

cam  p r o j e c t i o n   32b  w h i c h   i s   a d a p t e d   f o r   c o n t a c t i n g   w i t h   a  

s t o p p e r   33  p r o v i d e d   on  t h e   c a r r i e r   22  when  t h e   cam  32  i s  

r o t a t e d   c l o c k w i s e   ( d i r e c t i o n   of  an  a r r o w   Dl)  as  shown  i n  

F i g .   10  or  c o u n t e r c l o c k w i s e   ( d i r e c t i o n   of  a r r o w   D2)  as  s h o w n  

in  F i g .   11,  so  as  to   l i m i t   t h e   r o t a t i o n   of  t h e   cam  32.  T h e  

s t o p p e r   33  i s   made  of  an  e l a s t i c   m a t e r i a l   s u c h   as  a  r u b b e r  

so  as  to  damp  any  i m p a c t   w h i c h   w i l l   be  c a u s e d   when  t he   s a m e  

i s   c o l l i d e d   by  t h e   cam  3 2 .  

An  u p / d o w n   l e v e r   34  i s   m o u n t e d   on  t he   c a r r i e r   22  f o r  

r o t a t i o n   a b o u t   a  s h a f t   35  ( s e e   F i g .   1 1 ) .   A  t o r s i o n   c o i l e d  

s p r i n g   36  i s   c h a r g e d   b e t w e e n   p r o t r u s i o n s   34a  and  34b  ( s e e  

F i g .   11)  of  t he   u p / d o w n   l e v e r   34.  A  r o l l e r   37  i s   r o t a t a b l y  

g u i d e d   and  s u p p o r t e d   by  one  end  of  t he   u p / d o w n   l e v e r   34.  A 

h e a d   r e s e t   s p r i n g   38  a c t s   b e t w e e n   s p r i n g   r e t a i n e r s   24a  a n d  

22b  w h i c h   a r e   p r o v i d e d   on  t h e   h e a d   h o l d e r   24  and  t he   c a r r i e r  

22,  r e s p e c t i v e l y ,   so  as  to   u r g e   t he   h e a d   h o l d e r   24  away  f r o m  

t h e   p l a t e n   10  as  i n d i c a t e d   by  an  a r r o w   2B  in  F i g s .   9  and  1 1 .  
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The  u r g i n g   f o r c e   a c t i n g   on  t h e   h e a d   r e s e t   s p r i n g   38  i s  

t r a n s m i t t e d   f r o m   t h e   p r e s s i n g   p o r t i o n   24b  of  t h e   h e a d   h o l d e r  

24  to   t h e   arm  p o r t i o n   36a  of  t h e   t o r s i o n   c o i l e d   s p r i n g   3 6  

and   f u r t h e r   to   t he   u p / d o w n   l e v e r   34.   In  c o n s e q u e n c e ,   t h e  

u p / d o w n   c o u n t e r   34  i s   u r g e d   by  t h e   head   r e s e t   s p r i n g   38  a w a y  

f r o m   t he   p l a t e n   10  as  i n d i c a t e d   by  an  a r r o w   E2  ( s e e   F i g .  

1 1 ) ,   w h e r e b y   t h e   r o l l e r   37  p r o v i d e d   on  the   u p / d o w n   c o u n t e r  

34  i s   p r e s s e d   o n t o   t h e   cam  3 2 .  

T h u s ,   t h e   head   25  i s   r o t a t a b l e   t o w a r d s   and  away  f r o m  

t h e   p l a t e n   10  by  t h e   p o w e r   of   t h e   m o t o r   M3. 

A  m e c h a n i s m   f o r   t a k i n g   up  t h e   ink   r i b b o n   1  w i l l   b e  

e x p l a i n e d   h e r e i n u n d e r .   The  c a r r i e r   22  is   p r o v i d e d   w i t h   a  

t a k e - u p   s h a f t   39  w h i c h   r o t a t a b l y   s u p p o r t s   a  t a k e - u p   l e v e r  

40 .   The  t a k e - u p   l e v e r   40  in   t u r n   s u p p o r t s   a t   i t s   u p p e r  

p o r t i o n   a  t a k e - u p   c l u t c h   41.   The  t a k e - u p   l e v e r   40  r o t a t a b l y  

s u p p o r t s   a  t a k e - u p   g e a r   42.  The  t a k e - u p   c l u t c h   41  i s  

p r o v i d e d   w i t h   a  g e a r   p o r t i o n   ( n o t   shown)   w h i c h   c o n s t i t u t e s   a  

s u n   g e a r   of  a  p l a n e t a r y   g e a r   w h i l e   t h e   t a k e - u p   g e a r   42  

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

The  c a r r i e r   22  i s   p r o v i d e d   w i t h   a  g u i d e   p o r t i o n   2 2 c  

w h i c h   c a r r i e s   a  t a k e - u p   s w i t c h i n g   l e v e r   43  f o r   m o v e m e n t   i n  

t h e   d i r e c t i o n   of  an  a r r o w   Gl  ( F i g .   8)  and  an  a r r o w   G2  ( F i g .  

9 ) .   The  t a k e - u p   s w i t c h i n g   l e v e r   43  has   one  end  w h i c h   i s  

e n g a g e a b l e   w i t h   t h e   t a k e - u p   l e v e r   40.  A  t a k e - u p   l e v e r  

p r e s s i n g   s p r i n g   44  a c t s   b e t w e e n   a  s p r i n g   r e t a i n e r   2 2 d  
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p r o v i a e a   on  t he   c a r r i e r   22  and  a  s p r i n g   r e t a i n e r   40a  on  t h e  

t a k e - u p   l e v e r   40,  so  as  to  u r g e   t h e   t a k e - u p   l e v e r   40  in  t h e  

d i r e c t i o n   of  an  a r r o w   P i .   The  u r g i n g   f o r c e   p r o d u c e d   by  t h e  

t a k e - u p   l e v e r   p r e s s i n g   s p r i n g   44  i s   t r a n s m i t t e d   t h r o u g h   t h e  

t a k e - u p   l e v e r   40  to  t he   t a k e - u p   s w i t c h i n g   l e v e r   43  t h e r e b y  

u r g i n g   t h e   t a k e - u p   s w i t c h i n g   l e v e r   43  in  t h e   d i r e c t i o n   o f  

t h e   a r r o w   Gl  i n t o   p r e s s u r e   c o n t a c t   w i t h   h e a t   s i n k   26.  T h e  

t a k e - u p   c l u t c h   41  i s   p r o v i d e d   w i t h   -a  h u b - r e c e i v i n g   p o r t i o n  

41a  so  t h a t   a  t a k e - u p   hub  can  f i t   in  t h e   i nk   r i b b o n   1.  A 

f r i c t i o n   c l u t c h   ( n o t   shown)   i s   d i s p o s e d   b e t w e e n   t h e   h u b -  

r e c e i v i n g   p o r t i o n   41a  of  t h e   t a k e - u p   c l u t c h   41  and  a  g e a r  

p o r t i o n   ( n o t   shown)   so  t h a t   t h e   r o t a t i o n   of  t he   g e a r   ( n o t  

shown)   can   be  t r a n s m i t t e d   to  t he   h u b - r e c e i v i n g   p o r t i o n   4 1 a .  

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

w i t h   t h e   p l a t e n   ( h e a d   down)  and  away  f rom  t h e   p l a t e n   ( h e a d   u p )  

and  t h e   o p e r a t i o n   f o r   t a k i n g   up  t h e   r i b b o n   w i l l   be  d e s c r i b e d  

h e r e i n u n d e r   . 

F i g u r e s   8  and  10  show  t h e   h e a d   c o n t a c t   ( h e a d   down)  c o n d i t i o n  

and  t h e   c o n d i t i o n   f o r   t a k i n g   up  t h e   r i b b o n .   As  an  u p / d o w n  

m o t o r   M3  is   d r i v e n   c l o c k w i s e ,   t h e   cam  32  i s   r o t a t e d   t h r o u g h  

t h e   r e d u c t i o n   g e a r   31  in  t h e   d i r e c t i o n   of  t h e   a r r o w   Dl  ( F i g .   9 )  

so  t h a t   t h e   cam  p r o j e c t i o n   32b  on  t h e   cam  32  is  b r o u g h t   i n t o  

c o n t a c t   w i t h   t h e   s t o p p e r   33.  The  r o t a t i o n   of  t h e   cam  32  i n  

c l o c k w i s e   d i r e c t i o n   ( a r r o w   Dl)   ( F i g .   9)  c a u s e s   t h e   r a d i u s   o f  

r o t a t i o n   of  t h e   cam  32  at   t h e   p o i n t   of  c o n t a c t   b e t w e e n   t h e   c a m  

32  and  t h e   r o l l e r   37  p r o v i d e d   on  t h e   u p / d o w n   l e v e r   34.  I n  

c o n s e q u e n c e ,   t h e   u p / d o w n   l e v e r   34  i s   r o t a t e d  
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; o u n t e r c l o c k w i s e   ( d i r e c t i o n   or  a r r o w   &x  )  i r i g .   i u j   a g a i n s t  

:he  u r g i n g   f o r c e   of  t h e   h e a d   r e s e t   s p r i n g   38.  The  f o r c e   o f  

:he  u p / d o w n   l e v e r   34  i s   t r a n s m i t t e d   f r o m   the   arm  36a  of  t h e  

: o r s i o n   c o i l e d   s p r i n g   36  p r o v i d e d   on  t h e   u p / d o w n   l e e r   34  s o  

is  t o   c a u s e   t h e   h e a d   h o l d e r   24  to   be  r o t a t e d  

c o u n t e r c l o c k w i s e   ( d i r e c t i o n   of   a r r o w   Bl)   ( F i g .   1 0 ) ,   w i t h   t h e  

r e s u l t   t h a t   t h e   t h e r m a l   h e a d   26  a d h e r e d   to  t he   h e a t   s i n k   26  

p r o v i d e d   on  t h e   h e a d   h o l d e r   24  i s   p r e s s e d   a g a i n s t   t h e   p l a t e n  

LO  t h r o u g h   t h e   p r i n t   p a p e r   12 .   T h u s ,   d u r i n g   r e c o r d i n g   b y  

n e a n s   o f   t h e   h e a d   25,  t h e   h e a d   25  c o n t a c t s   t h e   p r i n t   p a p e r  

12  so  t h a t   t h e   p r i n t   p a p e r   12  i s   k e p t   a t   t he   i n s t a n t  

p o s i t i o n   by  means   of  t h e   p l a t e n   1 0 .  

The  r a d i u s   of  r o t a t i o n   of   t h e   cam  32  i s   i n c r e a s e d   e v e n  

a f t e r   t h e   t h e r m a l   h e a d   25  h a s   b e e n   b r o u g h t   i n t o   c o n t a c t   w i t h  

t h e   p l a t e n   10,  so  t h a t   t h e   u p / d o w n   l e v e r   34  i s   f u r t h e r  

r o t a t e d   c o u n t e r c l o c k w i s e   ( d i r e c t i o n   of   a r r o w   El)   ( F i g .   1 0 ) .  

In  t h i s   s t a t e ,   h o w e v e r ,   t h e   h e a d   h o l d e r   24  i s   p r e v e n t e d   f r o m  

m o v i n g   b e c a u s e   t h e   t h e r m a l   h e a d   25  i s   s t o p p e d   -by  t h e   p l a t e n  

10.   T h i s   in  t u r n   l i m i t s   t h e   m o v e m e n t   of  t h e   arm  p o r t i o n  

36a  of   t h e   f o r s i o n   c o i l e d   s p r i n g   36  w h i c h   c o n t a c t s   t h e  

p r e c   ion   24b  of  t h e   h e a d   h o l d e r   24.  T h e n ,   as  t h e  

14  r o t a t e s   c o u n t e r c l o c k w i s e   ( d i r e c t i o n   o f  

a r r o w   E l )   ( F i g .   1 0 ) ,   t h e   t o r s i o n   c o i l e d   s p r i n g   36  l e a v e s   t h e  

p r o t r u s i o n   of  t h e   u p / d o w n   l e v e r   34b  so  t h a t   t he   t o r s i o n  

c o i l e d   s p r i n g   36  i s   f u r t h e r   c h a r g e d   up .   S i n c e   t h e   a r m  
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p o r t i o n   J6a   or  t he   t o r s i o n   c o i l e d   s p r i n g   36  has   l e f t   t h e  

p r o t r u s i o n   34b  of  t h e   u p / d o w n   l e v e r   34,  t he   f o r c e   c h a r g e d   i n  

t h e   t o r s i o n   c o i l e d   s p r i n g   36  i s   t r a n s m i t t e d   to  t h e   p r e s s i n g  

p o r t i o n   24b  of  t he   h e a d   h o l d e r   24,  w h e r e b y   t h e   t h e r m a l   h e a d  

25  i s   p r e s s e d   o n t o   t h e   p l a t e n   10  t h r o u g h   t h e   p r i n t   p a p e r   12  

p l a c e d   t h e r e b e t w e e n .  

When  t he   cam  p r o j e c t i o n   32b  of  t h e   cam  32  shown  in  F i g .  

10  i s   h e l d   in  c o n t a c t   w i t h   t h e   s t o p p e r   33,   t h e   t h e r m a l   h e a d  

25  i s   p r e s s e d   o n t o   t h e   p l a t e n   10  by  a  p r e d e t e r m i n e d   f o r c e .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e   r i b b o n  

t a k e - u p   m e c h a n i s m .  

The  m o v e m e n t   of  t h e   h e a t   s i n k   a t t a c h e d   to   t h e   h e a d  

r i o l d e r   24  t o w a r d s   t h e   p l a t e n   10  ( d i r e c t i o n   of  t h e   a r r o w   B l )  

s a u s e s   t h e   t a k e - u p   s w i t c h i n g   l e v e r   43  to  move  in  t h e  

d i r e c t i o n   of  t he   a r r o w   Gl  by  t h e   f o r c e   of  t h e   t a k e - u p   l e v e r  

p r e s s i n g   s p r i n g   44.  In  c o n s e q u e n c e ,   t h e   t a k e - u p   l e v e r   40  i s  

r o t a t e d   in  the   d i r e c t i o n   of  t h e   a r r o w   Fl  so  t h a t   t h e   t a k e - u p  

j e a r   42  p r o v i d e d   on  t h e   t a k e - u p   l e v e r   40  m e s h e s   w i t h   t h e  

: e e t h   27c  p r o v i d e d   on  t h e   r a c k   27.  When  t h e   t h e r m a l   h e a d  

25  i s   p r e s s e d   o n t o   t h e   p l a t e n   10,  t he   a c t i o n   of  t h e   t a k e - u p  

Lever   40  i s   l i m i t e d   by  t h e   p o s i t i o n   of  c o n t a c t   b e t w e e n   t h e  

: a k e - u p   g e a r   42  and  t h e   r a c k   27  so  t h a t   t h e   t a k e - u p   g e a r   42 

.s  u r g e d   o n t o   t he   r a c k   27.  In  t h i s   s t a t e ,   as  t he   c a r r i e r   22 

.s  moved  in  the   r e c o r d i n g   d i r e c t i o n   shown  by  t h e   a r r o w   A l ,  

:he  t a k e - u p   g e a r   42  i s   r o t a t e d   c l o c k w i s e   as  i n d i c a t e d   by  a n  
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a r r o w   HI  so  t h a t   t h e   r o t a t i o n   or  t ne   t a k e - u p   g e a r   4^  i s  

: r a n s m i t t e d   to  t h e   t a k e - u p   c l u t c h   41  w h e r e b y   t h e   h u b -  

r e c e i v i n g   p o r t i o n   41a  i s   r o t a t e d   c o u n t e r c l o c k w i s e   a s  

I n d i c a t e d   by  an  a r r o w   I I .  

I t   i s   t h u s   p o s s i b l e   to   t a k e - u p   t he   ink   r i b b o n   1  in   t h e  

c a s s e t t e   50,  p r o v i d e d   t h a t   t h e   t a k e - u p   hub  55  on  t h e  

c a s s e t t e   50  i s   c o r r e c t l y   r e c e i v e d   in  t he   h u b - r e c e i v i n g  

p o r t i o n   41a  a f t e r   t h e   m o u n t i n g   of  t h e   c a s s e t t e   50  on  t h e  

c a r r i e r   t a b l e   2 8 .  

The  o p e r a t i o n   f o r   m o v i n g   t h e   h e a d   25  away  f r o m   t h e  

p l a t e n   10  ( h e a d   up)  w i l l   be  d e s c r i b e d   h e r e i n u n d e r .  

F i g s .   9  and   11  show  t h e   s t a t e   in   w h i c h   t h e   h e a d   25  h a s  

been   moved  up  away  f r o m   t h e   p l a t e n   and  t h e   s t a t e   in   w h i c h  

t he   t a k e - u p   of   t h e   r i b b o n   has   b e e n   c e a s e d .  

The  u p / d o w n   m o t o r   M3  i s   r o t a t e d   c o u n t e r c l o c k w i s e ,   i . e . ,  

in  t h e   d i r e c t i o n   r e v e r s e   to   t h a t   f o r   t he   h e a d   d o w n  

o p e r a t i o n .   In  c o n s e q u e n c e ,   t h e   cam  32  i s   r o t a t e d   t h r o u g h  

t h e   r e d u c t i o n   g e a r   31  in  t h e   d i r e c t i o n   of  t h e   a r r o w   D2  ( F i g .  

11)  so  t h a t   t h e   cam  p r o j e c t i o n   32b  of  t h e   cam  32  i s   b r o u g h t  

i n t o   c o n t a c t   w i t h   t h e   s t o p p e r   33.   As  a  r e s u l t   of  t h e  

r o t a t i o n   of  t h e   cam  32  in   t h e   d i r e c t i o n   of  t h e .   a r r o w   D2 

( F i g .   1 1 ) ,   t h e   r a d i u s   of  r o t a t i o n   of  t h e   cam  32  a t   t h e   p o i n t  

of  c o n t a c t   b e t w e e n   t h e   cam  32  and   t he   r o l l e r   37  on  t h e  

u p / d o w n   l e v e r   34  i s   r e d u c e d .   In  c o n s e q u e n c e ,   t h e   u p / d o w n  

l e v e r   34  i s   r o t a t e d   in  t h e   d i r e c t i o n   of  t h e   a r r o w   E2  ( F i g .  
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11)  by  t h e   u r g i n g   f o r c e   of  t he   r e s e t   s p r i n g   38,  w h e r e b y   t h e  

h e a t   s i n k   26  and  t h e   t h e r m a l   head   25  on  t h e   h e a d   h o l d e r   24  

a r e   moved  away  f rom  t h e   p l a t e n   10.  M e a n w h i l e ,   t h e   m o v e m e n t  

of  t h e   h e a t   s i n k   26  in  t h e   d i r e c t i o n   of  t h e   a r r o w   B2  c a u s e s  

t h e   t a k e - u p   s w i t c h i n g   l e v e r   43  to  move  in  t h e   d i r e c t i o n   o f  

t h e   a r r o w   G2,  so  t h a t   t h e   t a k e - u p   s w i t c h i n g   l e v e r   43  a c t s   t o  

r o t a t e   t h e   t a k e - u p   l e v e r   43  in  t h e   d i r e c t i o n   of  an  a r r o w   F2  

a g a i n s t   t h e   f o r c e   of  t h e   t a k e - u p   l e v e r   p r e s s i n g   s p r i n g   4 4 ,  

t h e r e b y   m o v i n g   t he   t a k e - u p   g e a r   42  move  away  f r o m   t h e   r a c k  

2 7 .  

In  t h e   n o n - r e c o r d i n g   s t a t e   of  t h e   a p p a r a t u s   in  w h i c h  

t h e   h e a d   25  has   been   moved  away  f rom  t h e   p l a t e n   10  a s  

d e s c r i b e d ,   t h e   h u b - r e c e i v i n g   p o r t i o n   41a  of  t h e   t a k e - u p  

c l u t c h   41  c a n n o t   r o t a t e   even   t h o u g h   t h e   c a r r i e r   22  i s   m o v e d  

in  t h e   d i r e c t i o n   of  t h e   a r r o w   Al  or  A2  a l o n g   t h e   s h a f t   2 1 ,  

so  t h a t   t he   ink  r i b b o n   1  c a n n o t   be  t a k e n   up.   T h e r e f o r e ,  

t h e   t a k e - u p   of  t he   ink  r i b b o n   1  is   no t   c o n d u c t e d   e v e n   t h o u g h  

a  l a t e r - m e n t i o n e d   s w i t c h i n g   l e v e r   62  and  a  s e p a r a t i o n   r o l l e r  

54  h a v e   b e e n   moved  a p a r t   f rom  t he   p l a t e n   10  in  c o n n e c t i o n  

w i t h   t h e   m o v e m e n t   of  t h e   h e a d   25  as  w i l l   be  e x p l a i n e d   l a t e r .  

The  u r g i n g   f o r c e   of  t he   head   r e s e t   s p r i n g   38  i s   no t   s o  

s t r o n g   as  to  be  a b l e   to  c h a r g e   up  t h e   t o r s i o n   c o i l e d   s p r i n g  

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

t a k e - u p   l e v e r   p r e s s i n g   s p r i n g .   The  p o s i t i o n s   of  t he   t h e r m a l  
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h e a d   25  and  t h e   t a k e - u p   g e a r   42  a r e   d e t e r m i n e d   by  t h e   r a d i u s  

of  t h e   cam  3 2 .  

The  a r r a n g e m e n t   may  be  s u c h   t h a t   t h e   u p / d o w n   m o t o r   M3 

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

e n a b l e   t h e   cam  32  t h r o u g h   a  r e q u i r e d   a n g l e   or  s u c h   t h a t   t h e  

m o t o r   M3  i s   s t o p p e d   u p o n   d e t e c t i o n   of  a  l o c k   c u r r e n t   of  t h e  

m o t o r   due  to   l o c k - u p   of   t h e   cam  32  by  a b u t m e n t   of  t h e   c a m  

p r o j e c t i o n   32b  and  t h e   s t o p p e r   33.  In  t h i s   e m b o d i m e n t ,   t h e  

o p e r a t i o n   of   t h e   u p / d o w n   m o t o r   M3  is   c o n t r o l l e d   i n  

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

of  d e t e c t i n g   t h e   p o s i t i o n   of  t h e   cam  3 2 .  

In  t h i s   e m b o d i m e n t ,   t h e   h e a d   25  and  o t h e r   p a r t s   s u c h   a s  

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

w i t h   t h e   h e a d   25  a r e   moved   away  f rom  t h e   p l a t e n   10  i n  

a c c o r d a n c e   w i t h   t h e   m o v e m e n t   of  t he   h e a d   25,  so  t h a t  

u n n e c e s s a r y   t a k e - u p   of  t h e   ink   r i b b o n   is   p r e v e n t e d   d u r i n g  

r e t u r n i n g   of  t h e   c a r r i e r   22  to  t he   home  p o s i t i o n ,   as  w e l l   a s  

when  a  gap  of  a  s i z e   g r e a t e r   t h a n   a  p r e d e t e r m i n e d   s i z e ,  

i . e . ,   a  s k i p ,   e x i s t s   b e t w e e n   i m a g e s   to  be  r e c o r d e d   or  w h e n  

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

c o n s u m p t i o n   of  t h e   ink   r i b b o n   is   a v o i d e d .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e   i n k  

r i b b o n   c a s s e t t e ,   w i t h   s p e c i f i c   r e f e r e n c e   to  F i g s .   12  and  1 3 .  

The  ink   r i b b o n   c a s s e t t e   50  m e n t i o n e d   b e f o r e   i s  

c o n s t i t u t e d   by  a  c a s s e t t e   l o w e r   c a s e   52  and  a  c a s s e t t e   u p p e r  
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c a s e   63  w h i c h   in  c o m b i n a t i o n   c o n s t i t u t e   a  c a s e   c.  With   t h e  

ink   r i b b o n   1  a c c o m m o d a t e d   in  t h e   c a s e   c,  t he   ink  r i b b o n  

c a s s e t t e   50  i s   d e t a c h a b l y   m o u n t e d   on  t he   c a r r i e r   t a b l e   2 8 .  

R e f e r r i n g   to   F i g .   13,   t h e   ink  r i b b o n   1  i s   wound  on  a  

c o r e   51  and  f i t s   a r o u n d   a  p r o j e c t i o n   52a  f o r m e d   on  t h e  

c a s s e t t e   l o w e r   c a s e   52.   The  ink   r i b b o n   1  i s   p a r t l y  

e x t r a c t e d   t h r o u g h   r o l l e r s   53b ,   53c  and  53d  w h i c h   a r e  

r o t a t a b l y   m o u n t e d   on  t h e   p r o j e c t i o n   52b  of  t h e   c a s s e t t e  

l o w e r   c a s e   52,  ink   r i b b o n   d e t e c t i o n   window  52c  and  a  

p r o j e c t i o n   52d  of  t h e   c a s s e t t e   l o w e r   c a s e   so  as  to  b e  

e x p o s e d   to   t h e   o u t s i d e   of  t h e   c a s e   c  and  i s   t h e n   g u i d e d   i n t o  

t h e   c a s e   c  t h r o u g h   an  o p e n i n g   52  €  a f t e r   b e i n g   g u i d e d   by  t h e  

s e p a r a t i o n   r o l l e r   54,  so  as  to  be  t a k e n - u p   on  t h e   t a k e - u p  

hub  5 5 .  

The  a r r a n g e m e n t   i s   s u c h   t h a t   t h e   o p e n i n g   52e  of  t h e  

c a s s e t t e   c o r r e c t l y   f a c e s   t h e   h e a d   25  on  t he   ma in   body  of  t h e  

a p p a r a t u s   when  t h e   c a s s e t t e   50  has   b e e n   s e t   in  t h e   r i g h t  
i 

p o s i t i o n   on  t he   t a b l e   28,  so  t h a t   t he   p o r t i o n   of  t h e   i n k  

r i b b o n   e x p o s e d   to  t h e   o u t s i d e   of  t h e   c a s e   c_  t h r o u g h   t h i s  

o p e n i n g   52e  can  be  h e a t e d   by  means   of  t he   t h e r m a l   h e a d   25  

wh ich   g e n e r a t e s   h e a t   in  a c c o r d a n c e   w i t h   t he   r e c o r d i n g  

i n f o r m a t i o n .   The  ink  r i b b o n   1  i s   u r g e d   o n t o   t he   r o l l e r   5 3 b  

by  means   of  the   p r e s s i n g   s p r i n g   56  p r o v i d e d   on  t he   c a s s e t t e  

l o w e r   c a s e   52.  A  f e l t   56a  a d h e r e d   to  t he   s p r i n g   56 
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p r e v e n t s   t h e   ink   r i b b o n   1  f r o m   b e i n g   d a m a g e d   by  t h e   s p r i n g  

56  w h i c h   a c t s   on  t h e   ink   r i b b o n   1 .  

On  t h e   o t h e r   h a n d ,   a  t e n s i o n   s p r i n g   57  u r g e s   t h e   i n k  

r i b b o n   1  in  t h e   d i r e c t i o n   of   t h e   a r r o w   J  so  as  to   t a k e - u p  

any  s l a c k   of  t h e   ink   r i b b o n   1.  The  t e n s i o n   s p r i n g   57  i s  

p r o v i d e d   on  t h e   c a s s e t t e   l o w e r   c a s e   52  and  i s   a d a p t e d   f o r  

r e s i l i e n t l y   p r e s s i n g   t h e   i n k   r i b b o n   1  a t   t h e   u p s t r e a m   s i d e  

of  t h e   r o l l e r   53c ,   53d  as  v i e w e d   in   t h e   d i r e c t i o n   of  t a k e - u p  

of  t h e   i nk   r i b b o n   1.  When  t h e   s e p a r a t i o n   r o l l e r   54  i s  

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

s e p a r a t i o n   l e v e r   58,   t h e   p a t h   of   t h e   i nk   r i b b o n   1  i s   c h a n g e d  

t e n d i n g   to   a l l o w   t h e   ink   r i b b o n   1  to   s l a c k .   Such   a  s l a c k ,  

h o w e v e r ,   can   be  p r o m p t l y   t a k e n - u p   by  t h e   r e s i l i e n t   f o r c e  

p r o d u c e d   by  t h e   t e n s i o n   s p r i n g ,   t h u s   p r e v e n t i n g   t h e   i n k  

r i b b o n   1  f rom  b e i n g   k e p t   in   l o o s e n e d   s t a t e .   The  t e n s i o n  

s p r i n g   57  a l s o   i s   p r o v i d e d   w i t h   a  f e l t   57a  a d h e r e d   to   t h e  

p o r t i o n   t h e r e o f   c o n t a c t a b l e   w i t h   t h e   ink   r i b b o n   1,  t h e r e b y  

p r o t e c t i n g   t h e   ink   r i b b o n   1.  N e e d l e s   to   s a y ,   t h e  

p r o t e c t i n g   f e l t   57a  may  be  s u b s t i t u t e d   by  a  c o a t i n g   p r o v i d e d  

on  t h e   s u r f a c e   of  t h e   t e n s i o n   s p r i n g   5 7 .  

The  s e p a r a t i o n   l e v e r   58  m e n t i o n e d   b e f o r e   i s   d i s p o s e d   s o  

as   to   be  a b l e   to   s l i d e   a l o n g   t h e   same  s i d e   50a  of  t h e  

c a s s e t t e   50  as  t h e   o p e n i n g   5 2 e .   D u r i n g   t h e   s l i d i n g   m o v e m e n t  

of   t h e   s e p a r a t i o n   l e v e r   58,   t h e   i n n e r   end  p o r t i o n   of  t h e  

l e v e r   58  i s   g u i d e d   by  t h e   end  63a  of  t h e   c a s s e t t e   u p p e r   c a s e  
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63,  t he   g u i d e   63b ,   t h e   end  ( n o t   shown)  of  t he   c a s s e t t e   l o w e r  

c a s e   52  and  a  g u i d e   ( n o t   s h o w n ) ,   w h i l e   t he   o u t e r   end  of  t h e  

l e v e r   58  i s   g u i d e d   by  a  d o w n w a r d   bend  63b  of  t h e   c a s s e t t e  

u p p e r   c a s e   63  and  t h e   u p w a r d   bend   of  the   c a s s e t t e   l o w e r   c a s e  

52.  The  a f o r e m e n t i o n e d   s e p a r a t i o n   r o l l e r   54  i s   s e c u r e d   t o  

t h e   end  of  t h e   l e v e r   58  f o r   r o t a t i o n   a b o u t   a  s h a f t   54a .   T h e  

l e v e r   58  i s   p r o v i d e d   w i t h   an  u p p e r   o p e n i n g   58a  and  a  l o w e r  

o p e n i n g   58b .   The  u p p e r   o p e n i n g   58a  r e c e i v e s   a  p r o j e c t i o n  

52f  of  t h e   l o w e r   c a s e   and  a  r e s e t   s p r i n g   59  i s   p r o v i d e d  

a l o n g   a  g u i d e   bar   58c  so  as  to   a c t   b e t w e e n   t h e   p r o j e c t i o n  

52f  and  t h e   l e v e r   58.  In  c o n s e q u e n c e ,   t he   l e v e r   58  i s   u r g e d  

d o w n w a r d   by  t h e   r e s i l i e n c y   of  t h e   s p r i n g   59  as  i n d i c a t e d ,   b y  

an  a r r o w   C2.  The  l o w e r   o p e n i n g   58b  i s   p r o v i d e d   w i t h   a  

s l i d e r   60  w h i c h   i s   s l i d a b l e   w i t h   r e s p e c t   to  t h e   g u i d e   5 8 d  

a l o n g   t he   g u i d e   58d.   F u r t h e r m o r e ,   a  p r e s s i n g   s p r i n g   61  i s  

p r o v i d e d   s u c h   as  to  s u r r o u n d   a  g u i d e   bar   58e  f i x e d   to   t h e  

l e v e r   58  and  a  g u i d e   ba r   58f   f i x e d   to  t he   s l i d e r   60,   so  t h a t  

t h e   ' s l i d e r   60  i s   n o r m a l l y   u r g e d   downward   as  i n d i c a t e d   by  a n  

a r r o w   C2  i n t o   c o n t a c t   w i t h   a  s t o p p e r   p o r t i o n   58g  of  t h e  

g u i d e   5 8 d .  

The  s w i t c h i n g   l e v e r   62  has   an  end  62a  w h i c h   e n g a g e s  

w i t h   t he   l o w e r   end  60a  of  t h e   s l i d e r   60.  In  t h i s   s t a t e ,   t h e  

s w i t c h i n g   l e v e r   62  i s   d i s p o s e d   b e t w e e n   the   c a s s e t t e   l o w e r  

c a s e   52  and  t h e   c a s s e t t e   u p p e r   c a s e   63  f o r   s l i d i n g   m o v e m e n t  

as  i n d i c a t e d   by  an  a r r o w   K  and  f o r   r o t a t i o n   as  i n d i c a t e d   b y  
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an  a r r o w   L  .  The  r e a r   end  of  t h e   s w i t c h i n g   l e v e r   62  i s  

p r o v i d e d   w i t h   a  b e n t   s w i t c h i n g   p o r t i o n   62b  w h i c h   i s  

e n g a g e a b l e   w i t h   t h e   a f o r e m e n t i o n e d   p r o j e c t i o n s   27a ,   27b  o n  

t h e   m a i n   p a r t   of  t h e   a p p a r a t u s   so  as  to   c a u s e   t he   l e v e r   62  * 

t o   s l i d e   to   t h e   l e f t   and  r i g h t   as  i n d i c a t e d   by  an  a r r o w   K.  

The  s t r o k e   or  r a n g e   of  m o v e m e n t   of  t h e   l e v e r   62  i s   l i m i t e d  

by  b o t h   e n d s   of  t h e   o p e n i n g   5 2 c .   The  c e n t e r   or  f u l c r u m   o f  

r o t a t i o n   of  t h e   l e v e r   6 2 i s   c o n s t i t u t e d   by  a  p r o j e c t i o n   6 2 c  

of   t h e   l e v e r   62  w h i c h   e n g a g e s   w i t h   t h e   l o w e r   c a s e   52  and  a n  

e l o n g a t e d   o p e n i n g   63c  f o r m e d   in   t he   u p p e r   c a s e   6 3 .  

The  l e v e r   62  i s   p r o v i d e d   on  i t s   end  w i t h   a  p r o j e c t i o n  

62d  w h i c h   p r e v e n t s   t h e   l e v e r   f r o m   m o v i n g   to   t h e   l e f t   a n d  

r i g h t   u n i n t e n t i o n a l l y .   The  p r o j e c t i o n   6 2 d ,   h o w e v e r ,   has   a  

s l a n t   s u r f a c e   6 2 d l   so  as  n o t   to   h i n d e r   t h e   l e f t w a r d   a n d  

r i g h t w a r d   m o v e m e n t   of  t h e   l e v e r   62b  c a u s e d   by  t h e   c o n t a c t  

b e t w e e n   t h e   l e v e r   62  and  t h e   p r o j e c t i o n s   2 7 a ,   27b  on  t h e  

m a i n   p a r t   of  t h e   a p p a r a t u s .   N a m e l y ,   when  t h e   l e v e r   62  i s  

m o v e d ,   t h e   t h e   r o l l e r   52k  r o l l s   u n d e r   t h e   p r o j e c t i o n   62d  s o  

t h a t   t h e   m o v e m e n t   of  t h e   l e v e r   62  d o e s   n o t   e n c o u n t e r   a n y  

r e s i s t a n c e .  

W i t h   t h i s   a r r a n g e m e n t   of  t h e   c a s s e t t e   50,   when  t h e  

s w i t c h i n g   p o r t i o n   62b  c o n t a c t s   t h e   p r o j e c t i o n   27b  on  t h e  

xiain  p a r t   of  t h e   a p p a r a t u s ,   t h e   l e v e r   62  i s   moved  to   t h e  

L e f t   so  t h a t   t h e   end  62a  p r o j e c t s   b e y o n d   t h e   s i d e   edge   5 0 a  

of  t h e   c a s s e t t e ,   and  t h e   t h u s   p r o j e c t i n g   end  62a  i s   b r o u g h t  
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to  a  p o s i t i o n   w h e r e   i t   e n g a g e s   w i t h   t he   e n g a g i n g   p o r t i o n   3 0 b  

on  t h e   m a i n   b o d y .   T h e n ,   as  t h e   c o n n e c t i n g   l e v e r   30  is   m o v e d  

t o w a r d s   t h e   p l a t e n   10  as  a  r e s u l t   of  o p e r a t i o n   of  t h e   m o t o r  

M3,  t h e   e n g a g i n g   p o r t i o n   30b  e n g a g e s   w i t h   t h e   end  62a  so  a s  

to   u r g e   t h e   l e v e r   62  t o w a r d s   t h e   p l a t e n   10.  T h i s   m o v e m e n t  

of  t h e   l e v e r   62  c a u s e s   t h e   l e v e r   58  to   move  t o w a r d s   t h e  

p l a t e n   10,  i . e . ,   in  t he   d i r e c t i o n   of  t he   a r r o w   CI ,   a g a i n s t  

t h e   b i a s i n g   f o r c e   of  t he   r e s e t   s p r i n g   59.  A f t e r   t h e   l e v e r  

58  i s   p r e s s e d   o n t o   t h e   p l a t e n   10  t h r o u g h   t h e   i n t e r m e d i a r y   o f  

t h e   ink   r i b b o n   1  and  t he   p r i n t   p a p e r   12,  t h e   s l i d e r   60  i s  

p r e s s e d   t o w a r d s   t he   p l a t e n   10,  i . e . ,   in  t h e   d i r e c t i o n   of  t h e  

a r r o w   CI ,   a g a i n s t   t h e   f o r c e   of  t he   p r e s s i n g   s p r i n g   6 1 .  

T h i s   o p e r a t i o n   i s   c o n t i n u e d   u n t i l   t h e   l e v e r   58  i s   p r e s s e d  

o n t o   t h e   p l a t e n   10  by  t h e   f o r c e   of  t he   p r e s s i n g   s p r i n g   6 1 .  

T h u s ,   t h e   p r i n t   p a p e r   12  and  t h e   ink  s h e e t   1  run   i n  

m u t u a l   c o n t a c t   down  to  t h e   p o s i t i o n   of  t h e   s e p a r a t i o n   r o l l e r  

54  and  a r e   s e p a r a t e d   f rom  e a c h   o t h e r   as  t h e n   p a s s   t h e  

s e p a r a t i o n   r o l l e r   5 4 .  

In  t h i s   e m b o d i m e n t ,   t he   s w i t c h i n g   l e v e r   62  i s   s o  

a r r a n g e d   t h a t   t he   s e p a r a t i o n   r o l l e r   54  is   l i g h t l y   p r e s s e d  

o n t o   t h e   p l a t e n   10  by  t h e   f o r c e   of  t he   s p r i n g   61.  S i n c e   t h e  

s e p a r a t i o n   r o l l e r   54  is   s t a b l y   h e l d   in  c o n t a c t   w i t h   t h e  

p l a t e n   10  by  v i r t u e   of  t he   r e s i l i e n c y ,   i t   i s   p o s s i b l e   t o  

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

q u a l i t y   of  t h e   r e c o r d e d   image   due  to  o f f s e t ,   as  w e l l   a s  
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h e e t   . 

C o n v e r s e l y ,   when  t h e   s w i t c h i n g   p o r t i o n   62b  h a s  

o n t a c t e d   t h e   p r o j e c t i o n   27a  on  t h e   ma in   p a r t   of  t h e  

p p a r a t u s ,   t h e   l e v e r   62  i s   moved   to   t h e   r i g h t   so  t h a t   t h e  

nd  62a  t h e r e o f   i s   r e t r a c t e d   to   t h e   i n n e r   s i d e   of  t h e   s i d e  

dge  50a  of  t h e   c a s s e t t e .   In  t h i s   s t a t e ,   t he   l e v e r   62  i s  

o t   p u s h e d   e v e n   t h o u g h   t h e   c o n n e c t i n g   l e v e r   30  on  t h e   m a i n  

@art  of   t h e   a p p a r a t u s   i s   moved   t o w a r d s   t he   p l a t e n   10  b u t   i s  

e p t   r e t r a c t e d   away  f r o m   t h e   p l a t e n   10  by  the   f o r c e   of  t h e  

e s e t   s p r i n g   59.  In  c o n s e q u e n c e ,   t h e   s e p a r a t i o n   r o l l e r   54  

.s  k e p t   away  f r o m   t h e   p l a t e n   10  so  t h a t   t h e   h e a t e d   p r i n t  

>aper   12  and  t h e   ink   s h e e t   1  a r e   s e p a r a t e d   f rom  e a c h   o t h e r  

;oon  a f t e r   t h e y   h a v e   l e f t   t h e   end  of   t h e   t h e r m a l   h e a d   2 5 .  

F i g .   14  shows   a n o t h e r   e x a m p l e   of  t he   ink  r i b b o n  

c a s s e t t e .   In  t h i s   e x a m p l e ,   a  s i n g l e   c o n t a c t   l e v e r   63  i s  

i s e d   to   p l a y   t h e   r o l e s   of  t h e   s e p a r a t i o n   l e v e r   5 8 ,  

; e p a r a t i o n   r o l l e r   54,   r e s e t   s p r i n g   59,   s l i d e r   60  and  t h e  

p r e s s i n g   s p r i n g   61  w h i c h   a r e   u s e d   in   t h e   e x a m p l e   d e s c r i b e d  

D e f o r e .  

The  c o n t a c t   l e v e r   63  i s   g u i d e d   by  the   c a s s e t t e   l o w e r  

s a s e   52  and  t h e   c a s s e t t e   u p p e r   c a s e   ( n o t   shown)   f o r   m o v e m e n t  

in  t h e   d i r e c t i o n s   of  a r r o w s   CI  and  C2.  The  c o n t a c t   l e v e r   63  

i s   e n g a g e a b l e   w i t h   t h e   s w i t c h i n g   l e v e r   62  so  t h a t   i t   i s  

-  oo  - 



0 2 5 5 8 4 1  

movea  in  t n e   d i r e c t i o n s   of  t he   a r r o w s   CI  and  C2  in  r e s p o n s e  

to  t he   m o v e m e n t   of  t h e   s w i t c h i n g   l e v e r   6 2 .  

Wi th   t h i s   a r r a n g e m e n t   of  t h e   c a s s e t t e ,   when  t h e  

s w i t c h i n g   p o r t i o n   62b  c o n t a c t s   t h e   p r o j e c t i o n   27b  on  t h e  

main   p a r t   of  t h e   a p p a r a t u s ,   t he   l e v e r   62  i s   moved  to   t h e  

l e f t   so  t h a t   t h e   end  62a  p r o j e c t s   b e y o n d   t h e   s i d e   edge   5 0 a  

of  t h e   c a s s e t t e ,   and  t h e   t h u s   p r o j e c t i n g   end  62a  i s   b r o u g h t  

to  a  p o s i t i o n   w h e r e   i t   e n g a g e s   w i t h   t h e   e n g a g i n g   p o r t i o n   3 0 b  

on  t he   ma in   b o d y .   T h e n ,   as  t h e   c o n n e c t i n g   l e v e r   30  i s   m o v e d  

t o w a r d s   t h e   p l a t e n   10  as  a  r e s u l t   of  o p e r a t i o n   of  t h e   m o t o r  

M3,  t he   e n g a g i n g   p o r t i o n   30b  e n g a g e s   w i t h   t h e   end  62a  so  a s  

to  u r g e   t h e   l e v e r   62  t o w a r d s   t h e   p l a t e n   10.  T h i s   m o v e m e n t  

of  t h e   l e v e r   62  c a u s e s   t h e   c o n t a c t   l e v e r   63  to   a  p o s i t i o n  

which   i s   a l m o s t   t h e   same  as  t h e   p o s i t i o n   w h e r e   t h e   t h e r m a l  

riead  25  o p p o s e s   t he   p l a t e n   10,   and  t h e   c o n t a c t   l e v e r   63  i s  

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

L0  or  in  c o n t a c t   w i t h   t h e   p l a t e n   1 0 .  

T h u s ,   t h e   p r i n t   p a p e r   12  and  t h e   ink   s h e e t   1  run   i n  

n u t u a l   c o n t a c t   down  to  t h e   p o s i t i o n   of  t h e   s e p a r a t i o n   r o l l e r  

54  and  a r e   s e p a r a t e d   f rom  e a c h   o t h e r   as  t h e n   p a s s   t h e  

s e p a r a t i o n   r o l l e r   5 4 .  

C o n v e r s e l y ,   when  t he   s w i t c h i n g   p o r t i o n   62b  h a s  

c o n t a c t e d   t h e   p r o j e c t i o n   27a  on  t h e   m a i n   p a r t   of  t h e  

a p p a r a t u s ,   t h e   l e v e r   62  i s   moved  to   t h e   r i g h t   so  t h a t   t h e  

>nd  62a  t h e r e o f   i s   r e t r a c t e d   to  t h e   i n n e r   s i d e   of  t h e   s i d e  
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dge  50a  or  t h e   c a s s e t . c e .   xn  t m a   s l c i l c ,   m e   i c v c i   j.& 

ot   p u s h e d   even   t h o u g h   t h e   c o n n e c t i n g   l e v e r   30  on  t h e   m a i n  

a r t   of  t he   a p p a r a t u s   i s   moved   t o w a r d s   t h e   p l a t e n   10  b u t   i s  

e p t   r e t r a c t e d   away  f r o m   t h e   p l a t e n   10  by  t he   f o r c e   of  t h e  

e s e t   s p r i n g   59.  In  c o n s e q u e n c e ,   t h e   c o n t a c t   l e v e r   63  i s  

e p t   away  f rom  the   p l a t e n   10  so  t h a t   t h e   h e a t e d   p r i n t   p a p e r  

2  and  t h e   ink   s h e e t   1  a r e   s e p a r a t e d   f r o m   e a c h   o t h e r   s o o n  

i f t e r   t h e y   h a v e   l e f t   t h e   end  of  t h e   t h e r m a l   h e a d   2 5 .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e   m a n n e r  

.n  w h i c h   t h e   image   r e c o r d i n g   c o l o r   i s   c h a n g e d   in   t h i s  

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

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

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

image  can   be  r e c o r d e d   a l s o   in   o t h e r   c o l o r s   e q u a l l y   w e l l .  

F i g s .   15  to  18  a r e   p l a n   v i e w s   of  t h e   r e c o r d i n g  

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

o p e r a t i o n   f o r   r e c o r d i n g   an  i m a g e   I n   two  c o l o r s .   In  t h e s e  

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

for  t h e   r e c o r d i n g   w i t h   t h e   i n k   r i b b o n   c a s s e t t e   50  m o u n t e d   o n  

^he  c a r r i e r   t a b l e   2 8 .  

In  t h i s   e m b o d i m e n t ,   an  i m a g e   i s   r e c o r d e d   by  s e l e c t i v e  

i s e   of  two  c o l o r s ,   i . e . ,   r e d   and   b l a c k ,   in  a c c o r d a n c e   w i t h  

the   c o l o r   i n f o r m a t i o n   g i v e n   e x t e r n a l l y ,   by  m a k i n g   use   of  t h e  

ink  r i b b o n   c a s s e t t e   50  of  t h e   t y p e   d e s c r i b e d   h e r e i n b e f o r e .  
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3  t h e   image   r e c o r d i n g   in  r ed   c o l o r .  

P i g s .   15  and  16  i l l u s t r a t e   t he   o p e r a t i o n   f o r   r e c o r d i n g  

1  image   by  m a k i n g   u se   of  t h e   s e c o n d   ink  l a y e r   3b  ( r e d )   of  a  

, / o - c o l o r e d   ink   r i b b o n   1  of  t he   t y p e   d e s c r i b e d   b e f o r e .   P i g .  

5  s p e c i f i c a l l y   shows   t h e   o p e r a t i o n   f o r   s w i t c h i n g   t h e  

e c o r d i n g   c o l o r .  

Upon  r e c e i p t   of  r ed   c o l o r   r e c o r d i n g   i n f o r m a t i o n   in  a  

a n n e r   w h i c h   w i l l   be  e x p l a i n e d   l a t e r ,   t h e   u p / d o w n   m o t o r   M3 

see   P i g .   9)  o p e r a t e s   c o u n t e r c l o c k w i s e   as  d e s c r i b e d   b e f o r e  

o  as  to  move  t h e   t h e r m a l   h e a d   25  in  t he   d i r e c t i o n   of  t h e  

r row  B2  away  f rom  t h e   p l a t e n   10.  M e a n w h i l e ,   t he   c o n n e c t i n g  

. eve r   30  i s   moved  in  t h e   d i r e c t i o n   of  t h e   a r r o w   C2.  T h e n ,  

;he  c a r r i e r   m o t o r   M2  ( s e e   F i g .   6)  o p e r a t e s   to   move  t h e  

: a r r i e r   22  ( s e e   F i g .   9)  to   t h e   l e f t ,   i . e . ,   in  t he   d i r e c t i o n  

>£  t h e   a r r o w   A2,  so  as  to  b r i n g   t h e   s w i t c h i n g   p o r t i o n   62b  o f  

:he  s w i t c h i n g   l e v e r   62  i n t o   c o n t a c t   w i t h   t h e   p r o j e c t i o n   2 7 a  

jf  t h e   r a c k   27,  t h e r e b y   m o v i n g   t h e   s w i t c h i n g   l e v e r   62  to  t h e  

r i g h t ,   i . e . ,   in  t h e   d i r e c t i o n   of  t h e   a r r o w   Kl .   As  a  r e s u l t  

Df  t h e   m o v e m e n t   of  t he   s w i t c h i n g   l e v e r   62  in  t he   d i r e c t i o n  

Df  t he   a r r o w   Kl,   t h e   c o n n e c t i n g   p o r t i o n   62a  of  t he   s w i t c h i n g  

l e v e r   62  i s   d i s e n g a g e d   f r o m   t he   c o n n e c t i n g   l e v e r   30.  At  t h e  

same  t i m e ,   t he   r e s e t   s p r i n g   59  u r g e s   t he   s e p a r a t i o n   l e v e r   58  

d o w n w a r d   ( d i r e c t i o n   of  t h e   a r r o w   C2)  and  t he   s w i t c h i n g   l e v e r  

62  c o u n t e r c l o c k w i s e   ( d i r e c t i o n   of  t h e   a r r o w   L 2 ) ,  
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. l e r   54  i s   k e p t   s u f f i c i e n t l y   away  f r o m   t h e   p l a t e n   1 0 .  

i n   t he   s t a t e   shown  in  F i g .   16,   t h e   a p p a r a t u s   i s   r e a d y  

:  r e c o r d i n g   an  image   by  m a k i n g   u se   of  t h e   s e c o n d   ink   l a y e r  

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

T h i s   s t a t e   i s   a c h i e v e d   by  o p e r a t i n g   t h e   u p / d o w n   m o t o r  

( s e e   F i g .   9)  c l o c k w i s e   f r o m   t h e   s t a t e   e x p l a i n e d   i n  

n n e c t i o n   w i t h   F i g .   15.  As  a  r e s u l t   of  t h e   c l o c k w i s e  

e r a t i o n   of  t h e   u p / d o w n   m o t o r   M3,  t h e   t h e r m a l   h e a d   25  i s  

l t a t e d   t o w a r d s   t h e   p l a t e n   10  as   i n d i c a t e d   by  t h e   a r r o w   B l  

, e r e b y   p r e s s i n g   t h e   t h e r m a l   h e a d   25  o»-.o  t he   p l a t e n   10  

. r o u g h   t he   i n t e r m e d i a r i e s   of   t h e   p r i n t   p a p e r   12  and  t h e  

, o - c o l o r   ink   r i b b o n   1.  T h i s   o p e r a t i o n   i s   a c c o m p a n i e d   b y  

„   m o v e m e n t   of  t h e   h e a t   s i n k   26  in  t h e   d i r e c t i o n   of  t h e  

c r o „   Bl  w h i c h   in  t u r n   c a u s e s   t h e   c o n n e c t i o n   l e v e r   30  t o  

Dve  t o w a r d s   t h e   p l a t e n   10  as  i n d i c a t e s   by  an  a r r o w   CI .   I n  

h i s   s t a t e ,   h o w e v e r ,   t he   s e p a r a t i o n   l e e r   58  and  t h e  

w i t c h i n g   l e v e r   62  h a v e   b e e n   u r g e d   d o w n w a r d   ( d i r e c t i o n   o f  

he  a r r o w   C2)  and  c o u n t e r c l o c k w i s e   d i r e c t i o n   of  t he   a r r o w  

,2) ,   r e s p e c t i v e l y ,   by  t he   r e s e t   s p r : n g   59,   so  t h a t   t h e  

e p a r a t i o n   l e v e r   58  has  b e e n   s u f f i c i e n t l y   s p a c e d   f rom  t h e  

„   17  T h e r e f o r e ,   t h e   ce  r i e r   22  can  be  moved  i n  
i r i n t   p a p e r   12.  i n e r e i u i e ,  

. .   „  . j s r e c t i o r   of  t h e   a r r o w   Al)  .  A f t e r  
:he  r e c o r d i n g   d i r e c t i o n   ( d i r e c t i o r  

i i   hh»  h e a t   a ; n e r a t i n g   p o r t i o n   25a  o f  
r ioving  t h e   c a r r i e r   22,  t h e   n e a t  

,  u  .*  9R  <«  s u o o l i e d   ; i t h   e l e c t r i c   power   i n  
^he  t h e r m a l   h e a d   25  is   s u p p i i < =  
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a c c o r d a n c e   w i t h   r e c o r d i n g   i n f o r m a t i o n   so  as  to  g e n e r a t e   h e a t  

t h e r e b y   h e a t i n g   the   t w o - c o l o r e d   ink   r i b b o n   1.  i n  

c o n s e q u e n c e ,   t h e   h e a t e d   p o r t i o n s   of  t h e   s e c o n d   ink  l a y e r   3 b  

a r e   t r a n s f e r r e d   to  t h e   p r i n t   p a p e r   12  t h e r e b y   f o r m i n g   a n  

image   in  red   c o l o r .   I m m e d i a t e l y   a f t e r   the   h e a t i n g ,   t h e   i n k  

r i b b o n   1  l e a v e s   t he   end  25b  of  t h e   t h e r m a l   h e a d   25  and  i s  

t r a c t e d   by  t he   t a k e - u p   f o r c e   w h i c h   i s   p r o d u c e d   as  a  r e s u l t  

of  r o t a t i o n   of  t h e   t a k e - u p   c l u t c h   41  in   t he   d i r e c t i o n   of  t h e  

a r r o w   11,  w h e r e b y   t h e   ink  r i b b o n   1  i s   s e p a r a t e d   f rom  t h e  

p r i n t   p a p e r   12.  The  t w o - c o l o r e d   r i b b o n   1  i s   t h e n   t a k e n - u p  

by  t he   t a k e - u p   c o r e   5 5 .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

r e c o r d i n g   o p e r a t i o n   f o r   r e c o r d i n g   an  image   in  b l a c k   c o l o r .  

F i g s .   17  and  18  i l l u s t r a t e   t he   a p p a r a t u s   w h i c h   i s   r e a d y   f o r  

r e c o r d i n g   an  image   by  m a k i n g   use   of   b o t h   the   f i r s t   ink   l a y e r  

3a  and  t he   s e c o n d   ink  l a y e r   3b  of  t h e   t w o - c o l o r e d   ink   r i b b o n  

1.  F i g .   17  s p e c i f i c a l l y   shows   t h e   o p e r a t i o n   f o r   c h a n g i n g  

t he   r e c o r d i n g   c o l o r .  

R e c o r d i n g   i n f o r m a t i o n   f o r   r e c o r d i n g   an  image   in  b l a c k  

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

In  r e s p o n s e   to  t he   r e c o r d i n g   i n f o r m a t i o n ,   t he   u p / d o w n   m o t o r  

M3  ( s e e   F i g .   9)  o p e r a t e s   c o u n t e r c l o c k w i s e   so  as  to  move  t h e  

t h e r m a l   head   25  in  t he   d i r e c t i o n   of  t h e   a r r o w   B2  away  f r o m  

the   p l a t e n   10.  At  t h e   same  t i m e ,   t h e   c o n n e c t i o n   l e v e r   30  i s  

moved  in  t he   d i r e c t i o n   of  t he   a r r o w   C2.  S u b s e q u e n t l y ,   t h e  
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: a r r i e r   m o t o r   M2  ( s e e   F i g .   6)  o p e r a t e s   so  as  to   move  t r i e  

; a r r i e r   22  ( s e e   F i g .   9)  to  t he   r i g h t   as  i n d i c a t e d   by  t h e  

i r r o w   A l ,   t h e r e b y   b r i n g i n g   the   s w i t c h i n g   p o r t i o n   62b  of  t h e  

s w i t c h i n g   l e v e r   62  i n t o   c o n t a c t   w i t h   t h e   p r o j e c t i o n   27b  o f  

:he  r a c k   27,  t h u s   s h i f t i n g   the   c h a n g e - o v e r   l e v e r   62  to  t h e  

L e f t ,   i . e . ,   in  t h e   d i r e c t i o n   of  t h e   a r r o w   K2.  As  a  r e s u l t  

)f  t h e   m o v e m e n t   of  t h e   s w i t c h i n g   l e v e r   62  in  t h e   d i r e c t i o n  

3f  t h e   a r r o w   K2,  t h e   c o n n e c t i n g   p o r t i o n   62a  of  t h e   s w i t c h i n g  

Lever   62  i s   b r o u g h t   i n t o   e n g a g e m e n t   w i t h   t h e   c o n n e c t i o n  

Lever   30.   M e a n w h i l e ,   t h e   s e p a r a t i o n   l e v e r   58  has   b e e n   m o v e d  

downward   ( d i r e c t i o n   o f   t h e   a r r o w   C2)  and  t h e   s w i t c h i n g   l e v e r  

52  h a s   b e e n   u r g e d   c o u n t e r c l o c k w i s e   ( d i r e c t i o n   of  t he   a r r o w  

1,2),  r e s p e c t i v e l y ,   by  t h e   f o r c e   of  t h e   r e s e t   s p r i n g   5 9 ,  

t f h i l e   t h e   s e p a r a t i o n   l e v e r   58  has   b e e n   s p a c e d   a p a r t   f r om  t h e  

p r i n t   p a p e r   1 2 .  

F i g .   17  shows   t h e   s t a t e   in  w h i c h   t h e   a p p a r a t u s   i s   r e a d y  

f o r   t r a n s f e r r i n g   b o t h   t h e   f i r s t   ink   l a y e r   3a  ( b l a c k )   and  t h e  

s e c o n d   i n k   l a y e r   3b  of  t h e   t w o - c o l o r e d   i nk   r i b b o n   so  as  t o  

e f f e c t   r e c o r d i n g   in  b l a c k   c o l o r .   T h i s   s t a t e   i s   a c h i e v e d   a s  

f o l l o w s .   As  t h e   u p / d o w n   m o t o r   M3  ( s e e   F i g .   9)  o p e r a t e s  

c l o c k w i s e   f r o m   t h e   s t a t e   e x p l a i n e d   w i t h   r e f e r e n c e   to  F i g .  

16,   t h e   t h e r m a l   h e a d   25  i s   r o t a t e d   t o w a r d s   t h e   p l a t e n   1 0 ,  

i . e . ,   in   t h e   d i r e c t i o n   of   t he   a r r o w   B l ,   so  as  to   p r e s s   t h e  

p l a t e n   10  t h r o u g h   t he   i n t e r m e d i a r i e s   of  t h e   p r i n t   p a p e r   1 2  

and   t h e   t w o - c o l o r e d   ink   r i b b o n   1.  T h i s   o p e r a t i o n   i s  
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c ^ ^ a i i i e a   Dy  cne  m o v e m e n t   of  t he   h e a t   s i n k   26  in  t h e  

d i r e c t i o n   of  t h e   a r r o w   Bl ,   w h i c h   in  t u r n   c a u s e s   t he   e n g a g i n g  
p o r t i o n   30b  of  t he   c o n n e c t i o n   l e v e r   30  to  p u s h   up  t h e  

c o n n e c t i n g   p o r t i o n   62a  of  t h e   s w i t c h i n g   l e v e r   62  t h e r e b y  

r o t a t i n g   t h e   s w i t c h i n g   l e v e r   62  c l o c k w i s e   ( d i r e c t i o n   of  t h e  

a r r o w   LI)  a g a i n s t   t he   f o r c e   of  t h e   r e s e t   s p r i n g   59.  As  a  

r e s u l t   of  t h e   r o t a t i o n   of  t h e   s w i t c h i n g   l e v e r   62  in  t h e  

d i r e c t i o n   of  t h e   a r r o w   LI ,   t h e   s e p a r a t i o n   l e v e r   58  i s   m o v e d  

j p w a r d   as  i n d i c a t e d   by  t h e   a r r o w   CI  so  as  to  c o n t a c t   t h e  

p r i n t   p a p e r   12  t h r o u g h   t h e   r i b b o n   1.  The  c o n n e c t i o n   l e v e r  

30  f u r t h e r   moved  in  t h e   d i r e c t i o n   of  t he   a r r o w   CI  t h e r e b y   t o  

r o t a t e   t he   s w i t c h i n g   l e v e r   62  in  t h e   d i r e c t i o n   of  t h e   a r r o w  

.1.  A  f u r t h e r   r o t a t i o n   of  t h e   s w i t c h i n g   l e v e r   62  in  t h e  

l i r e c t i o n   of  t h e   a r r o w   LI  c a u s e s   t h e   s l i d e r   60  to  move  i n  

:he  d i r e c t i o n   of  t he   a r r o w   CI  a g a i n s t   t he   f o r c e s   of  t h e  

@eset  s p r i n g   59  and  t h e   p r e s s i n g   s p r i n g   61.  The  p r e s s i n g  

i p r i n g   61  p r o d u c e s   a  r e a c t i o n a l   f o r c e   w h i c h   a c t s   to  p r e s s  

:he  s e p a r a t i o n   r o l l e r   54  of  t h e   s e p a r a t i o n   l e v e r   58  i n t o  

l o n t a c t   w i t h   t h e   p r i n t   p a p e r   12  t h r o u g h   t he   ink  r i b b o n   1  o r  

o  p o s i t i o n   t he   s e p a r a t i o n   r o l l e r   54  in  t he   v i c i n i t y   of  t h e  

T i n t   p a p e r   1 2 .  

In  t h i s   s t a t e ,   t h e   c a r r i e r   22  is  moved  to  t h e   r i g h t   i n  

he  r e c o r d i n g   d i r e c t i o n ,   i . e . ,   in  t he   d i r e c t i o n   of  t he   a r r o w  

1,  and  t he   h e a t   g e n e r a t i n g   p o r t i o n   25a  of  t he   t h e r m a l   h e a d  

5  is   s u p p l i e d   w i t h   e l e c t r i c   power   in  a c c o r d a n c e   w i t h   t h e  

4D  - 



• e c o r d i n g   i n f o r m a t i o n   t h e r e b y   h e a t i n g   t n e   t w o - c o i o r e a   m K  

: i b b o n   1.  T h e n ,   as  t h e   i nk   r i b b o n   and  t he   p r i n t   p a p e r  

s u p e r p o s e d   on  e a c h   o t h e r   a r e   moved   to  t h e   p o s i t i o n   of  t h e  

s e p a r a t i o n   r o l l e r   54  on  t h e   s e p a r a t i o n   l e v e r   58,  w h i c h  

j o s i t i o n   b e i n g   s p a c e d   f r o m   t h e   h e a t   g e n e r a t i n g   p o r t i o n   2 5 a  

>y  a  d i s t a n c e   €,  t h e   i n k   r i b b o n   i s   t r a c t e d   by  t h e   t a k e - u p  

f o r c e   w h i c h   i s   p r o d u c e d   as  a  r e s u l t   of  r o t a t i o n   of  t h e   t a k e -  

ip  c l u t c h   41  in  t h e   d i r e c t i o n   of   t h e   a r r o w   11,   so  t h a t   t h e  

Lnk  r i b b o n   is   s e p a r a t e d   f r o m   t h e   p r i n t   p a p e r   12,   w h e r e b y   t h e  

f i r s t   i nk   l a y e r   3a  t o g e t h e r   w i t h   t h e   s e c o n d   i nk   l a y e r   3b  i s  

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

an  i m a g e   in  b l a c k   c o l o r   on  t h e   p r i n t   p a p e r   12.   T h e n ,   t h e  

: w o - c o l o r e d   r i b b o n   1  i s   t a k e n - u p   by  t h e   c o r e   5 5 .  

The  s t a t e s   of  r e c o r d i n g   of  i m a g e s   in  r ed   and  b l a c k  

c o l o r s   r e s p e c t i v e l y   w i l l   be  e x p l a i n e d   h e r e i n u n d e r   w i t h  

s p e c i f i c   r e f e r e n c e   to   F i g s .   19  and  20  w h i c h   a r e   e n l a r g e d  

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

F i g s .   21  and  22  w h i c h   a r e   e n l a r g e d   s c h e m a t i c   i l l u s t r a t i o n s  

Df  t h e   r e c o r d i n g   in  b l a c k   c o l o r .  

In  t h e   s t a t e   shown   in   F i g s .   19  and  20,  t h e   r e c o r d i n g   i s  

e f f e c t e d   by  t h e   ink   on  t h e   s e c o n d   ink  l a y e r   w h i c h ,   in  t h i s  

c a s e ,   i s   i n t e n d e d   f o r   r e c o r d i n g   in  red  c o l o r .  

R e f e r r i n g   to  t h e s e   F i g u r e s ,   t he   t h e r m a l   h e a d   25  i s  

p r e s s e d   o n t o   t he   p l a t e n   10  t h r o u g h   the   i n t e r m e d i a r y   of  t w o -  

c o l o r e d   ink   r i b b o n   1  and   t h e   p r i n t   p a p e r   12.  The  h e a t  
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g e n e r a t i o n   p o r t i o n   25a  of  t h e   t h e r m a l   h e a d   25  i s   s u p p l i e d  

w i t h   e l e c t r i c   power   in  a c c o r d a n c e   w i t h   t he   r e c o r d i n g  

i n f o r m a t i o n   so  as  to  g e n e r a t e   h e a t   in  a  c o n t r o l l e d   m a n n e r  

w h i l e   t h e   t h e r m a l   f e d   25  r u n s   in  t h e   d i r e c t i o n   of  t h e   a r r o w  

h i ,   t h e r e b y   h e a t i n g   t he   t w o - c o l o r e d   ink  r i b b o n   1.  As  a  

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

l a y e r   3b  of  r ed   c o l o r   on  t h e   t w o - c o l o r e d   ink  r i b b o n   1  a t t a c h  

to  t h e   p r i n t   p a p e r   1 2 .  

As  t h e   t h e r m a l   h e a d   25  i s   f u r t h e r   moved  in  t h e  

d i r e c t i o n   of  t h e   a r r o w   Al ,   t he   ink  r i b b o n   is   d e f l e c t e d   a t  

t h e   edge   25b  of  t he   t h e r m a l   head   25  so  t h a t   t h e   t a k e - u p  

f o r c e   i s   a p p l i e d   to  t h e   ink   r i b b o n   1  so  as  to   s e p a r a t e   t h e  

same  f r o m   t h e   p r i n t   p a p e r   12,  w i t h i n   a  v e r y   s h o r t   t i m e   t l  

a f t e r   t h e   h e a t i n g ,   i . e . ,   b e f o r e   t he   ink  r i b b o n   1  b e c o m e s  

c o o l e d .   In  t h i s   c o n n e c t i o n ,   a  r e f e r e n c e   s h a l l   be  made  t o  

F i g .   2  w h i c h   shows   t h e   c h a r a c t e r i s t i c s   of  t w o - c o l o r e d   i n k  

r i b b o n .  

As  w i l l   be  s e e n   f rom  F i g .   3,  t h e   r e l a t i o n s h i p s   b e t w e e n  

t h e   a d h e s i o n   f o r c e s   a c t i n g   b e t w e e n   a d j a c e n t   l a y e r s   of  t h e  

t w o - c o l o r e d   ink   r i b b o n   2  a t   t he   moment   of  t h e   a b o v e -  

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

b e t w e e n   t h e   s u b s t r a t e   2  and  the   f i r s t   ink   l a y e r   3a  i s  

g r e a t e r   t h a n   t h e   a d h e s i o n   f o r c e   b e t w e e n   t he   f i r s t   ink   l a y e r  

3a  and  t h e   s e c o n d   ink  l a y e r   3b.  On  t h e   o t h e r   h a n d ,   a  l a r g e  

a d h e s i o n   f o r c e   i s   g e n e r a t e d   b e t w e e n   t he   s e c o n d   ink   l a y e r   3b  
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,nd  t he   p r i n t   p a p e r   12,  so  t h a t   t he   in*   l a y e r   j  i s  

l e l a m i n a t e d   a t   t h e   b o u n d a r y   b e t w e e n   t h e   f i r s t   ink   l a y e r   3 a  

md  t he   s e c o n d   ink   l a y e r   3b  w h e r e   t h e   a d h e s i o n   f o r c e   i s   t h e  

i m a l l e s t .   In  c o n s e q u e n c e ,   o n l y   t h e   s e c o n d   ink   l a y e r   3 b  

r h i c h   in   t h i s   c a s e   c a r r i e s   r e d   c o l o r   i s   t r a n s f e r r e d   to   t h e  

> r i n t   p a p e r   12  t h e r e b y   f o r m i n g   a  r e c o r d   Rl  of  i m a g e   in  r e d  

: o l o r   on  t he   p r i n t   p a p e r   1 2 .  

In  c o n t r a s t ,   t h e   r e c o r d i n g   of  an  i m a g e   in  b l a c k   c o l o r  

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

l e r e i n u n d e r   . 

F i g s .   21  and  22  show  t h e   r e c o r d i n g   of  t h e   f i r s t   i n k  

Layer   3a  and  t h e   s e c o n d   i n k   l a y e r   3 b .  

The  t h e r m a l   h e a d   25  is   p r e s s e d   o n t o   t h e   p l a t e n   1 0  

t h r o u g h   t he   i n t e r m e d i a r i e s   of  t he   t w o - c o l o r e d   ink   r i b b o n   1  

and  t h e   p r i n t   p a p e r   12,   in  t h e   same  m a n n e r   as  t h a t   in  t h e  

image   r e c o r d i n g   in  r e d   c o l o r .   The  h e a t   g e n e r a t i n g   p o r t i o n  

25a  of  t h e   t h e r m a l   h e a d   25  i s   s u p p l i e d   w i t h   e l e c t r i c   p o w e r  

in  a c c o r d a n c e   w i t h   t h e   r e c o r d i n g   i n f o r m a t i o n   so  as  t o  

g e n e r a t e   h e a t   t h e r e b y   h e a t i n g   the   t w o - c o l o r e d   i nk   r i b b o n   1 .  

As  a  r e s u l t   of  t h e   h e a t i n g ,   t h e   s e c o n d   ink  l a y e r   3b  of  t h e  

t w o - c o l o r e d   ink   r i b b o n   1  a t t a c h e s   to   t h e   p r i n t   p a p e r   1 2 .  

The  t w o - c o l o r e d   ink   r i b b o n   1  i s   p r e s s e d   by  t he   s e p a r a t i o n  

r o l l e r   54  o n t o   t h e   p r i n t   p a p e r   12  by  t h e   s e p a r a t i o n   r o l l e r  

54  w h i c h   is   s p a c e d   f r o m   t h e   h e a t   g e n e r a t i n g   p o r t i o n   25a  by  a  

d i s t a n c e   t  in  t h e   d i r e c t i o n   o p p o s i t e   to  t h e   d i r e c t i o n  

i n d i c a t e d   by  t h e   a r r o w   Al .   The  s e p a r a t i o n   r o l l e r   54  i s  

moved  as  a  u n i t   w i t h   t h e   t h e r m a l   h e a d   25  so  t h a t   t h e  
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d i s t a n c e   t  i s   a l w a y s   m a i n t a i n e d   b e t w e e n   the   s e p a r a t i o n  

r o l l e r   54  and  t he   h e a t   g e n e r a t i n g   p o r t i o n   25a .   When  a  

c o m p a r a t i v e l y   l o n g   t i m e   t2  has   p a s s e d   a f t e r   t h e   moment  o f  

h e a t i n g ,   t h e   h e a t e d   p o r t i o n   of  t he   t w o - c o l o r e d   ink   r i b b o n   1 

c l e a r s   t h e   s e p a r a t i o n   r o l l e r   54.  The  t i m e   t2  i s   l o n g   e n o u g h  

to  a l l o w   t h e   h e a t e d   ink  r i b b o n   to  become  s u b s t a n t i a l l y  

c o o l e d ,   as  shown  in  F i g .   2  w h i c h   shows  t he   c h a r a c t e r i s t i c s  

of  t h e   t w o - c o l o r e d   ink  r i b b o n .   As  soon   as  t h e   ink   r i b b o n   1 

c l e a r s   t he   s e p a r a t i o n   r o l l e r   54,  i t   r e c e i v e s   t h e   t a k e - u p  

f o r c e   so  as  to  be  s e p a r a t e d   f rom  the   p r i n t   p a p e r   12.  T h e  

t i m e   l e n g t h   t2  can  be  v a r i e d   as  d e s i r e d   by  c h a n g i n g   t h e  

d i s t a n c e   I .  

As  shown  in  F i g .   3,  a t   t h e   moment   of  s e p a r a t i o n  

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

f o r c e s   b e t w e e n   a d j a c e n t   l a y e r s   of  t he   ink  r i b b o n   1  is   s u c h  

t h a t   t he   a d h e s i o n   f o r c e   b e t w e e n   t he   s u b s t r a t e   2  and  t h e  

f i r s t   ink  l a y e r   3a  i s   s m a l l e r   t h a n   the   a d h e s i o n   f o r c e  

b e t w e e n   t h e   f i r s t   ink  l a y e r   3a  and  t he   s e c o n d   ink   l a y e r   3 b .  

At  t h e   same  t i m e ,   t h e   a d h e s i o n   f o r c e   b e t w e e n   t h e   s e c o n d   i n k  

l a y e r   3b  and  the   p r i n t   p a p e r   12  has   been   i n c r e a s e d   as  a  

r e s u l t   of  h e a t i n g   by  t he   t h e r m a l   head   25.  In  c o n s e q u e n c e ,  

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

s u b s t r a t e   2  and  t he   f i r s t   ink  l a y e r   3a  w h e r e   t h e   a d h e s i o n  

f o r c e   i s   s m a l l e s t ,   so  t h a t   b o t h   t he   f i r s t   ink   l a y e r   3a  a n d  
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:he  s e c o n d   ink   l a y e r   3b  a r e   t r a n s r e r r e a   to   t n e   p r i n t   p a p e r  

L2  t h u s   f o r m i n g   a  r e c o r d   Bl  of  t h e   image   in  b l a c k   c o l o r .  

As  w i l l   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g   d e s c r i p t i o n ,  

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

I n v e n t i o n ,   t h e   s e c o n d   ink   l a y e r   3b  s o l e l y   or  t he   f i r s t   a n d  

:he  s e c o n d   ink   l a y e r s   3a,   3b  t o g e t h e r   a r e   s e l e c t i v e l y  

: r a n s f   e r r e d   to   t h e   p r i n t   p a p e r   12,   t h u s   e n a b l i n g   an  image   t o  

De  r e c o r d e d   in  two  c o l o r s .   T h i s   r e m a r k a b l e   e f f e c t   i s  

p r o d u c e d   by  s e l e c t i v e l y   a d o p t i n g   a  mode  in   w h i c h   t h e   i n k  

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

bhe  h e a t i n g   by  t h e   t h e r m a l   h e a d   e d g e   and  a  mode  in  w h i c h   t h e  

s e p a r a t i o n   of   t h e   i nk   r i b b o n   i s   c o n d u c t e d   a t   a  p o s i t i o n  

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

a f t e r   t h e   t r a v e l   by  t h e   d i s t a n c e   €  ( o v e r r u n ) .  

[ B l o c k   D i a g r a m ]  

F i g .   23  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e   c o n s t r u c t i o n   o f  

t he   a b o v e - d e s c r i b e d   o u t p u t   d e v i c e .   T h i s   b l o c k   d i a g r a m  

shows  o n l y   t h e   c o n n e c t i o n   b e t w e e n   t h e   a s s o c i a t e d   b l o c k s   a n d  

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

s u r r o u n d e d   by  b r o k e n   l i n e s   shows   a  c e n t r a l   p r o c e s s i n g   u n i t  

(CPU)  . 

The  CPU  i s   a d a p t e d   to   r e a d   v a r i o u s   p r o g r a m s   and  d a t a  

f rom  a  l a t e r - m e n t i o n e d   r e a d   o n l y   memory  (ROM),  and  c o n d u c t s  

v a r i o u s   a r i t h m e t i c   o p e r a t i o n s   and  j u d g m e n t s ,   as  w e l l   a s  

c o n t r o l   of  v a r i o u s   p a r t s   of  t h e   a p p a r a t u s .   I t   is   p o s s i b l e  
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to  e m p l o y   a  p l u r a l i t y   of  s u c h   CPUs.  The  ROM  s t o r e s   v a r i o u s  

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

and  d o t   p a t t e r n s   ( c h a r a c t e r   g e n e r a t o r   CG),  as  w e l l   a s  

v a r i o u s   d a t a   n e c e s s a r y   f o r   t h e   p r i n t i n g .   A  r e a d / w r i t e  

memory  TRAM  has   a  p l u r a l i t y   of  a r e a s   s u c h   as  a  w o r k i n g   a r e a  

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

c o m p u t a t i o n   w h i c h   i s   b e i n g   p r o c e s s e d   or  e x e c u t e d   by  the   CPU, 

a  b u f f e r   a r e a   f o r   s t o r i n g   v a r i o u s   d a t a   i n p u t   f rom  t h e  

k e y b o a r d   15  and  e x t e r n a l   i n t e r f a c e   p o r t i o n   IFu  w h i c h   w i l l   b e  

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

The  TRAM  is   b a c k e d   up  by  a  b a t t e r y   power   s u p p l y   so  t h a t   i t  

can  h o l d   t he   d a t a   e v e n   t h o u g h   t he   p o w e r   s u p p l y   f rom  the   m a i n  

p a r t   of  t he   a p p a r a t u s   i s   c e a s e d   due  to  t u r n i n g   o f f   of  t h e  

power   s w i t c h   1 4 .  

The  CPU  is   c o n n e c t e d   to  a  p r i n t e r   u n i t   PU  t h r o u g h   a  

t h e r m a l   head   d r i v e r   THD,  m o t o r   d r i v e r   MD  and  a  s e n s i n g   u n i t  

SU. 

The  t h e r m a l   h e a d   d r i v e r   THD  i s   p r o v i d e d   on  t he   p r i n t e r  

u n i t   PU  and  o p e r a t e s   u n d e r   t h e   c o n t r o l   of  t h e   CPU,  so  as  t o  

d r i v e   t h e   t h e r m a l   h e a d   25.  The  m o t o r   d r i v e r   MD  c o n t r o l s   t h e  

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

c a r r i e r   m o t o r   M2  and  t h e   u p / d o w n   m o t o r   M3,  u n d e r   t h e   c o n t r o l  

of  t h e   CPU. 
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The  s e n s i n g   u n i t   SU  is   p r o v i d e d   on  the   p r i n t e r   u n i t   PU 

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

s e n s o r   23  and   t h e   s e n s o r   29  to   t h e   CPU.  

A  p o w e r   s u p p l y   u n i t   PSU  s u p p l i e s   v a r i o u s   k i n d s   o f  

e l e c t r i c   p o w e r   s u c h   as  t h e   p o w e r   VH  f o r   d r i v i n g   t h e   t h e r m a l  

l e a d   25 ,   t h e   p o w e r   VM  f o r   d r i v i n g   t h e   p a p e r   f e e d   m o t o r   M l ,  

c a r r i e r   m o t o r   M2  and  t h e   u p / d o w n   m o t o r   M3,  and  t h e   power   V c c  

fo r   v a r i o u s   l o g i c   c i r c u i t s .  

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

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

e l e c t r i c   p o w e r   VH  s u p p l i e d   to   t h e   t h e r m a l   h e a d   25  a n d  

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

to  t h e   t h e r m a l   h e a d   25,  and  so  f o r t h ,   u n d e r   t h e   c o n t r o l   o f  

t h e   C P U .  

The  k e y b o a r d   15  m e n t i o n e d   b e f o r e   i s   c o n n e c t e d   to   CPU 

t h r o u g h   a  k e y b o a r d   c o n n e c t o r   KBC  so  as  to   e n a b l e   v a r i o u s  

d a t a   r e q u i r e d   f o r   p r i n t i n g   and   e d i t i o n   to   CPU. 

A  l i q u i d   c r y s t a l   d i s p l a y   u n i t   70  i s   c o n n e c t e d   to   CPU 

t h r o u g h   an  LCD  c o n n e c t o r   LCDC  so  t h a t   i t   can  d i s p l a y   v a r i o u s  

d a t a   and   i n f o r m a t i o n   i n p u t   t h r o u g h   t h e   k e y b o a r d   1 5 .  

The  l i q u i d   c r y s t a l   d i s p l a y   70  may  be  s u b s t i t u t e d   by  a  

CRT  or  o t h e r   t y p e   of  d i s p l a y .  

For   t h e   p u r p o s e   of  an  e x t e r n a l   c o n t r o l   of  t h e   r e c o r d i n g  

a p p a r a t u s   or  f o r   t he   p u r p o s e   of  c o m m u n i c a t i o n   b e t w e e n   t h e  

r e c o r d i n g   a p p a r a t u s   and  e x t e r n a l   d e v i c e s ,   i n t e r f a c e s   s u c h   a s  
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t i b t s z L ,   c e n t r o - m t e r f a c e ,   MODEM  or  t he   l i k e   may  be  c o n n e c t e d  

to  CPU. 

I t   is   a l s o   p o s s i b l e   to  c o n n e c t   to  CPU,  t h r o u g h   a  

c a r t r i d g e   c o n n e c t o r   CAC,  v a r i o u s   a c c e s s o r i e s   s u c h   as  an  ROM 

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

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

e x t e n d e d   memory  f o r   s t o r i n g   t e x t s   and  d a t a .  

A l t h o u g h   no t   s h o w n ,   t he   r e c o r d i n g   a p p a r a t u s   may  h a v e   a n  

a c o u s t i c   o u t p u t   d e v i c e   s u c h   as  a  b u z z e r .  

[ P o w e r - O n   S e q u e n c e ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e   m a n n e r  

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

wi th   p r o g r a m s   s t o r e d   in  t he   ROM  m e n t i o n e d   a b o v e .   F i g .   24  i s  

a  f l o w   c h a r t   s h o w i n g   t h e   p o w e r - o n   s e q u e n c e   of  t he   r e c o r d i n g  

a p p a r a t u s   in  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   As  

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

p r i n t e r   c a p a b l e   of  p e r f o r m i n g   p r i n t i n g   in  two  d i f f e r e n t  

c o l o r s .   N a m e l y ,   t he   t h e r m a l   p r i n t e r   is   o p e r a b l e   e i t h e r   w i t h  

a  m o n o c o l o r   r i b b o n   or  t w o - c o l o r   r i b b o n .   When  t w o - c o l o r  

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

p r i n t i n g   c o l o r   b e t w e e n   two  c o l o r s   so  as  to  p r i n t   c h a r a c t e r s  

:>r  o t h e r   d a t a   in  t he   d e s i r e d   one  of  two  c o l o r s .  

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

j i v e n   in  t he   form  of  a  r i b b o n   d i s c r i m i n a t i o n   s i g n a l   or  a  

: o l o r   a p p o i n t i n g   s i g n a l   wh ich   i s   i n p u t   t h r o u g h   t he   k e y b o a r d .  
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As  t h e   p o w e r   s u p p l y   or  t n e   a p p a r a t u s   i s   t u r n e d   on,   t n e  

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

iway  f r o m   t h e   p l a t e n   10  in  S t e p   S I .   In  t h e   n e x t   s t e p   S 2 ,  

;he  c a r r i e r   22  i s   moved   t o w a r d s   t h e   l i m i t   s e n s o r   23  so  as  t o  

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

c a r r i e r   i s   d e t e c t e d   by  t h e   l i m i t   s e n s o r   23  in   S t e p   S3,  t h e  

p r o c e s s   p r o c e e d s   to   S t e p   S4  in  w h i c h   a  c o l o r   f l a g   s t o r e d   i n  

:he   TRAM  i s   t u r n e d   o f f   so  as  to   e n a b l e   t h e   p r i n t i n g   to   b e  

c o n d u c t e d   in   a  b a s i c   c o l o r ,   e . g . ,   b l a c k ,   when  t h e   r i b b o n  

l s e d   i s   a  t w o - c o l o r e d   r i b b o n .   T h u s ,   t h e   b a s i c   c o l o r   i s   t h e  

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

Is  t u r n e d   on.   I t   i s   p o s s i b l e   to   p r o v i d e   a  s u i t a b l e   m e a n s  

I n d i c a t i v e   of  t h e   f a c t   t h a t   t h e   s t a n d a r d   mode  has   b e e n  

s e l e c t e d .   In  o r d e r   to   e n s u r e   a  u n i f o r m   q u a l i t y   of  t h e  

p r i n t ,   an  o p e r a t i o n   i s   c o n d u c t e d   f o r   t h e   p u r p o s e   of  t a k i n g  

ap  any   s l a c k   of  t h e   r i b b o n   in   S t e p   S5.  The  m a n n e r   in  w h i c h  

t h e   s l a c k   i s   t a k e n   up  w i l l   be  d e s c r i b e d   l a t e r .   In  t h e   n e x t  

s t e p   S6,  an  e x a m i n a t i o n   i s   c o n d u c t e d   to   a s c e r t a i n   w h e t h e r  

t h e   r i b b o n   1  w h i c h   has   b e e n   m o u n t e d   a l r e a d y   or  w h i c h   i s   t o  

be  m o u n t e d   i s   a  m o n o - c o l o r   r i b b o n   or  a  t w o - c o l o r e d   r i b b o n .  

T h i s   e x a m i n a t i o n   i s   c o n d u c t e d   by  c h e c k i n g   t h e   s t a t e   of  a  

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

TRAM.  The  a r r a n g e m e n t   may  be  s u c h   t h a t   t h e   r i b b o n   m o d e  

f l a g   i s   s e t   by  m e a n s   of  a  s e n s o r   29  w h i c h   i s   c a p a b l e   o f  

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

v o i c e   i n p u t .   When  t h e   f l a g   has  been   s e t   in  m o n o - c o l o r  

r i b b o n   mode,   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S8,  w h e r e a s ,   w h e n  

t he   f l a g   has  b e e n   s e t   in  t w o - c o l o r e d   r i b b o n   mode ,   t h e  

c a r r i a g e   i s   moved  to  a  b a s i c   c o l o r   s e t   p o s i t i o n   so  as  t o  

e n a b l e   t he   p r i n t i n g   to   be  c o n d u c t e d   in  t he   b a s i c   c o l o r   o f  

t h e s e   two  c o l o r s ,   as  shown  in  P i g s .   16  and  17.  In  S t e p   S 8 ,  

when  t he   s e l e c t e d   mode  i s   t h e   m o n o - c o l o r   r i b b o n   mode ,   t h e  

c a r r i a g e   i s   moved  to  t h e   l e f t   m a r g i n   LM1  f o r   m o n o - c o l o r  

r i b b o n   mode,   w h e r e a s ,   i f   t h e   s e l e c t e d   mode  is   t he   t w o - c o l o r e d  

r i b b o n   mode,   t h e   c a r r i a g e   i s   moved  to  t h e   l e f t   m a r g i n   LM2 

f o r   the   t w o - c o l o r e d   r i b b o n   mode.   T h e s e   l e f t   m a r g i n s   w i l l  

be  e x p l a i n e d   l a t e r   in  more   d e t a i l   w i t h   s p e c i f i c   r e f e r e n c e   t o  

P i g .   25.  I t   i s   to   be  n o t e d   t h a t   t h e   r i b b o n   mode  f l a g   i s  

b a c k e d   up  by  a  b a c k - u p   p o w e r   s u p p l y   even   i f   t he   ma in   p o w e r  

has  been   t u r n e d   o f f ,   so  t h a t   t he   r i b b o n   mode  w h i c h   has   b e e n  

s e l e c t e d   a t   t h e   t i m e   of  t u r n i n g   o f f   of  t he   main   power   can   b e  

m a i n t a i n e d .   The  r i b b o n   i d e n t i f i e d   a t   t he   t i m e   of  t u r n i n g  

on  of  t he   power   may  be  d i f f e r e n t   f rom  t h a t   s t o r e d   s i n c e   t h e  

l a s t   t u r n i n g   o f f   of  t h e   p o w e r .   Such  a  s i t u a t i o n   may  b e  

c a u s e d   by  an  e r r o n e o u s   i n p u t   by  t h e   o p e r a t o r ,   e . g . ,   an  i n p u t  

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

a  m o n o - c o l o r   r i b b o n   has   b e e n   s e t   a c t u a l l y   in  t he   a p p a r a t u s .  

In  o r d e r   to  i n f o r m   t h e   o p e r a t o r   of  s u c h   a  wrong  i n p u t ,   t h e  
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a p p a r a t u s   maybe  p r o v i d e d   w i t h   s u i t a b l e   w a r n i n g   m e a n s   s u c h   a s  

a  b u z z e r   or  a  m e s s a g e   o u t p u t   d e v i c e .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e  

m a r g i n ,   i . e . ,   t h e   r a n g e   of  s t r o k i n g   of  t h e   c a r r i a g e ,   in  e a c h  

of   t h e   m o n o - c o l o r   r i b b o n   mode  and  t h e   t w o - c o l o r e d   r i b b o n  

m o d e ,   w i t h   s p e c i f i c   r e f e r e n c e   to  F i g .   25.  When  t h e   m o n o -  

c o l o r   r i b b o n   mode  has   b e e n   s e l e c t e d ,   t h e   s t r o k e   of   t h e  

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

t h e   l e f t   m a r g i n   LM1  m e n t i o n e d   b e f o r e   and  a  r i g h t   m a r g i n   RM1. 

In   t h i s   e m b o d i m e n t ,   t h e   p r i n t i n g   can   be  c o n d u c t e d   o v e r   8 0  

c h a r a c t e r s   a t   t h e   maximum.   When  t h e   t w o - c o l o r e d   r i b b o n  

mode  has   b e e n   s e l e c t e d ,   t h e   s t r o k e   of  t h e   c a r r i a g e   i s  

l i m i t e d   by  t he   a f o r e m e n t i o n e d   l e f t   m a r g i n   LM2  and  a  r i g h t  

m a r g i n   RM2.  In  t h i s   c a s e ,   p r i n t i n g   i s   p o s s i b l e   b o t h   i n  

b l a c k   and  red   c o l o r s   s e l e c t i v e l y   o v e r   76  c h a r a c t e r s .   T h e  

s p a c e   c o r r e s p o n d i n g   to   two  c h a r a c t e r s   on  t h e   o u t e r   s i d e   o f  

t h e   s t r o k e   end  or  l e f t   m a r g i n   LM1  i s   p r e s e r v e d   f o r   e n a b l i n g  

t h e   s w i t c h i n g   of  c o l o r   a t   t h e   r ed   c o l o r   s e t   p o s i t i o n   w h e r e  

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

p r o j e c t i o n   27a ,   w h e r e a s   t h e   s p a c e   c o r r e s p o n d i n g   to   t w o  

c h a r a c t e r s   on  t he   o u t e r   s i d e   of  t h e   s t r o k e   end  or  r i g h t  

m a r g i n   RM1  is   p r e s e r v e d   f o r   e n a b l i n g   t he   s w i t c h i n g   of  c o l o r  

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

e f f e c t e d   by  the   a f o r e m e n t i o n e d   p r o j e c t i o n   27b .   The  r e g i o n  

b e t w e e n   t h e   p o s i t i o n   w h e r e   t h e   s e n s o r   23  i s   l o c a t e d   and  t h e  
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ena   or  t ne   r e g i o n   w h e r e   t he   p r i n t i n g   is   p o s s i b l e   i s   u t i l i z e d  

f o r   t he   p u r p o s e   of  t a k i n g   up  any  s l a c k   of  t he   r i b b o n .   T h i s  

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

c h a r a c t e r   . 

[Key  I n p u t   S e q u e n c e ]  

F i g .   26  i s   a  f l o w   c h a r t   w h i c h   i l l u s t r a t e s   a  p r o c e s s   f o r  

c o n t r o l l i n g   t h e   k e y - i n p u t   o p e r a t i o n   c o n d u c t e d   by  t h e  

o p e r a t o r .   When  t h e r e   i s   any  k e y - i n p u t   in  S t e p   SI ,   t h e  

p r o c e s s   p r o c e e d s   to  S t e p   S2  in  w h i c h   a  j u d g m e n t   is   c o n d u c t e d  

as  to   w h e t h e r   a  r i b b o n   mode  s e t t i n g   key  has   been   p r e s s e d  

down.  I f   t h e   a n s w e r   i s   YES,  t he   p r o c e s s   p r o c e e d s   to  S t e p  

S8  in  w h i c h   a  r i b b o n   mode  c h a n g e   p r o g r a m   i s   c o m m e n c e d .  

H o w e v e r ,   i f   t he   a n s w e r   i s   NO,  t he   p r o c e s s   p r o c e e d s   to  S t e p  

S3.  The  r i b b o n   mode  s e t t i n g   key  RMKY  may  be ,   f o r   e x a m p l e ,  

a  c o m b i n a t i o n   b e t w e e n   t he   mode  key  MOKY  and  a  n u m e r a l   key  <D 

shown  in  F i g .   5.  T h a t   i s ,   t he   r i b b o n   mode  can  be  s e t   b y  

s i m u l t a n e o u s l y   p r e s s i n g   b o t h   t he   mode  key  MOKY  and  t h e  

n u m e r a l   key  <D  In  S t e p   S3,  a  j u d g m e n t   i s   c o n d u c t e d   as  t o  

w h e t h e r   a  c o l o r   c h a n g e   key  CCKY  has   b e e n   p r e s s e d   down.   I f  

:he  a n s w e r   i s   YES,  t h e   p r o c e s s   p r o c e e d s   to  S t e p   S7  in  w h i c h  

a  c o l o r   c h a n g e   p r o g r a m   is   c o m m e n c e d .   The  c o l o r   c h a n g e   k e y  

:CKY  may  be ,   f o r   e x a m p l e ,   a  c o m b i n a t i o n   b e t w e e n   t he   mode  k e y  

40KY  and  a  n u m e r a l   key  ©  shown  in  F i g .   5.  T h a t   i s ,   t h e  

c o l o r   c h a n g e   i n s t r u c t i o n   can  be  i n p u t   by  s i m u l t a n e o u s l y  

p r e s s i n g   b o t h   t he   mode  key  MOKY  and  t he   n u m e r a l   key  © .  
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N e e d l e s s   to  s a y ,   t h e   c o l o r   c h a n g e   i n s t r u c t i o n   i s   f o r  

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

t h e   o t h e r   of  two  c o l o r s .   I f   t h e   a n s w e r   to  t h e   q u e s t i o n  

p o s e d   in  S t e p   S3  i s   NO,  t h e   p r o c e s s   p r o c e e d s   to   S t e p   S 4 .  

I f   any  one  of   f u n c t i o n   k e y s   s u c h   as  a  r e t u r n   k e y ,   t a b   k e y ,  

c e n t e r i n g   k e y ,   or  a  l e f t   m a r g i n   s e t   key  has   b e e n   p r e s s e d ,  

s u c h   a  key  o p e r a t i o n   i s   d e t e c t e d   in   S t e p   S4  so  t h a t   t h e  

p r o c e s s   p r o c e e d s   to   S t e p   S6  in   w h i c h   t h e   s e l e c t e d   f u n c t i o n  

i s   p e r f o r m e d .  

C o n v e r s e l y ,   i f   t h e   a n s w e r   in  S t e p   S4  i s   NO,  t h e   CPU 

j u d g e s   t h a t   t h e   o p e r a t e d   key  i s   a  p r i n t i n g   key  PRKY  a n d  

a d v a n c e s   t h e   p r o c e s s   to   S t e p   S5  f o r   s t a r t i n g   a  p r i n t   c o n t r o l  

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

p r o c e s s   r e t u r n s   to   S t e p   SI  to   w a i t   f o r   t h e   n e x t   key  i n p u t .  

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

t h r o u g h   t h e   k e y b o a r d ,   i t   w i l l   be  c l e a r   t h a t   t h e   d a t a   may  b e  

g i v e n   as  a  command  f r o m   a  s t o r e d   t e x t   or  maybe  an  e x t e r n a l l y  

g i v e n   command  f rom  an  e x t e r n a l   c o n t r o l l e r   s u c h   as  a  h o s t  

c o m p u t e r   . 

[ T a k e - U p   of  S l a c k   of  R i b b o n ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e  

o p e r a t i o n   f o r   t a k i n g   up  s l a c k   of  t h e   r i b b o n   e x e c u t e d   in  S t e p  

S5  of  t h e   p r o c e s s   shown  in  F i g .   24.  F i g .   27  s h o w s   t he   f l o w  

of   a  c o n t r o l   f o r   t a k i n g - u p   any  s l a c k   of  t h e   r i b b o n .   In  S t e p  

S I ,   h e a d - d o w n   o p e r a t i o n   i s   c o n d u c t e d   to   l o w e r   t h e   t h e r m a l  
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a„  ^   «xxuw  t ne   r i c o o n   m  the   c a s s e t t e   to  b e  
t a k e n   up  ( s e e   P i g s .   8  to  1 1 ) .   m  t he   n e x t   s t e p   S2,  t h e  

c a r r i a g e   i s   moved  in  t h e   d i r e c t i o n   of  t he   a r r o w   Al  w i t h o u t  

r i e a t i n g   t he   h e a d   25  by  a  d i s t a n c e   c o r r e s p o n d i n g   to  o n e  
c h a r a c t e r   and  t h e n   h e a d - u p   o p e r a t i o n   i s   c o n d u c t e d   to  r a i s e  
the  h e a d   in  S t e p   S3.  In  c o n s e q u e n c e ,   a  s u i t a b l e   t e n s i o n   i s  

a p p l i e d   to  t h e   r i b b o n   t h e r e b y   t a k i n g   up  t h e   s l a c k   of  t h e  

r i b b o n .  

!  R i b b o n   Mode  C h a n g e ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e  

> p e r a t i o n   f o r   c h a n g i n g   t h e   r i b b o n   mode  e x p l a i n e d   b e f o r e   i n  

: o n n e c t i o n   w i t h   S t e p   S8  in  t h e   p r o c e s s   shown  in  F i g ,   2 6 .  

ŝ  a  r i b b o n   mode  s e t t i n g   command  i s   i n p u t   t h r o u g h   t h e   r i b b o n  

tode  s e t t i n g   key  RMKY,  t h e   b i t   of  t h e   r i b b o n   mode  f l a g  

t o r e d   in  t h e   TRAM  is   i n v e r t e d   in  S t e p   SI  of  a  p r o c e s s   s h o w n  

n  P i g .   28  f r o m   m o n o - c o l o r   r i b b o n   mode  to  t he   t w o - c o l o r e d  

i b b o n   mode  or  v i c e   v e r s a .   T h e n ,   a  j u d g m e n t   i s   c o n d u c t e d   i n  

t e p   S2  as  to  w h i c h   mode  t he   r i b b o n   mode  f l a g   has   b e e n  

n v e r t e d .   I f   t h e   mode  has   been   i n v e r t e d   to   t he   m o n o - c o l o r  

i b b o n   mode,   t h e   p r o c e s s   p r o c e e d s   to   S t e p   S4  so  t h a t   t h e  

o w e r - o n   r o u t i n e   shown  in  P i g .   24  i s   c o m m e n c e d .   H o w e v e r ,   i f  

he  p r e s e n t   mode  i s   j u d g e d   to  be  t h e   t w o - c o l o r e d   r i b b o n   m o d e  

n  S t e p   S2,  t h e   p r o c e s s   p r o c e e d s   to  S t e p   S3  in  w h i c h   t h e  

o s i t i o n s   of  t h e   l e f t   and  r i g h t   m a r g i n s   LM2  and  RM2  f o r   t w o -  

o l o r e d   r i b b o n   mode,   w h i c h   were   e x p l a i n e d   b e f o r e   i n  
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c o n n e c t i o n   w i t h   F i g .   25,  a r e   s e t   in  t h e   memory  of  t h e   TRAM. 

I t   w i l l   be  u n d e r s t o o d   t h a t   m a r g i n s   LM1  and  RMl  f o r   m o n o -  

c o l o r   r i b b o n   mode  a r e   n o r m a l l y   s e t   in   t h e   TRAM.  The  p r o c e s s  

t h e n   p r o c e e d s   to   p o w e r - o n   r o u t i n e   in   S t e p   S4.  As  t h e   p o w e r -  

on  r o u t i n e   i s   c o m m e n c e d ,   an  o p e r a t i o n   i s   c o n d u c t e d   to   t a k e -  

up  any  s l a c k   of  t he   r i b b o n   and  t h e   c a r r i a g e   i s   moved  to  t h e  

l e f t   m a r g i n   LM1  or  LM2  d e p e n d i n g   on  w h e t h e r   t h e   p r e s e n t   m o d e  

i s   t h e   m o n o - c o l o r   r i b b o n   mode  or  trie  t w o - c o l o r e d   r i b b o n  

m o d e .   The  a r r a n g e m e n t   may  be  s u c h   t h a t   t h e   c a r r i a g e   i s  

m o v e d   to  a  m a r g i n   w h i c h   h a s   b e e n   s e t   by  t h e   o p e r a t o r .   T h e  

r i b b o n   mode  may  be  s e t   in   a c c o r d a n c e   w i t h   t h e   mode  c o m m a n d  

i n p u t   t h r o u g h   t h e   k e y b o a r d   as  d e s c r i b e d   or  may  b e  

a u t o m a t i c a l l y   s e t   to  c o m m e n c e   t h e   r o u t i n e   shown  in  F i g .   28  

in   a c c o r d a n c e   w i t h   t h e   o u t p u t   f r o m   t h e   s e n s o r   29  e x p l a i n e d  

b e f o r e   in  c o n n e c t i o n   w i t h   F i g .   6.  The  p r o v i s i o n   of  t w o  

d i f f e r e n t   p r i n t   r a n g e s ,   i . e . ,   one  f o r   m o n o - c o l o r   p r i n t i n g  

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

on  t h e   o p e r a t o r   w i t h   t h e   r e s u l t   t h a t   t h e   o p e r a t o r   m a y  

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

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

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

be  s u c h   t h a t   t he   c a r r i a g e   i s   a u t o m a t i c a l l y   s e t   a t   t h e   m a r g i n  

p o s i t i o n   LM1  or  LM2  n e g l e c t i n g   t h e   p o s i t i o n   i n p u t   by  t h e  

o p e r a t o r   . 

[ C o l o r   C h a n g e ]  
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a  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as'  to  a  c o l o r  

c h a n g i n g   o p e r a t i o n   w h i c h   i s   e x e c u t e d   in  S t e p   S7  of  t h e  

p r o c e s s   shown  in  F i g .   2 6 .  

The  c o l o r   c h a n g i n g   o p e r a t i o n   e s s e n t i a l l y   r e q u i r e s   t h a t  

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

c o l o r e d   r i b b o n   c a s s e t t e .   T h e r e f o r e ,   i f   t h e   c h e c k   of  t h e  

r i b b o n   mode  f l a g   in  S t e p   SI  has   p r o v e d   t h a t   t he   p r e s e n t l y  

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

c o l o r   c h a n g e   command  i n p u t   to   t h e   a p p a r a t u s   i s   j u d g e d   a s  

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

or  v o i c e   in  S t e p   S2.  H o w e v e r ,   i f   t h e   j u d g m e n t   in  S t e p   S I  

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

c o l o r e d   r i b b o n   c a s s e t t e ,   t he   p r o c e s s   p r o c e e d s   to  S t e p   S3  i n  

wh ich   t h e   b i t   of  t he   c o l o r   f l a g   s t o r e d   in  TRAM  is   i n v e r t e d  

30  as  to  c h a n g e   t he   c o l o r   to  be  o u t p u t .   N a m e l y ,   i f   t h e  

a l a c k   ( b a s i c )   c o l o r   has   been   s e l e c t e d ,   t h e   b i t   of  t h e   c o l o r  

Elag  i s   i n v e r t e d   so  as  to  e n a b l e   t h e   r e d   ( s p a r e   c o l o r )   to  b e  

o u t p u t ,   and  v i c e   v e r s a .   M e a n w h i l e ,   t h e   p r e s e n t   p o s i t i o n   o f  

:he  c a r r i a g e   i s   s t o r e d   in  TRAM.  In  t h e   n e x t   s t e p   S4,  t h e  

c o l o r   f l a g   a f t e r   t he   i n v e r s i o n   i s   j u d g e d .   I f   t he   c o l o r   f l a g  

Ls  o f f   ( b l a c k ) ,   t he   p r o c e s s   p r o c e e d s   to  S t e p   S5  so  t h a t   t h e  

c a r r i a g e   ( c a r r i e r )   i s   moved  to   t h e   p o s i t i o n   f o r   s e t t i n g   t h e  

a p p a r a t u s   f o r   p r i n t i n g   in  t h e   b a s i c   c o l o r   ( b l a c k ) ,  

i n v e r s e l y ,   i f   t he   f l a g   has   been   t u r n e d   on  ( r e d )   in  S t e p   S 3 ,  

:he  c a r r i a g e   i s   moved  to  t he   p o s i t i o n   f o r   s e t t i n g   t h e  
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a p p a r a t u s   f o r   p r i n t i n g   in   t h e   s p a r e   c o l o r   ( r e d )   in   S t e p   S 6 .  

As  to   t h i s   s e t t i n g   o p e r a t i o n ,   a  r e f e r e n c e   s h a l l   be  made  t o  

F i g s .   17  and   18.  In  S t e p   S7~,  t h e   c a r r i a g e   i s   moved  to  t h e  

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

moved  in   S t e p   S5  or  S6  or  to   t h e   p r i n t i n g   p o s i t i o n   w h i c h   i s  

n e x t   to   t h e   a b o v e - m e n t i o n e d   p o s i t i o n .   In  t h i s   e x a m p l e ,   n o  

s p e c i f i c   o p e r a t i o n   i s   c o n d u c t e d   f o r   t a k i n g   up  any  s l a c k   o f  

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

The  a r r a n g e m e n t ,   h o w e v e r ,   may  be  s u c h   t h a t   a  s l a c k   t a k e - u p  

o p e r a t i o n   i s   e x e c u t e d   in   r e s p o n s e   to  t he   c o l o r   c h a n g i n g  

command  by  p r o v i d i n g   a  s p e c i f i c   s t e p   f o r   t a k i n g - u p   t h e   s l a c k  

a f t e r   S t e p   S7  in  t h e   p r o c e s s   shown  in  F i g .   2 9 .  

[ P r i n t i n g   S e q u e n c e ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   w i t h   s p e c i f i c  

r e f e r e n c e   to  F i g .   30  as  to   t h e   p r i n t i n g   s e q u e n c e   w h i c h   i s  

e x e c u t e d   in   S t e p   S5  of  t h e   p r o c e s s   shown  in  F i g .   26.  T h e  

d a t a   or  i n f o r m a t i o n   r e c o r d e d   by  t h e   d e s c r i b e d   e m b o d i m e n t   o f  

t h e   r e c o r d i n g   a p p a r a t u s   may  be  any  fo rm  s u c h   as  l e t t e r s ,  

p a t t e r n s ,   i m a g e s ,   s y m b o l s   or  c o m b i n a t i o n s   t h e r e o f .   The  S t e p  

S5  of   t h e   p r o c e s s   shown  in  F i g .   26  i s   commenced   when  a  

p r i n t i n g   command  is   i n p u t   t h r o u g h   t h e   p r i n t i n g   command  k e y  

PTKY.  The  p r i n t i n g   command  may  be  g e n e r a t e d   in  r e s p o n s e   t o  

i n p u t   of  e a c h   c h a r a c t e r   or  may  be  g e n e r a t e d   in  r e s p o n s e   t o  

i n p u t   of  a  g r o u p   of  c h a r a c t e r s   c o r r e s p o n d i n g   to  one  word  o r  

one   l i n e .   The  m o v e m e n t   of  t h e   c a r r i a g e   and  o t h e r   m o v a b l e  
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p a t t B   is   c o m m a n a e a   Dy  the   m o t o r   d r i v e r   MD  shown  in  F i g .   2 3 .  

The  o p e r a t i o n   of  e a c h   m o t o r   ,  h o w e v e r   ,  is  not   d e s c r i b e d   h e r e  

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

R e f e r r i n g   to  F i g .   30,  t he   c a r r i a g e   is   moved  to  t h e  

p r i n t   s t a r t   p o s i t i o n   in  S t e p   SI .   In  the   n e x t   s t e p   S2,  h e a d -  

down  o p e r a t i o n   is   e x e c u t e d   to  l o w e r   the   t h e r m a l   head   25.  i n  

S t e p   S3,  t he   r i b b o n   mode  f l a g   is   e x a m i n e d .   If   t he   r i b b o n  

mode  f l a g   r e p r e s e n t i n g   t he   m o n o - c o l o r   r i b b o n   mode  is   f o u n d  

in  S t e p   S3,  t he   p r o c e s s   p r o c e e d s   to  S t e p   S4  in  w h i c h  

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

c o n s u l t a t i o n   w i t h   a  s p e e d   t a b l e   on  ROM,  and  t he   c a r r i a g e   i s  

a c c e l e r a t e d   in  S t e p   S5  to  run  a t   a  p r e d e t e r m i n e d   p r e p a r a t o r y  

s p e e d   w h i c h   i s ,   f o r   e x a m p l e ,   18  c h a r a c t e r s   pe r   s e c o n d .  

C o n d i t i o n s   f o r   h e a t i n g   t he   r i b b o n   in  the   m o n o - c o l o r   r i b b o n  

node  is   s e t   in  S t e p   S6,  by  d e l i v e r i n g   a  command  to  t h e  

c o n t r o l l e r   so  as  to  c a u s e   t he   v o l t a g e   and  t he   c u r r e n t   to  b e  

a d j u s t e d .   In  t h i s   s t e p   S6,  an  o p e r a t i o n   is   a l s o   made  f o r  

3 e t t i n g   the   h e a t i n g   t i m e   s u i t a b l e   fo r   p r i n t i n g   o p e r a t i o n   i n  

n o n o - c o l o r   r i b b o n   mode.   In  S t e p   S7,  the   t h e r m a l   head   i s  

tiade  to  g e n e r a t e   h e a t   in  a c c o r d a n c e   w i t h   t he   c o n d i t i o n s   s e t  

In  the   p r e c e d i n g   S t e p   S6,  t h e r e b y   to  p r i n t   t he   i n p u t   d a t a ,  

[@he  p r o c e s s   t h e n   p r o c e e d s   to  S t e p   S8  in  w h i c h   h e a d - u p  

D - p e r a t i o n   is   c o n d u c t e d   to  r a i s e   the   t h e r m a l   head   2 5 ,  

f o l l o w e d   by  S t e p   S9  in  w h i c h   t he   c a r r i a g e   i s   made  to  o v e r -  

run  a  p r e d e t e r m i n e d   d i s t a n c e ,   t h e r e b y   to  e n a b l e   t he   o p e r a t o r  
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:o  v i s u a l l y   c h e c k   t h e   p r i n t e d   d a t a   ana   to   a l l o w   t h e   i n d e x  

SOa  to   i n d i c a t e   t h e   c h a r a c t e r   w h i c h   i s   to   be  p r i n t e d   n e x t ,  

zhus  c o m p l e t i n g   t h e   p r o c e s s .   In  t h i s   s t a t e ,   t he   c a r r i a g e   i s  

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

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

C o n v e r s e l y ,   i f   t he   r i b b o n   mode  f l a g   i s   c o n f i r m e d   to  b e  

: w o - c o l o r e d   r i b b o n   mode  in  S t e p   S3,  t h e   p r o c e s s   p r o c e e d s   t o  

S tep   S10  in   w h i c h   t h e   c o l o r   f l a g   i s   e x a m i n e d .   I f   t h e   f l a g  

Ls  on ,   i . e . ,   i f   t h e   f l a g   has   b e e n   s e t   f o r   t h e   s p a r e   c o l o r  

( r e d ) ,   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S l l   in  w h i c h   a  c a r r i a g e  

s p e e d   s u i t a b l e   f o r   p r i n t i n g   in  t w o - c o l o r e d   r i b b o n   mode  i s  

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

the  n e x t   s t e p   S12 ,   t h e   c a r r i a g e   i s   a c c e l e r a t e d   and  made  t o  

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

e x a m p l e ,   18  c h a r a c t e r s   pe r   s e c o n d .   In  S t e p   S13,   c o n d i t i o n s  

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

s u c h   as   t h e   v o l t a g e ,   c u r r e n t   and  t h e   h e a t i n g   t i m e .   T h e  

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

sec   f o r   e x a m p l e .   In  S t e p   S14,   t h e   t h e r m a l   head   i s   h e a t e d   t o  

p r i n t   t h e   i n p u t   d a t a .   In  t he   s u b s e q u e n t   s t e p   S15,   h e a d - u p  

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

by  an  o v e r - r u n n i n g   o p e r a t i o n   in   S t e p   S 1 6 ,   t h u s   c o m p l e t i n g   a  

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

The  p r o c e s s   t h e n   r e t u r n s   to   S t e p   S10  in  w h i c h   t h e   s t a t e  

of  t h e   c o l o r   f l a g   i s   e x a m i n e d .   I f   t h e   c o l o r   f l a g   i s   o f f ,  
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i . e . ,   i f   t h e   b a s i c   c o l o r   has   b e e n   s e l e c t e d ,   t he   p r o c e s s  

p r o c e e d s   to  S t e p   S17  f o r   s e t t i n g   t he   c a r r i a g e   s p e e d   s u i t a b l e  

f o r   p r i n t i n g   in  t h e   b a s i c   c o l o r .   In  S t e p   S18,   t he   c a r r i a g e  

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

e x a m p l e ,   10  c h a r a c t e r s   pe r   s e c o n d .   In  S t e p   S19,   c o n d i t i o n s  

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

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

h e a d   i s   s u p p l i e d   w i t h   e l e c t r i c   power   so  as  to  g e n e r a t e   h e a t ,  

t h e r e b y   p r i n t i n g .   The  h e a t i n g   t i m e   i s ,   f o r   e x a m p l e ,   0 . 8   m 

s e c .   I t   w i l l   be  s e e n   t h a t   d i f f e r e n t   c a r r i a g e   s p e e d   h e a t i n g  

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

t h o s e   in  o t h e r   m o d e s .   Such  d i f f e r e n t   c a r r i a g e   s p e d   a n d  

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

t he   p r i n t i n g   in  t h e   b a s i c   c o l o r   may  be  c o n d u c t e d   w i t h o u t  

f a i l .   In  S t e p   S21,   t h e   c a r r i e r   i s   moved  by  t h e   d i s t a n c e   € 

( s e e   P i g .   31)  down  to  t h e   h e a d - u p   s t a r t   p o s i t i o n   so  as  t o  

c h a n g e   t h e   p o s i t i o n   f o r   s e p a r a t i n g   t he   r i b b o n .   As  a  r e s u l t ,  

b o t h   t he   f i r s t   and  s e c o n d   ink  l a y e r s   a r e   t r a n s f e r r e d  

t o g e t h e r ,   t h e r e b y   e f f e c t i n g   p r i n t i n g   in  b l a c k   c o l o r .   T h e n ,  

in  S t e p   S22,   h e a d - u p   o p e r a t i o n   is   c o n d u c t e d   and  o v e r - r u n n i n g  

o p e r a t i o n   i s   e x e c u t e d   in  S t e p   S23  as  in  t he   c a s e   of  p r i n t i n g  

in  t h e   m o n o - c o l o r   r i b b o n   mode  or  in  t he   s p a r e   c o l o r   in  t w o -  

c o l o r e d   r i b b o n   p r i n t i n g   mode .   In  t he   c a s e   of  t h e   p r i n t i n g  

in  m o n o - c o l o r   r i b b o n   mode  or  t h e   p r i n t i n g   in  t h e   s p a r e   c o l o r  

in  t w o - c o l o r e d   r i b b o n   mode ,   t h e   i n d e x   is   a l l o w e d   to  i n d i c a t e  
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:he  n e x t   p r i n t i n g   p o s i t i o n   as  t n e   r e s u l t   or  t n e   o v e r - r u n  

r o n d u c t e d   in   S t e p   S9  or  S 1 6 .   In  c o n t r a s t ,   in  t h e   c a s e   o f  

> r i n t i n g   in   t h e   b a s i c   c o l o r ,   t h e   i n d e x   c a n n o t   i n d i c a t e   t h e  

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

it  a  p o s i t i o n   d i f f e r e n t   f r o m   t h a t   whe re   i t   s t o p s   in  t h e  

> r i n t i n g   in  m o n o - c o l o r   r i b b o n   m o d e ,   due  to  t h e   f a c t   t h a t   t h e  

c a r r i a g e   has   been   moved  by  t h e   d i s t a n c e   Z  in  S t e p   S21.   I n  

z h i s   c a s e ,   t h e r e f o r e ,   a  b a c k w a r d   f e e d   i s   e f f e c t e d   by  a n  

amount   c o r r e s p o n d s   to   64  p u l s e s   w h i c h   in  t u r n   c o r r e s p o n d   t o  

:he  a m o u n t   of   f e e d   of  t h e   c a r r i a g e   in  S t e p   S  21,   t h e r e b y  

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

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

n o v e d   to   t h e   p o s i t i o n   w h e r e   t h e   i n d e x   30a  i s   p o s i t i o n e d   a t  

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

and  p r i n t i n g   c o l o r .  

The  r e l a t i o n s h i p s   b e t w e e n   t h e   i n d e x   30a ,   h e a d   25  a n d  

t he   p r i n t   c h a r a c t e r   e x p l a i n e d   a b o v e   a r e   shown  in  F i g .   3 1 .  

\  s y m b o l   "H"  shown  by  s o l i d   l i n e s   i n d i c a t e s   a  c h a r a c t e r  

w h i c h   h a s   a l r e a d y   b e e n   p r i n t e d ,   w h i l e   a  s y m b o l   11  H"  in  b r o k e n  

l i n e   shows   t h e   p o s i t i o n   w h e r e   t h e   n e x t   c h a r a c t e r   i s   to  b e  

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

i n d e x   30a  and  the   h e a d   25.   O b v i o u s l y ,   t h i s   d i s t a n c e   m  i s  

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

c o l o r   ( s e e   F i g .   6 ) .   The  i n d e x   d r a w n   by  b r o k e n   l i n e s   s h o w s  

t h e   d e s i r e d   n e x t   p r i n t i n g   p o s i t i o n ,   where   t he   i n d e x   shown  b y  
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z m c K   l i n e   snows   t h e   p o s i t i o n   w h e r e   t h e   h e a d - u p   o p e r a t i o n   i s  

c o n d u c t e d   a f t e r   t he   p r i n t i n g   in  t he   b a s i c   c o l o r .   A  s y m b o l   n 

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

c o m p l e t i o n   of  t he   p r i n t i n g   and  t he   c e n t e r   of  t h e   n e x t  

c h a r a c t e r   to  be  p r i n t e d .   T h u s ,   an  o v e r - r u n   by  a  d i s t a n c e  

c o r r e s p o n d i n g   to  m  +  n  is  n e c e s s a r y   in  t h e   c a s e   of  p r i n t i n g  

in  t he   m o n o - c o l o r   r i b b o n   p r i n t i n g   and  in   t h e   c a s e   o f  

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

as  e x p l a i n e d   b e f o r e   in   c o n n e c t i o n   w i t h   S t e p s   S9  and  S16  i n  

t h e   p r o c e s s   shown  in  F i g .   30.  In  t h e   c a s e   of  p r i n t i n g   i n  

t h e   b a s i s   c o l o r ,   h o w e v e r ,   t h e   c a r r i a g e   has   b e e n   moved  a h e a d  

by  the   d i s t a n c e   t  f o r   e x a m p l e   in  t h e   s t a t e   shown  in  F i g .   3 1 ,  

as  e x p l a i n e d   b e f o r e   in   c o n n e c t i o n   w i t h   S t e p   S21  in  F i g .   3 0 .  

W h e t h e r   t h e   d i s t a n c e   m  is   g r e a t e r   or  s m a l l e r   t h a n   t h e  

d i s t a n c e   n  doe  no t   m a t t e r .   In  t he   i l l u s t r a t e   c a s e ,   t h e  

S t e p s   S21,   S23  and  S24  a r e   e x e c u t e d   s u c h   t h a t   t h e   c a r r i a g e  

is  moved  a h e a d   by  t h e   d i s t a n c e   t  in  S t e p   S21  and  t h e n   by  t h e  

a i s t a n c e   m  +  n  in  S t e p   S23,   f o l l o w e d   by  b a c k w a r d   movement;   b y  

bhe  d i s t a n c e   t  in  S t e p   S24.  T h i s ,   h o w e v e r ,   i s   n o t  

e x c l u s i v e   and  t h e   a r r a n g e m e n t   may  be  s u c h   t h a t   t h e   c a r r i a g e  

Is  moved  by  t h e   d i s t a n c e   i  in  S t e p   S21  f o l l o w e d   by  b a c k w a r d  

n o v e m e n t   by  an  a m o u n t   i  -  (m+n)  in  a  s u b s e q u e n t   s t e p .   I n  

: h i s   e m b o d i m e n t ,   t he   h e a t i n g   t ime   is   u s e d   as  t h e   v a r i a b l e  

f a c t o r   fo r   t he   p u r p o s e   of  c o n t r o l .   T h i s ,   h o w e v e r ,   i s   o n l y  

I l l u s t r a t i v e   and  t he   c o n t r o l   may  be  e f f e c t e d   by  v a r y i n g   t h e  
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v o l t a g e ,   t h r o u g h   a  s u i t a b l e   c o n t r o l   or  t h e   e l e c t r i c   p o w e r  

s u p p l i e d   to   t h e   t h e r m a l   h e a d .  

I t   i s   a l s o   to  be  u n d e r s t o o d   t h a t ,   a l t h o u g h   t h e  

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

e x a m p l e s   of  t h e   ink   s h e e t ,   t h e   i n v e n t i o n   can  be  c a r r i e d   o u t  

e q u a l l y   w e l l   by  t he   u se   of   a  w ide   .  t a p e - l i k e   s h e e t   w h i c h   i s  

commonly   u s e d   in  l i n e   p r i n t e r s .  

I t   i s   a l s o   p o s s i b l e   to   u s e ,   as  t h e   r e c o r d i n g   m e d i u m ,   a  

t r a n s p a r e n t   p l a s t i c   s h e e t   f o r   use   in  o v e r h e a d   p r o j e c t o r s  

(OHP)  as  t h e   r e c o r d i n g   m e d i u m ,   a l t h o u g h   t he   d e s c r i b e d  

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

F u r t h e r m o r e ,   t h e   t h e r m a l   h e a d   u s e d   as  t h e   h e a t i n g   m e a n s  

f o r   h e a t i n g   t h e   ink   s h e e t   can   be  s u b s t i t u t e d   by  o t h e r  

s u i t a b l e   h e a t i n g   means   s u c h   as  i n f r a r e d   r a y s   or  l a s e r   b e a m s .  

In  a d d i t i o n ,   t h e   d e s c r i b e d   e m b o d i m e n t   can   be  a p p l i e d   t o  

s o - c a l l e d   f u l l - l i n e   t y p e   p r i n t e r   in  w h i c h   h e a t i n g   means   s u c h  

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

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

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

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

I t   w i l l   be  c l e a r   to   t h o s e   s k i l l e d   in  t h e   a r t   a l s o   t h a t  

t h e   d e s c r i b e d   r e c o r d i n g   a p p a r a t u s   may  u se   an  ink   s h e e t   w o u n d  

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

a p p a r a t u s ,   a l t h o u g h   t h e   d e s c r i b e d   e m b o d i m e n t   makes   use   of  a n  
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ink   r i b b o n   c a s s e t t e   w h i c h   has   a  c a s e   a c c o m m o d a t i n g   t he   i n k  

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

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

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

d e s c r i b e d   e m b o d i m e n t   in  w h i c h   t h e   ink   r i b b o n   c a s s e t t e   m o v e s  

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

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

e m b o d i m e n t   can  be  a p p l i e d   to  r e c o r d i n g   of  an  image   in  t h r e e  

or  more  c o l o r s ,   a l t h o u g h   t w o - c o l o r   p r i n t i n g   i s   s p e c i f i c a l l y  

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

to  u se   an  ink  s h e e t   h a v i n g   a  p l u r a l i t y   of  ink   l a y e r s   of  t h e  

same  c o l o r .   Wi th   s u c h   an  ink   s h e e t ,   i t   i s   p o s s i b l e   t o  

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

e x t e n d e d   two ,   t h r e e   or  more  t i m e s .  

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

i l l u s t r a t i v e   and  o t h e r   t y p e s   of  ink   s h e e t   can  be  u s e d  

e q u a l l y   w e l l .  

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

s e p a r a t i o n   r o l l e r   may  be  p r o v i d e d   on  t h e   ma in   p a r t   of  t h e  

a p p a r a t u s ,   a l t h o u g h   i t   is   p r o v i d e d   on  t h e   c a s s e t t e   in  t h e  
t 

d e s c r i b e d   e m b o d i m e n t .  

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

ink   s h e e t   r e l i e s   upon  n a t u r a l   c o o l i n g   by  d e l a y i n g   t he   t i m i n g  

of  s e p a r a t i o n   of  t he   ink  s h e e t   f rom  t h e   p r i n t   p a p e r .   T h e  

i n v e n t i o n ,   h o w e v e r ,   does   no t   e x c l u d e   t he   use   of  f o r c i b l e  
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: o o l i n g   m e a n s .   Such   f o r c i b l e   c o o l i n g   means   may  oe  r e a i i z e a  

jy,  f o r   e x a m p l e ,   c a u s i n g   a  m e t a l   member  such   as  of  i r o n   o r  

i l u m i n u m   to  c o n t a c t   or  be  p l a c e d   in  t h e   v i c i n i t y   of  t h e   i n k  

; h e e t   so  as  to   a b s o r b   h e a t ,   or  by  b l o w i n g   c h i l l e d   a i r   f r o m   a  

l o z z l e   o n t o   t h e   i nk   s h e e t .  

As  w i l l   be  f u l l y   u n d e r s t o o d   f rom  t h e   f o r e g o i n g  

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

D b t a i n   a  c l e a r   i m a g e   r e c o r d e d   on  a  r e c o r d i n g   m e d i u m   in  c o l o r  

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

a p p a r a t u s   . 

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

a c c o r d a n c e   w i t h   t h e   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  

l e r e i n u n d e r   w i t h   r e f e r e n c e   to   F i g s .   32  to   70.  T h i s  

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

p o r t i o n   f o r   m o u n t i n g   a  m o n o - c o l o r   ink  r i b b o n   or  a  m u l t i -  

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

a  c o r r e c t i o n   i nk   r i b b o n .  

In  t h i s   e m b o d i m e n t ,   t h e   s e p a r a t i o n   member  i s   p r o v i d e d  

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

p a r t i c u l a r l y   on  t h e   c a r r i a g e ,   so  t h a t   p r o j e c t i o n   o r  

r e t r a c t i o n   of  t h e   s e p a r a t i o n   member   can  be  c o n d u c t e d  

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

s t r o k e   . 

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

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

be  e r a s e d   by  l i f t   o f f .   T h i s   e m b o d i m e n t   i s   an  e l e c t r o n i c  

t y p e w r i t e r   w h i c h   can  o p e r a t e   w i t h   s u c h   t y p e s   of  p r i n t i n g  

r i b b o n .  

F i g .   32  i s   a  p e r s p e c t i v e   v i e w   of   an  e l e c t r o n i c  

t y p e w r i t e r   T  e m b o d y i n g   the   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   to  t h i s   F i g u r e ,   t h e   t y p e w r i t e r   T  has   a  p l a t e n  

1 0 0 - 1 ,   a  p r i n t   p a p e r   1 0 0 - 2 ,   o u t e r   s t r u c t u r e   1 0 0 - 3 ,   a  p o w e r  

s w i t c h   1 0 0 - 4   f o r   t u r n i n g   t h e   p o w e r   s u p p l y   on  and  o f f ,   and  a  

k e y b o a r d   1 0 0 - 5 .   A  r e f e r e n c e   n u m e r a l   1 0 0 - 6   d e s i g n a t e s   a  

hood   s w i t c h   w h i c h   i s   a d a p t e d   to  be  t u r n e d   on  and  o f f   i n  

a c c o r d a n c e   w i t h   o p e n i n g   and  c l o s i n g   of  a  hood  1 0 0 - 3 a .   T h e  

hood  s w i t c h   1 0 0 - 3 a   p r o d u c e s ,   upon  s e n s i n g   o p e n i n g   of  t h e  

hood  1 0 0 - 3 a ,   a  s i g n a l   f o r   s h i f t i n g   a  l a t e r - m e n t i o n e d   i n k  

r i b b o n   to  a  p r e d e t e r m i n e d   p o s i t i o n .   T h i s   s i g n a l   a l s o   i s  

u s e d   f o r   t h e   p u r p o s e   of  l o c k i n g   t h e   k e y b o a r d .   A  mode  k e y  

MOKY  is   p r o v i d e d   f o r   s e t t i n g   v a r i o u s   modes   of  o p e r a t i o n   s u c h  

as  r i b b o n   modes   w h i c h   w i l l   be  d e t a i l e d   l a t e r .   A  s y m b o l   PRKY 

r e p r e s e n t s   a  p r i n t   command  k e y .   A  d e n s i t y   v o l u m e   key  RV  i s  

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

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

A  key  SKY  is   a  key  t h r o u g h   w h i c h   an  e r a s i o n   command  i s  

i n p u t .   The  t y p e w r i t e r   T  has   a  p r i n t i n g   s e c t i o n ,   i n p u t  

s e c t i o n ,   d i s p l a y   s e c t i o n ,   c o n t r o l   s e c t i o n   and  an  e x t e r n a l  

i n p u t / o u t p u t   i n t e r f a c e   s e c t i o n .   N e e d l e s s   to  s a y ,   t h e  
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d e s c r i b e d   e m b o d i m e n t   may  be  d e v o i d   of  the   i n p u t   s e c t i o n   a n d  

t h e   d i s p l a y   s e c t i o n .   I t   is   a l s o   p o s s i b l e   to  c o n s t r u c t   t h e  

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

t h e   m a i n   p a r t   and  to  c o n n e c t   t h e s e   u n i t s   to  t h e   m a i n   p a r t   a s  

d e s i r e d .   The  d a t a   to   be  r e c o r d e d   may  be  l e t t e r s ,   s y m b o l s ,  

p a t t e r n s ,   i m a g e s   and  c o m b i n a t i o n s   t h e r e o f .   In  t h e   f o l l o w i n g  

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

as  " l e t t e r "   or  " l e t t e r s " .  

F i g .   33  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of  t h e   c a r r i a g e   o f  

t h e   a b o v e - m e n t i o n e d   t y p e w r i t e r   T.  F i g .   34  i s   an  e n l a r g e d  

v i e w   of   t h e   c a r r i a g e   of  t he   t y p e w r i t e r   T.  A  c a s s e t t e   1 1 1  

a c c o m m o d a t e s   a  f i r s t   r i b b o n   110  w h i c h   may  be  a  m o n o - c o l o r  

i nk   r i b b o n   or   a  m u l t i - c o l o r   i nk   r i b b o n .   The  c a s s e t t e   1 1 1  

h a s   p o r t i o n s   1 1 1 - a   and  1 1 1 - b   w h i c h   can  f i t   p o r t i o n s   1 1 2 - a  

and  1 1 2 - b   of   a  r i b b o n   p l a t e   112  on  the   ma in   p a r t   of   t h e  

a p p a r a t u s .   A  m e t a l l i c   p l a t e   113  f o r   a l l o w i n g   e l e c t r o s t a t i c  

c h a r g e s   g e n e r a t e d   in  t h e   c a s s e t t e   111  to  l e a k   t h e r e t h r o u g h .  

The  r i b b o n   p l a t e   112  i s   c o n n e c t e d   to   t he   body   114  ( c a r r i a g e )  

by  m e a n s   of  t h e   h o l d e r   115 .   A  s y m b o l   S  r e p r e s e n t s   a  s e n s o r  

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

c a s s e t t e   111  on  t h e   p l a t e   112  or  t h e   t y p e   of  t h e   ink   r i b b o n  

m o u n t e d   on  t h e   p l a t e   112 .   A  n u m e r a l   116  d e n o t e s   a  s e c o n d  

r i b b o n   ( c o r r e c t i o n   r i b b o n )   w h i c h   i s   a d a p t e d   to  be  t a k e n - u p  

by  t h e   t a k e - u p   c o r e   123  t h r o u g h   p u l l e y s   119 ,   120  on  t h e  

s h a f t s   1 1 7 ,   118  and  r i b b o n   g u i d e s   121 ,   122.   T h e s e   p a r t s  
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f o r   the   s e c o n d   r i b b o n   may  be  m o u n t e d   on  a  common  p l a t e   so  a s  

to   c o n s t i t u t e   a  u n i t .   The  arm  g u i d e   124  f i t s   on  a  s h a f t  

125  e x t e n d i n g   f rom  t he   body   114.   One  end  124a  of  t h e   a r m  

g u i d e   124  r e s t s   on  t h e   cam  s u r f a c e   126a   of  t he   cam  1 2 6 ,  

w h i l e   t h e   o t h e r   end  124b  i s   l o o s e l y   e n g a g e d   by  an  arm  1 2 7  

c o n n e c t e d   to  t he   r i b b o n   p l a t e .  

The  head   arm  128  i s   a  member  w h i c h   s u p p o r t s   t h e   t h e r m a l  

h e a d   129.   A  r e f e r e n c e   n u m e r a l   130  d e s i g n a t e s   a  s e p a r a t i o n  

member  ( s e c o n d   member )   w h i c h   is   a d a p t e d   to   be  p r e s s e d   o n t o  

t h e   p l a t e n   1 0 1 - 1 .   The  h e a d   l e v e r   128 ,   t h e r m a l   h e a d   129  a n d  

t h e   s e p a r a t i o n   member  130  a r e   d i s p o s e d   b e t w e e n   a  r i b b o n  

e x t r a c t i o n   o p e n i n g   1 1 1 - c   and  a  r i b b o n   r e t r a c t i o n   o p e n i n g  

l l l d   w h i c h   a r e   f o r m e d   in   t h e   c a s s e t t e   111  a c c o m m o d a t i n g   t h e  

f i r s t   r i b b o n   110.   The  s e p a r a t i o n   member  130  has   a  d r u m -  

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

p l a t e n   1 0 1 - 1   by  a  m e c h a n i s m   w h i c h   w i l l   be  d e s c r i b e d   l a t e r .  

T h u s ,   t h e   r i b b o n   c a s s e t t e   111  a c c o m m o d a t e s   t he   f i r s t   r i b b o n  

110  w i t h   a  p o r t i o n   of  t h e   l a t t e r   e x p o s e d   t h r o u g h   t h e  

e x t r a c t i o n   o p e n i n g   and  r e t r a c t i o n   o p e n i n g   1 1 1 - c   and  l l l d  

f o r m e d   in  t he   c a s s e t t e   111 .   The  t h e r m a l   head   129  i s   a d a p t e d  

f o r   h e a t i n g   t h i s   e x p o s e d   p o r t i o n   of  t h e   r i b b o n   110 .   T h u s ,  

t h e   t h e r m a l   head   129  and  t h e   s e p a r a t i o n   member  a r e  

p o s i t i o n e d   b e t w e e n   t he   e x t r a c t i o n   o p e n i n g   1 1 1 - c   and  t h e  

r e t r a c t i o n   o p e n i n g   1 1 1 - d   f o r m e d   in  t h e   c a s s e t t e   111  when  t h e  

c a s s e t t e   111  i s   m o u n t e d   on  t he   r i b b o n   p l a t e   1 1 2 .  
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As  w i l l   be  e x p l a i n e d   l a t e r ,   t h e   s e p a r a t i o n   member  1 3 0  

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

r i b b o n   110  a f t e r   h e a t i n g   by  t h e   t h e r m a l   h e a d   129  i s  

s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   1 0 1 - 2 .   A  s p r i n g   131  i s  

i n t e r p o s e d   b e t w e e n   t h e   h e a d   p r e s s u r e   arm  145  and  a  h e a d   a r m  

1 2 8 ,   and  i s   a d a p t e d   to   e x e r t   a  f o r c e   w i t h   w h i c h   t he   t h e r m a l  

h e a d   129  s u p p o r t e d   by  t h e   h e a d   arm  128  i s   p r e s s e d   o n t o   t h e  

p l a t e n .   A n o t h e r   s p r i n g   132  i s   i n t e n d e d   f o r   r e s e t t i n g   t h e  

h e a d   arm  128  and  t h e   h e a d   p r e s s u r e   arm  145  to   i n i t i a l  

p o s i t i o n s   . 

The  t h e r m a l   h e a d   may  be  s u b s t i t u t e d   by,   f o r   e x a m p l e ,   a  

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

F i g .   35  i s   an  i l l u s t r a t i o n   of   t h e   m e c h a n i s m   f o r   t a k i n g  

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

f o r   o p e r a t i n g   t h e   h e a d   arm  1 2 8 .  

R e f e r r i n g   to   t h e s e   F i g u r e s ,   a  r e f e r e n c e   n u m e r a l   1 4 0  

d e s i g n a t e s   a  c a r d   h o l d e r   w h i c h   i s   f a s t e n e d   to  t h e   body  1 1 4  

by  means   of  s m a l l   s c r e w s   141 .   The  cam  142  i s   p r o v i d e d   o n  

t h e   r e v e r s e   s i d e   t h e r e o f   w i t h   b e v e l   g e a r   t e e t h   so  t h a t   i t  

c an   be  d r i v e n   by  a  m o t o r   143 .   The  cam  142  i s   p r o v i d e d   w i t h  

a  cam  t r a c k   142a   w h i c h   r e c e i v e s   a  p i n   144  s e r v i n g   as  a  c a m  

f o l l o w e r .   As  t h e   cam  142  r o t a t e s ,   t h e   p i n   144  i s   m o v e d  

a l o n g   t h e   cam  t r a c k   1 4 2 a   so  t h a t   t h e   h e a d   p r e s s u r e   l e v e r   1 4 5  

i s   o s c i l l a t e d   a b o u t   a  s h i f t   s h a f t   146 .   The  h e a d   arm  1 2 8  

l o o s e l y   f i t   on  t h e   s h i f t   s h a f t   1 4 6 .   The  h e a d   p r e s s u r e   l e v e r  
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145  and  t he   head   arm  128  a r e   p r e v e n t e d   f rom  c o m i n g   o f f   t h e  

s h i f t   s h a f t   146  by  a  s t o p p e r   r i n g   148  f i t t i n g   on  t he   s h a f t  

146  and  c o o p e r a t i n g   w i t h   a  s p r i n g   w a s h e r   1 4 7 .  

The  cams  126  and  142  l o o s e l y   f i t   on  a  s h a f t   1 4 9  

p r o j e c t i n g   f rom  t h e   body   114  and  i s   p r e v e n t e d   f rom  c o m i n g  

o f f   by  a  p l a t e   member   150  w h i c h   i s   p l a c e d   a b o v e   t h e   cam  1 4 2 .  

The  p l a t e   member  150  i s   f a s t e n e d   to  t h e   body  114  by  means   o f  

s m a l l   s c r e w s   151  and  1 5 2 .  

An  arm  151  f o r   s u p p o r t i n g   t h e   s e p a r a t i o n   member  130  a n d  

a  s h a f t   152  c a r r y i n g   t h e   arm  151  f o r   r o t a t i o n   a r e   p r o v i d e d  

on  t he   head   arm  128 .   The  h e a d   arm  128  a l s o   c a r r i e s   a  

c o n n e c t o r   153  w h i c h   i s   e l e c t r i c a l l y   c o n n e c t e d   to  t h e   t h e r m a l  

h e a d   129.   The  c o n n e c t o r   153  a l s o   i s   e l e c t r i c a l l y   c o n n e c t e d  

to  t e r m i n a l s   156  t h r o u g h   a  f l e x i b l e   b a s e   p l a t e   1 5 4 .  

A  s h a f t   180  p r o j e c t i n g   f rom  t h e   body  114  is   a d a p t e d   t o  

be  r e c e i v e d   in  an  e l o n g a t e d   h o l e   f o r m e d   in  t he   u n d e r s i d e   o f  

t h e   r i b b o n   p l a t e   112  an  e x t e n d i n g   p e r p e n d i c u l a r l y   to  t h e  

p l a t e n   1 0 1 - 1 ,   t h e r e b y   l o c a t i n g   t he   r i b b o n   p l a t e   112  in  t h e  

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

u n d e r   t he   r i b b o n   p l a t e   112 .   T h i s   u n i t   i s   c o u p l e d   t o  

p o r t i o n s   1 6 2 a ,   162b  of  a  r i b b o n   p l a t e   b a s e   162  t h r o u g h  

a p e r t u r e s   160,   161 .   The  r i b b o n   p l a t e   b a s e   112  c a r r i e s  

s h a f t s   163 ,   164 ,   165  and  166.   The  s h a f t   166  c o n s t i t u t e s   t h e  

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

c o n n e c t e d   to  a  g e a r   167  on  t h e   s h a f t   163  t h r o u g h   a  b e v e l  
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i ea r   1 7 1 .   A  o n e - w a y   c l u t c h   ibb   w n i c n   i s   c a p a D i e   o r  

: r a n s m i t t i n g   t o r q u e   o n l y   in   one  d i r e c t i o n   i s   p r o v i d e d   on  t h e  

>eve l   g e a r   171 .   A  f r i c t i o n   c l u t c h   169  c a p a b l e   o f  

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

>n  t h e   o n e - w a y   c l u t c h   168 .   The  h e a d   170  of   t he   f r i c t i o n  

: l u t c h   169  f i t ' s   in  a  t a k e - u p   c o r e   in   t h e   f i r s t   r i b b o n  

: a s s e t t e   1 1 1 .  

A  s p u r   g e a r   170  f o r m e d   on  t h e   p e r i p h e r y   of  t h e   b e v e l  

j e a r   171  m e s h e s   w i t h   a  w h e e l   173  w h i c h   l o o s e l y   f i t s   on  t h e  

s h a f t   1 6 4 .   A  o n e - w a y   c l u t c h   174  c a p a b l e   of  t r a n s m i t t i n g  

: o r q u e   o n l y   in   t he   same  d i r e c t i o n   as  t h e   o n e - w a y   c l u t c h   1 6 8  

Ls  p r o v i d e d   on  t h e   w h e e l   173 .   The  o n e - w a y   c l u t c h   174  i s  

p r o v i d e d   w i t h   p e r i p h e r a l   s p u r   g e a r   m e s h i n g   w i t h   a  g e a r   1 7 5  

t fh ich   l o o s e l y   f i t s   on  t h e   s h a f t   165 .   A  f r i c t i o n   c l u t c h   1 7 6  

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

g e a r   1 7 5 .   The  f r i c t i o n   c l u t c h   176  has   a  h e a d   177  w h i c h   f i t s  

in  a  s e c o n d   r i b b o n   t a k e - u p   c o r e   123 .   A  t e n s i o n   p u l l e y   1 7 8  

c a r r i e d   by  t h e   s h a f t   166  i s   a d a p t e d   to  p r o d u c e   a  

p r e d e t e r m i n e d   r e s i s t a n c e   t o r q u e   when  r o t a t i n g   in   o n e  

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

when  r o t a t i n g   in  t h e   o p p o s i t e   d i r e c t i o n .   The  t e n s i o n   p u l l e y  

178  h a s   a  h e a d   179  w h i c h   f i t s   in   a  s e c o n d   r i b b o n   s u p p l y   c o r e  

1 3 1 .  

W i t h   t h i s   a r r a n g e m e n t ,   i t   i s   p o s s i b l e   to  t a k e - u p   t h e  

f i r s t   r i b b o n   110  by  f o r w a r d   o p e r a t i o n   of  t h e   m o t o r   166  a n d  
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to  t a k e - u p   t he   s e c o n d   r i b b o n   116  by  b a c k w a r d   o p e r a t i o n   o f  

t he   same  m o t o r   1 6 6 .  

A  s e n s o r   190  s e r v e s   as  a  l e f t   l i m i t e r   w h i c h   d e t e r m i n e s  

t he   p o s i t i o n   of  t h e   c a r r i a g e   w i t h   r e s p e c t   to  t h e   f r a m e .  

The  o p e r a t i o n   of  t h e   cams  w i l l   be  e x p l a i n e d   h e r e i n u n d e r  

w i t h   r e f e r e n c e   to  F i g .   3 6 .  

1)  R o l e s   of  Cams  

R e f e r r i n g   to  F i g .   36,  a  p i n   144  c o n n e c t e d   to   t he   h e a d  

p r e s s u r e   arm  145  moves   a l o n g   an  a r c u a t e   p a t h   of  a  r a d i u s   R 

w h i c h   is   c e n t e r e d   a t   t he   s h i f t   s h a f t   146  and  w h i c h   i n c l u d e s  

t h e   c e n t e r   of  t he   s h a f t   149 .   The  m o v e m e n t   of  t h e   h e a d   a r m  

128  s u p p o r t i n g   t h e   t h e r m a l   h e a d   129  i s   r u l e d   by  t h e   c a m  

t r a c k   1 4 2 a ,   so  t h a t   t h e   h e a d   arm  128  is   l o c a t e d   w i t h   r e s p e c t  

to  an  edge   142c   of  a  p e r i p h e r a l   s h i e l d   p l a t e   142b  on  t he   c a m  

142  by  means   of  a  s e n s o r   133  when  t he   power   i s   t u r n e d   on.  A 

p a r a m e t e r   a n g l e   8  is   d e t e r m i n e d   as  i l l u s t r a t e d ,   s e t t i n g   0°  

a t   t he   p o i n t   of  i n t e r s e c t i o n   b e t w e e n   an  a r c   of  a  r a d i u s   R 

and  t he   cam  t r a c k   1 4 2 a .   T h e n ,   t h e   d i s p l a c e m e n t   or  d i s t a n c e  

X  b e t w e e n   t he   c e n t e r   of  t h e   s h a f t   149  and  t h e   t r a c k   1 4 2 a  

v a r i e s   in  r e l a t i o n   to  t he   p a r a m e t e r   a n g l e   9  a l o n g   a  c u r v e  

w h i c h   is   shown  in  F i g .   46.  A n o t h e r   p a r a m e t e r   a n g l e   9'  i s  

d e t e r m i n e d   as  i l l u s t r a t e d ,   s e t t i n g   0<>  a t   t he   r a d i a l   l i n e   o n  

w h i c h   one  end  124a  of  t he   arm  g u i d e   124  is   l o c a t e d   in  t h e  

r o t a t i o n a l   p h a s e   r e p r e s e n t e d   by  9  =  0°.  The  v e r t i c a l   h e i g h t  

y  of  t he   cam  s u r f a c e   126a  v a r i e s   in  r e l a t i o n   to   t h e  
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: > a r a m e t e r   a n g l e   9'  a l o n g   a  c u r v e   w n i c n   is   snown  m   F i g .   4 7 .  

Che  o t h e r   end  124b  of  t h e   arm  g u i d e   l o o s e l y   e n g a g e s   w i t h   t h e  

arm  127  w h i c h   i s   c o n n e c t e d   to  t he   r i b b o n   p l a t e   1 1 2 .  

P h e r e f o r e ,   t h e   c h a n g e   in   t h e   h e i g h t   of  t h e   cam  s u r f a c e   1 2 6 a  

as  a  r e s u l t   of  t he   r o t a t i o n   of  t he   cam  126  i s   t r a n s m i t t e d   t o  

;he   arm  127  t h r o u g h   t h e   arm  g u i d e s   124a ,   1 2 4 b ,   t h e r e b y  

c a u s i n g   t h e   r i b b o n   p l a t e   112  to  move  up  and  down.   S i n c e   t h e  

cam  126  and   t h e   cam  142  a r e   c o u p l e d   to  t h e   s h a f t   149  t h r o u g h  

a  common  key  200,   t h e   d i s t a n c e   X  and  the   h e i g h t   Y  a r e   v a r i e d  

s i m u l t a n e o u s l y   in  r e l a t i o n   to   c h a n g e   in  t he   a n g l e s   9  and  9 '  

w h i c h   a r e   t h e   s a m e .  

2)  P r i n t i n g   by  F i r s t   R i b b o n   1 1 0  

( P r i n t i n g   by ,   f o r   e x a m p l e ,   m u l t i - c o l o r   r i b b o n )  

When  t h e   cam  142  i s   in  t h e   i n i t i a l   r o t a t i o n a l   p o s i t i o n ,  

a n g l e s   9  and  9'  in  F i g s .   46  and  47  a r e   r e s p e c t i v e l y   z e r o ,  

i . e . ,   9 = 8 '   =  0o.  In  t h i s   s t a t e ,   t he   cam  s u r f a c e   1 2 6 a  

p r e s e n t s   t h e   s m a l l e s t   h e i g h t   so  t h a t   t he   r i b b o n   p l a t e   h a s  

b e e n   l o w e r e d   so  as  to   p o s i t i o n   t h e   f i r s t   r i b b o n   110  in  f r o n t  

of  t h e   t h e r m a l   h e a d   129  as  shown  in  F i g .   48.  In  t h i s   s t a t e ,  

t h e   p i n   144  a l s o   i s   in  t h e   l o w e r m o s t   p o s i t i o n   a l o n g   t h e   c a m  

t r a c k ,   and  t h e   p r e s s i n g   p o r t i o n   128a   of  t he   h e a d   arm  128  i s  

h e l d   in  c o n t a c t   w i t h   t h e   c o n t a c t   p o r t i o n   1 4 5 b o f   t h e   h e a d  

p r e s s u r e   arm  145  by  m e a n s   of  t h e   s p r i n g   131.   The  p o s i t i o n  

o c c u p i e d   by  t he   t h e r m a l   h e a d   129  in  t h i s   s t a t e   i s   t h e  

i n i t i a l   p o s i t i o n   of  t h e   t h e r m a l   h e a d   129.   A  s u b s e q u e n t  
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o p e r a t i o n   w i l l   be  c o m m e n c e d   as  t he   cam  142  r o t a t e s   in  t he   + 

( p l u s )   d i r e c t i o n   w h i c h   i s   in  t h i s   c a s e   c o u n t e r c l o c k w i s e  

d i r e c t i o n .  

i)  S t a n d - b y   P o s i t i o n  

The  cam  142  r o t a t e s   t h r o u g h   an  a n g l e   ex  as  i n d i c a t e d   b y  

an  a r r o w   in  F i g .   36  by  t he   o p e r a t i o n   of  t he   m o t o r   143.   As  a  

r e s u l t ,   t he   p i n   144  i s   b r o u g h t   to  a  p o i n t   ri  a l o n g   t he   c am 

t r a c k   1 4 2 a ,   as  w i l l   be  l o c a t e d   by  9  =  Q±  in  F i g .   46.  As  a  

r e s u l t   of  t h i s   r o t a t i o n ,   t h e   h e a d   p r e s s u r e   arm  145  a n d ,  

h e n c e ,   t he   h e a d   arm  128  p u l l e d   by  t he   arm  145  t h r o u g h   t h e  

s p r i n g   131  a r e   made  to  r o t a t e   a b o u t   t he   a x i s   of  t he   s h i f t  

s h a f t   146.   The  p o i n t   rA  i s   s e t   s u c h   t h a t   t he   head   129  i s  

s t a t i o n e d   i m m e d i a t e l y   in  f r o n t   of  t he   p r i n t   p a p e r   1 0 1 - 2   o n  

t he   p l a t e n   1 0 1 - 1 .   T h i s   p o s i t i o n   t h e r e f o r e   w i l l   be  r e f e r r e d  

to  as  " s t a n d - b y   p o s i t i o n " ,   h e r e i n u n d e r .   When  the   t h e r m a l  

head   129  is   moved  a p a r t   f rom  t he   p r i n t   p a p e r   1 0 1 - 2   ou t   of  a  

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

t e m p o r a r i l y   s t o p p e d   a t   t h i s   s t a n d - b y   p o s i t i o n   a n d ,   'when  a  

p r i n t i n g   command  is   i n p u t   w h i l e   t he   t h e r m a l   head   i s  

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

d i r e c t l y   moved  to  t he   p r i n t i n g   p o s i t i o n .   H o w e v e r ,   i f   t h e  

p r i n t i n g   command  is   no t   r e c e i v e d   in  t h i s   p e r i o d ,   t h e   t h e r m a l  

head   129  i s   r e t u r n e d   to  t he   i n i t i a l   p o s i t i o n   by  t h e  

o p e r a t i o n   of  t he   m o t o r   143  t h r o u g h   the   a n g l e   - 9 i .  
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T h e r e f o r e ,   i f   a  p r i n t i n g   command  i s   i n p u t   when  t h e  

t h e r m a l   h e a d   129  i s   in  t he   i n i t i a l   p o s i t i o n ,   t h e   t h e r m a l  

l e a d   129  i s   r o t a t e d   t h r o u g h   61  +  62  d i r e c t l y   to   t he   p r i n t i n g  

p o s i t i o n ,   w i t h o u t   m a k i n g   s t o p   a t   t he   s t a n d - b y   p o s i t i o n .  

Li)  F i r s t   S t a g e   P r i n t i n g   P o s i t i o n  

When  p r i n t i n g   i s   c o n d u c t e d ,   t h e   cam  142  i s   f u r t h e r  

r o t a t e d   by  t h e   m o t o r   143  to  a  p o s i t i o n   w h i c h   i s   a n g u l a r l y  

s p a c e d   by  62  f r o m   t h e   i n i t i a l   p o s i t i o n ,   as  shown  in   F i g .   4 0 .  

rhe  a r r a n g e m e n t   i s   s u c h   t h a t   t h e   t h e r m a l   h e a d   129  c o n t a c t s ,  

t h r o u g h   t h e   i n t e r m e d i a r y   of  t h e   p r i n t   p a p e r   1 0 1 - 2   and  t h e  

f i r s t   r i b b o n   1 1 0 ,   w i t h   t h e   p l a t e n   1 0 1 - 1   a t   an  a n g l e   GH  ( s e e  

F i g .   39)  when  t h e   cam  has   been   r o t a t e d   t h r o u g h   a  

p r e d e t e r m i n e d   a n g l e   8X  w h i c h   i s   s e l e c t e d   to  m e e t   t h e  

c o n d i t i o n   of  6i  <  8X  <  82-  The  r o t a t i o n   of  t h e   h e a d   arm  1 2 8  

s t o p s   to   r o t a t e   when  t h e   t h e r m a l   h e a d   129  s t a r t s   to   c o n t a c t  

w i t h   t h e   p l a t e n   1 0 1 - 1   and  the   h e a d   p r e s s u r e   arm  145  a l o n e  

c o n t i n u e s   to   r o t a t e   a l o n g   the   cam  t r a c k   1 4 2 a ,   so  t h a t   t h e  

s p r i n g   131  b e t w e e n   b o t h   arms  i s   c h a r g e d   to  r e s i l i e n t l y   p r e s s  

t h e   t h e r m a l   h e a d   129  o n t o   the   p l a t e n   1 0 1 - 1   w i t h   a  p r e s s i n g  

f o r c e   F  ( s e e   F i g .   3 9 ) .  

i i i )   S e c o n d   S t a g e   P r i n t i n g   P o s i t i o n  

The  cam  142  i s   f u r t h e r   r o t a t e d   by  t h e   m o t o r   143  in  t h e  

d i r e c t i o n   of  a r r o w   to  a  p o s i t i o n   w h i c h   i s   s p a c e d   by  83  f r o m  

t h e   i n i t i a l   p o s i t i o n ,   as  shown  in  F i g .   40.  In  c o n s e q u e n c e ,  

t h e   d i s t a n c e   i s   i n c r e a s e d   to  r3  as  w i l l   be  l o c a t e d   by  8  =  83 
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In  P i g .   46.  T h e n ,   t he   h e a d   p r e s s u r e   arm  145  f u r t h e r  

r o t a t e s   u n t i l   t h e   r a d i u s   d i s t a n c e   r3  -  r2  is   d e v e l o p e d ,   s o  

t h a t   t he   s p r i n g   131  i s   f u r t h e r   s t r e t c h e d   so  as  to   e x e r t   a n  

i n c r e a s e d   f o r c e   P'  w i t h   w h i c h   the   t h e r m a l   h e a d   129  i s  

p r e s s e d   o n t o   t h e   p l a t e n   1 0 1 - 1 .   T h e n ,   a  b e n t   r i s i n g   p o r t i o n  

( c o n t a c t   p o r t i o n )   145a  of  t h e   head   p r e s s u r e   arm  145  b e c o m e s  

to  p r e s s   t he   arm  210  as  shown  in  F i g .   41.  T h i s   arm  210  i s  

h e l d   f o r   r o t a t i o n   a b o u t   t h e   s h a f t   152  so  t h a t   i t   p u s h e d   o n e  

end  of  a  c o i l e d   s p r i n g   212  when  p r e s s e d   a t   i t s   one  end  b y  

t he   b e n t   r i s i n g   p o r t i o n   145a   of  t he   head   p r e s s u r e   arm  1 4 5 .  

In  c o n s e q u e n c e ,   t he   s h a f t   211  w h i c h   i s   c o u p l e d   to  t h e   a r m  

151  is   r o t a t e d   t o w a r d s   t h e   p l a t e n   1 0 1 - 1 .   As  a  r e s u l t ,   t h e  

s e c o n d   member  ( s e p a r a t i o n   member )   130  w h i c h   i s   r o t a t a b l y  

c a r r i e d   by  t he   end  of  t he   s h a f t   211  i s   b r o u g h t   i n t o   c o n t a c t  

w i t h   t he   p l a t e n   1 0 1 - 2   t h r o u g h   the   f i r s t   r i b b o n   110  w i t h   a  

c o n t a c t   f o r c e   F" .   The  f o r c e   F"  i s   g r e a t e r   t h a n   t h e   r i b b o n  

t e n s i o n   f  w h i c h   s e r v e s   to  r e t r a c t   t h e   f i r s t   r i b b o n   i n t o   t h e  

c a s s e t t e .  

Wi th   t h i s   a r r a n g e m e n t ,   i t   is   p o s s i b l e   to  d e l a y   t h e  

t i m i n g   of  s e p a r a t i o n   of  t h e   r i b b o n   110  f rom  t h e   p r i n t   p a p e r  

on  t he   p l a t e n   1 0 1 - 1   by  t he   a m o u n t   (.  T h i s   d e l a y   e n a b l e s   t h e  

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

m u l t i - c o l o r   r i b b o n s .   N a m e l y ,   i t   i s   p o s s i b l e   to  r e c o r d   a n  

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

b l a c k   and  r e d ,   by  c o n t r o l l i n g   the   o p e r a t i o n   of  t h e   m o t o r   1 4 3  
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.n  t h e   m a n n e r   d e s c r i b e d   a b o v e .   f o r   i n s t a n c e ,   wnen  t n e   t w o -  

: o l o r e d   i nk   r i b b o n   of  t h e   same  t y p e   as  t h a t   d e s c r i b e d   b e f o r e  

.s  u s e d ,   r e c o r d i n g   in  b l a c k   c o l o r   can   be  c o n d u c t e d   b y  

m t t i n g   t h e   s e p a r a t i o n   member   130  i n t o   e f f e c t   so  as  to  d e l a y  

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

)e  a t t a i n e d   by  p r o h i b i t i n g   t h e   o p e r a t i o n   of  t he   s e p a r a t i o n  

member  1 3 0 .   N e e d l e s s   to   s a y ,   o t h e r   c o l o r   t o n e s   can   be  u s e d  

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

c o n t a i n e d   in   t h e   i n k s   in  t h e   ink   l a y e r s   of  t h e   r i b b o n .  

ri)   The  o p e r a t i o n   w h i c h   has   b e e n   d e s c r i b e d   h e r e i n b e f o r e   i s  

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

p r i n t i n g   o p e r a t i o n .   N a m e l y ,   t h e   m o t o r   143  o p e r a t e s   t o  

r o t a t e   t h e   cam  142  t h r o u g h   -(  93  -  62) ,   so  t h a t   t h e   arm  210  i s  

r e l e a s e d   f r o m   t h e   b e n t   r i s i n g   p o r t i o n   145a   of  t h e   h e a d  

p r e s s u r e   arm  145 ,   so  t h a t   i t   i s   a l l o w e d   to   r o t a t e   a b o u t   t h e  

s h a f t   152  by  t h e   r e s e t t i n g   f o r c e   of  t h e   c o i l e d   s p r i n g   u n t i l  

Lt  i s   c o n t a c t e d   by  t h e   p o r t i o n   151b  of  t h e   arm  151 .   I n  

a d d i t i o n ,   t h e   arm  151  i s   r o t a t e d   away  f rom  t he   p l a t e n   1 0 1 - 1  

a b o u t   t h e   s h a f t   152  by  t h e   f o r c e   of  t h e   s p r i n g   157 ,   b a c k   t o  

the   i n i t i a l   s t a t e .   A  f u r t h e r   r o t a t i o n   of  t h e   cam  1 4 2  

t h r o u g h   - (62   -  6i)  by  t h e   m o t o r   143  c a u s e s   t h e   t h e r m a l   h e a d  

to  move  away  f r o m   t h e   p l a t e n ,   so  t h a t   t h e   h e a d   arm  128  a n d  

t he   h e a d   p r e s s u r e   arm  145  a r e   r o t a t e d   u n t i l   t h e y   c o n t a c t  

w i t h   e a c h   o t h e r   a t   t h e i r   p o r t i o n s   128b  and  145b ,   by  t h e  

f o r c e   p r o d u c e d   by  t h e   s p r i n g   131 ,   w h e r e b y   t h e   t h e r m a l   h e a d  
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16  Bei-  a t   cne  s c a n a - o y   p o s i t i o n   as  shown  in  t he   l o w e r   p a r t  
of  P i g .   36.  The  t h e r m a l   h e a d   is   t h e n   r e s t   in  t he   i n i t i a l  

p o s i t i o n   as  a  r e s u l t   of  f u r t h e r   r o t a t i o n   of  t he   m o t o r   1 4 3  

t h r o u g h   - 9 .  

M e a n w h i l e ,   t he   cam  126  r o t a t e s   t o g e t h e r   w i t h   t he   c a m  
142  b u t   t h e   r i b b o n   p l a t e   112  d o e s   no t   move  b e c a u s e   t h e   l e v e l  

Df  t h e   cam  s u r f a c e   c o n t a c t e d   by  t he   end  124a  of  t h e   a r m  

g u i d e   124  i s   k e p t   c o n s t a n t   a t   h0  when  t he   a n g l e   8'  i s   b e t w e e n  

D  and  83 .  

3)  P r i n t   C o r r e c t i o n   by  S e c o n d   R i b b o n   1 1 6  

( C o r r e c t i o n   of  T y p i n g   E r r o r   by  C o r r e c t i o n   R i b b o n ,   f o r  

s x a m p l e )  

In  o r d e r   to  c o r r e c t   any  e r r o r   s u c h   as  t y p i n g   e r r o r   b y  

neans   of  t he   s e c o n d   r i b b o n   116 ,   i t   i s   n e c e s s a r y   t h a t   t h e  

s e c o n d   r i b b o n   116  be  r a i s e d   to  t he   p o s i t i o n   in  f r o n t   of  t h e  

: h e r m a l   h e a d   129  in  p l a c e   of  t he   f i r s t   r i b b o n   110.   To  t h i s  

md,   t h e   m o t o r   143  o p e r a t e   in  t h e   b a c k w a r d   d i r e c t i o n   so  a s  

:o  r o t a t e   t h e   cams  142  and  126  f rom  t h e   i n i t i a l   p o s i t i o n s   i n  

;he  d i r e c t i o n   r e v e r s e   to  t h a t   in  t he   p r i n t i n g   w i t h   t he   f i r s t  

i b b o n   back   to  an  a n g u l a r   p o s i t i o n   87  shown  in  F i g .   4 7 .  

l i n c e   t h e   r a d i u s   of  t he   cam  t r a c k   of  t he   cam  142  i s  

i n s t a n t l y   m a i n t a i n e d   a t   r0,   t h e   head   p r e s s u r e   arm  145 ,   h e a d  

rm  128  and  o t h e r   member s   c a r r i e d   by  t h e s e   a rms  do  no t   m o v e  

u r i n g   t h e   r o t a t i o n   of  t he   cam  142  to  t he   a n g u l a r   p o s i t i o n  

7.  M e a n w h i l e ,   h o w e v e r ,   t h e   l e v e l   of  t he   cam  s u r f a c e   1 2 6 a  
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d s   i n c r e a s e   in  t h e   h e i g h t   c a u s e s   t he   arm  127  to  m o v e  

t r o u g h   the   arm  g u i d e   1 2 4 ,   so  t h a t   t h e   r i b b o n   p l a t e   112  i s  

, t a t e d   a b o u t   t h e   s h a f t   158  t h e r e b y   b r i n g i n g   t h e   s e c o n d  

.bbon   116  to  a  p o s i t i o n   w h e r e   i t   f a c e s   t h e   f r o n t   s i d e   o f  

le  t h e r m a l   h e a d   1 2 9 .  

T h e r e a f t e r ,   t h e   r o t a t i o n a l   a n g l e   of  t h e   cam  142  i s  

s t r o l l e d   in  t h e   same  m a n n e r   as  t h a t   in   t h e   p r i n t i n g  

2 q u e n c e   e x p l a i n e d   b e f o r e ,   as  shown  b e l o w .  

0  01  07  -*  86 

01-*  02  06  -*  05 

02"*  03  ~>  65  -*  04 

The  r o t a t i o n   of  t h e   cam  142  i s   a c c o m p a n i e d   by  t h e  

o t a t i o n   of  t he   cam  126  to  t h e   a n g l e   04  b u t   t h e   r i b b o n   110  i s  

o t   moved  b e c a u s e   t h e   l e v e l   of  t h e   cam  s u r f a c e   126a   i s  

i n s t a n t l y   m a i n t a i n e d   a t   hx  d u r i n g   t h i s   r o t a t i o n .   I t   i s ,  

: h e r e f o r e ,   p o s s i b l e   to   e f f e c t   t he   c o r r e c t i o n   by  t h e   s e c o n d  

• i b b o n   116  when  t h e   t i m i n g   of   s e p a r a t i o n   of  t h e   r i b b o n   1 1 6  

:rom  t h e   p r i n t   p a p e r   i s   d e l a y e d   by  f u n c t i o n i n g   of  t h e  

s e p a r a t i o n   member  1 3 0 .  

As  has  b e e n   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   m o t o r  

L43  o p e r a t e s   to   s e l e c t i v e l y   e f f e c t   b o t h   t h e   m o v e m e n t   of  t h e  

s e c o n d   r i b b o n   116  on  t h e   r i b b o n   p l a t e   112  b e t w e e n   t h e  
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h e a t i n g   p o s i t i o n   w h e r e   i t   i s   h e a t e d   by  t h e   t h e r m a l   h e a d   a n d  

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

t he   m o v e m e n t   of  t h e   t h e r m a l   h e a d   129  b e t w e e n   a  c o n t a c t  

p o s i t i o n   w h e r e   i t   c o n t a c t s   w i t h   t he   ink  r i b b o n   10  or  t h e  

c o r r e c t i o n   r i b b o n   116  and  a  r e t r a c t e d   p o s i t i o n   r e t r a c t e d   ; 

f rom  t h e   c o n t a c t   p o s i t i o n .  

In  t he   d e s c r i b e d   e m b o d i m e n t ,   a  c o n t r o l   i s   c o n d u c t e d  

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

head   129  and  t h e   r i b b o n   1 1 0 , 1 1 6   in  r e l a t i o n   to   t h e   m o v e m e n t  

of  t h e   s e p a r a t i o n   member  130 .   N a m e l y ,   when  t h e   s e p a r a t i o n  

member  130  c o n t a c t s   t h e   ink  r i b b o n   110,   t he   t h e r m a l   h e a d   i s  

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

t h a t   o b t a i n   when  t he   s e p a r a t i o n   member  130  i s   o u t   of  c o n t a c t ,  

w i t h   t h e   ink  r i b b o n .  

T h u s ,   t he   d e s c r i b e d   e m b o d i m e n t   of  t he   r e c o r d i n g  

a p p a r a t u s   of  t he   i n v e n t i o n   i s   c a p a b l e   of  s e l e c t i v e l y  

e x e c u t i n g   m u l t i - c o l o r   p r i n t i n g   and  e r r o r   c o r r e c t i o n .  

[ B l o c k   D i a g r a m ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

o p e r a t i o n   of  t he   d e s c r i b e d   e m b o d i m e n t   of  t he   r e c o r d i n g  

a p p a r a t u s   . 

F i g .   50  i s   a  b l o c k   d i a g r a m   of  t he   d e s c r i b e d   e m b o d i m e n t  

of  the   r e c o r d i n g   a p p a r a t u s .   The  r e c o r d i n g   a p p a r a t u s   has   a  

c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  a d a p t e d   f o r   c o n d u c t i n g   v a r i o u s  

k i n d s   of  c o n t r o l ,   a  k e y b o a r d   KB,  a  r andom  a c c e s s   m e m o r y  
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(RAM)  a d a p t e d   f o r   c o n d u c t i n g   v a r i o u s   a r i t h m e t i c   o p e r a t i o n s ,  

a  r e a d   o n l y   memory  (ROM)  f o r   s t o r i n g   p r o g r a m s   of  l a t e r -  

m e n t i o n e d   c o n t r o l   p r o g r a m ,   and  a  r e a d / w r i t e   memory  (TRAM) 

w h i c h   s t o r e s   t e x t   d a t a   to   be  o u t p u t ,   e . g . ,   d o c u m e n t s .   T h e  

CPU  c o n t r o l s   t h e   o p e r a t i o n   of  t h e   a f o r e m e n t i o n e d   m o t o r   1 4 3  

and  t h e   m o t o r   166  f o r   t a k i n g   up  t h e   s e c o n d   r i b b o n ,   t h r o u g h  

t h e   p o r t   PT  and  d r i v e r s   Dl  and  D2.  The  c o n t r o l   o f  

g e n e r a t i o n   of   h e a t   in   t h e   t h e r m a l   head   129  i s   c o n d u c t e d  

t h r o u g h   d a t a   l i n e s   DATA,  and  a l s o   by  a  c o n t r o l   of  v o l t a g e  

a p p l i e d   to  t h e   t h e r m a l   h e a d   129 .   The  CPU  can   c o m m u n i c a t e  

w i t h   e x t e r n a l   d e v i c e s   s u c h   as  a  f o n t   ROM  (FROM)  s t o r i n g  

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

a  c o m m u n i c a t i o n   i n t e r f a c e ,   RS232C  and  C e n t r o n i c s   i n t e r f a c e .  

A  d e n s i t y   s e t t i n g   v o l u m e   RV  i s   a d a p t e d   to  v a r y   h e a t i n g  

c u r r e n t ,   v o l t a g e   and  t i m e   so  as  to   d e l i v e r   to  t he   CPU 

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

d e n s i t y   and  e r a s i n g   o p e r a t i o n   w h i c h   w i l l   be  d e t a i l e d   l a t e r .  

[ P o w e r - O n   S e q u e n c e ]  

The  p o w e r - o n   s e q u e n c e   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 l o w   c h a r t   shown  in  F i g .   51.  The  power   i s   t u r n e d   on  i n  

S t e p   SI  and  a  j u d g m e n t   i s   c o n d u c t e d   in  S t e p   S2  as  to  w h e t h e r  

t he   s e n s o r   133  e x p l a i n e d   b e f o r e   in  c o n n e c t i o n   w i t h   F i g .   36 

i s   on  or  o f f .   The  f a c t   t h a t   t h e   s e n s o r   133  i s   on  means   t h a t  

the   s h i e l d   p l a t e   4 2 b i s   n o t   d e t e c t e d   by  the   s e n s o r   133 .   I f  

t he   a n s w e r   g i v e n   in  S t e p   S2  i s   YES,  t he   p r o c e s s   p r o c e e d s   t o  
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S t e p   S3  in  w h i c h   the   cam  142  i s   r o t a t e d   to  t h e   r i g h t   a s  

v i e w e d   in  F i g .   36.  T h i s   r o t a t i o n   is   c o n t i n u e d   u n t i l   t h e  

s h i e l d   p l a t e   1 4 2 b i s   s e n s e d   by  t h e   s e n s o r   133  in  S t e p   S 4 .  

Upon  d e t e c t i o n   of  t he   s h i e l d   p l a t e   142b ,   t he   s e n s o r   133  i s  

t u r n e d   o f f   and  t h e   p r o c e s s   p r o c e e d s   to  S t e p   S 5 .  

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

1 4 2 b ,   i . e . ,   when  t he   s h i e l d   p l a t e   142b  i n t e r r u p t s   t h e   l i g h t  

b e t w e e n   t he   l i g h t - e m i t t i n g   p o r t i o n   and  t h e   l i g h t - r e c e i v i n g  

p o r t i o n   of  t h e   s e n s o r   133 ,   t he   s e n s o r   133  i s   t u r n e d   o f f   s o  

t h a t   an  a n s w e r   NO  is   g i v e n   to  t h e   q u e s t i o n   in  S t e p   S2.  I n  

s u c h   a  c a s e ,   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S6  and  t h e   cam  1 4 2  

is   r o t a t e d   to  t h e   l e f t   as  v i e w e d   in  F i g .   36.  T h i s   r o t a t i o n  

of  t he   cam  142  i s   s t o p p e d   when  t h e   s e n s o r   i s   t u r n e d   on  i n  

S t e p   S7,  i . e . ,   a t   t he   r o t a t i o n a l   p o s i t i o n   shown  in  F i g .   3 6 .  

The  p r o c e s s   t h e n   p r o c e e d s   to   S t e p   S5  and  t h e n   to   S t e p   S6  i n  

w h i c h   t he   m o t o r   240  i s   o p e r a t e d   to  c a u s e   t h e   c a r r i a g e   114  t o  

move  to  t he   l e f t   as  v i e w e d   in  F i g .   33  w i t h   r e s p e c t   to  t h e  

p l a t e n .   T h i s   m o v e m e n t   i s   c o n d u c t e d   u n t i l   t h e   s e n s o r   1 9 0  

( l i m i t   s e n s o r )   i s   t u r n e d   o f f   in  S t e p   S7  so  as  to   d e t e r m i n e  

the   a b s o l u t e   p o s i t i o n   of  t h e   c a r r i a g e   114 .   I f   t h e   a n s w e r  

to  t he   q u e s t i o n   in  S t e p   S7  i s   YES,  i . e . ,   i f   t h e   s e n s o r   1 9 0  

has  been   t u r n e d   o f f ,   t h e   c a r r i a g e   114  is   s t o p p e d   a t   t h e  

i n s t a n t   p o s i t i o n   in  S t e p   S 8 .  

In  S t e p   S9,  t he   m o t o r   166  shown  in  F i g .   35  o p e r a t e s   i n  

the   d i r e c t i o n   of  an  a r r o w   A,  i . e . ,   to  t he   l e f t ,   t h e r e b y   t o  
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t e n s e   and   t i g h t e n   the   f i r s t   r i b b o n   110 .   S u b s e q u e n t l y ,   t h e  

m o t o r   166  i s   made  to  o p e r a t e   r i g h t w a r d   so  as  to   t e n s e   a n d  

t i g h t e n   t h e   s e c o n d   r i b b o n   116 .   The  p o w e r - o n   s e q u e n c e   i s  

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

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

s o u r c e   w i l l   be  o m i t t e d   f r o m   t he   f o l l o w i n g   d e s c r i p t i o n .  

[ K e y - I n p u t   S e q u e n c e ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t he   k e y -  

i n p u t   s e q u e n c e .   Da t a   DATA  is   i n p u t   in  S t e p   SI  t h r o u g h   t h e  

k e y b o a r d .   In  t h e   n e x t   s t e p   S2,  a  j u d g m e n t   i s   c o n d u c t e d   a s  

to   w h e t h e r   t h e   i n p u t   d a t a   i s   a  p r i n t i n g   command  or  n o t . .   I f  

t h e   a n s w e r   i s   NO,  t h e   p r o c e s s   p r o c e e d s   to   S t e p   S3  in  w h i c h   a  

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

e r a s i o n   command  or  n o t .   I f   t h e   a n s w e r   i s   NO,  t h e   p r o c e s s  

p r o c e e d s   to  o t h e r   f u n c t i o n s   w h i c h   a r e   n o t   d e t a i l e d   h e r e .   I f  

t h e   a n s w e r   to   t h e   q u e s t i o n   p o s e d   in  S t e p   S3  i s   YES,  i . e . ,   i f  

t h e   i n p u t   d a t a   i s   an  e r a s i o n   command,   t h e   p r o c e s s   p r o c e e d s  

to   S t e p   S4  in  w h i c h   a  j u d g m e n t   i s   c o n d u c t e d   as  to  w h e t h e r  

t h e   p r e s e n t l y   m o u n t e d   f i r s t   r i b b o n   110  i s   a  c o r r e c t a b l e  

r i b b o n .   I f   t h e   a n s w e r   i s   NO,  t h e   p r o c e s s   r e t u r n s   to  S t e p  

S I .   H o w e v e r ,   i f   t he   a n s w e r   i s   YES,  t h e   p r o c e s s   p r o c e e d s   t o  

S t e p   S5  in   w h i c h   an  e r a s i n g   r o u t i n e   i s   s t a r t e d   as  w i l l   b e  

d e t a i l e d   l a t e r .  

When  t he   j u d g m e n t   c o n d u c t e d   in  S t e p   S2  has   p r o v e d   t h a t  

t h e   i n p u t   d a t a   DATA  i s   a  p r i n t i n g   command ,   t h e   p r o c e s s  
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p r o c e e d s   to   S t e p   S6  in  w h i c h   a  j u d g m e n t   i s   c o n d u c t e d   as  t o  

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

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

p r i n t i n g   in  b l a c k   c o l o r .   I f   t h e   a n s w e r   i s   a f f i r m a t i v e ,   t h e  

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

b l a c k   c o l o r   w i t h   t w o - c o l o r e d   r i b b o n .   C o n v e r s e l y ,   i f   t h e  

a n s w e r   i s   n e g a t i v e ,   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S8  in  w h i c h  

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

[ P r i n t i n g   R o u t i n e   ( C o n t r o l   of  C a m s ) ]  

The  p r i n t i n g   r o u t i n e   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

s p e c i f i c   r e f e r e n c e   to  F i g s .   53  and  54.  In  o r d e r   t o  

f a c i l i t a t e   t he   u n d e r s t a n d i n g ,   c o n t r o l   of  cams  w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   53  and  t he   c o n t r o l   of  t h e  

w h o l e   p a r t   of  t he   a p p a r a t u s   w i l l   be  made  w i t h   r e f e r e n c e   t o  

F i g .   7 0 .  

In  S t e p   S I ,   t he   c a r r i a g e   114  is   moved  back   to  a  

p o s i t i o n   w h i c h   is   s p a c e d   f r o m   t h e   l e a d i n g   end  of  t h e   n e x t  
i 

p r i n t   p o s i t i o n   by  a  d i s t a n c e   n e c e s s a r y   f o r   a c c e l e r a t i o n .   I n  

t he   n e x t   s t e p   S2,  t he   do t   i m a g e   c o r r e s p o n d i n g   to  t he   i n p u t  

c h a r a c t e r   i s   r e a d   ou t   of  t h e   c h a r a c t e r   f o n t   ROM  (FROM)  a n d  

is   s t o r e d   in  a  work  RAM  (RAM)  .  The  p r o c e s s   t h e n   p r o c e e d s   t o  

S t e p   S3  in  w h i c h   a  j u d g m e n t   i s   c o n d u c t e d   as  to  w h e t h e r   t h e  

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

to  w h e t h e r   t he   p r e s e n t l y   i n p u t   p r i n t i n g   command  is   f o r  

p r i n t i n g   in  t he   b a s i c   c o l o r   ( b l a c k ) .   If   the   a n s w e r   is  YES,  

-  89  - 



the   p r o c e s s   p r o c e e d s   to  S t e p   S5  in  w h i c h   the   cam  142  i s  

r o t a t e d   to  t h e   l e f t   as  i n d i c a t e d   by  a r r o w   a  in  F i g s .   37  t o  

40  u n t i l   t h e   p i n   144  is   moved  to   t h e   p o s i t i o n   w h e r e   t h e  

r a d i u s   or  t h e   d i s t a n c e   b e t w e e n   t h e   s h a f t   149  and  t h e   p i n   1 4 4  

b e c o m e s   e q u a l   to  r3.   C o n v e r s e l y ,   when  t h e   a n s w e r   to  t h e  

q u e s t i o n   in  S t e p   S3  is   NO,  i . e . ,   i f   t h e   p r e s e n t l y   m o u n t e d  

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

i n p u t   p r i n t i n g   command  i s   f o r   p r i n t i n g   in   t he   s p a r e   c o l o r  

( r e d )   of  t he   t w o - c o l o r e d   r i b b o n ,   t h e   cam  142  i s   r o t a t e d   t o  

t h e   l e f t   u n t i l   t h e   p i n   i s   b r o u g h t   to   t h e   p o s i t i o n   r2  on  t h e  

cam  1 4 2 .  

In  S t e p s   S6  and   S7,  o p e r a t i o n   i s   s t a r t e d   f o r   t a k i n g   u p  

t h e   f i r s t   r i b b o n   110 ,   as  w e l l   as  f o r   s t a r t i n g   t h e   m o v e m e n t  

of  t h e   c a r r i a g e   114 .   In  S t e p   S8,  t h e   a c c e l e r a t i o n   of  t h e  

c a r r i a g e   114  i s   f i n i s h e d   and  t h e   c a r r i a g e   114  s t a r t s   to  r u n  

a t   a  p r e d e t e r m i n e d   low  s p e e d .   In  S t e p   S9,  a  v o l t a g e  

c o r r e s p o n d i n g   to   t h e   do t   image   i s   a p p l i e d   to  t h e   t h e r m a l  

h e a d   129  so  as  to   c o n d u c t   t h e   p r i n t i n g .   A f t e r   a p p l i c a t i o n  

of  a  p r e d e t e r m i n e d   l e v e l   of  e n e r g y   in  S t e p   S10,   a  j u d g m e n t  

is   c o n d u c t e d   in  S t e p   S l l   as  to   w h e t h e r   t h e   p r i n t e d   d a t a   h a s  

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

YES,  t h e   p r o c e s s   p r o c e e d s   to  S t e p   S12  so  as  to  c a u s e   t h e  

c a r r i a g e   to  o v e r - r u n   a  d i s t a n c e   i.  I f   t h e   a n s w e r   to  t h e  

q u e s t i o n   p o s e d   in  S t e p   S l l   i s   NO,  t h e   p r o c e s s   d i r e c t l y  

p r o c e e d s   to  S t e p   S13  in  w h i c h   t h e   c a r r i a g e   14  i s  
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d e c e l e r a t e d .   T h e n ,   in  S t e p   S15,   t he   cam  is   r o t a t e d   to  t h e  

e i g h t   as  v i e w e d   in  F i g .   38  to  t he   r o t a t i o n a l   p o s i t i o n   w h e r e  

bhe  p o s i t i o n   of  t he   p i n   144  i s   r e p r e s e n t e d   by  rx,  w h e r e b y  

bhe  t h e r m a l   h e a d   i s   r e t u r n e d   to   t he   s t a n d - b y   p o s i t i o n ,  

r h e n ,   in  t h e   n e x t   s t e p   S16,   t h e   c a r r i a g e   114  i s   r e t u r n e d   t o  

the   p o s i t i o n   where '   t he   i n d e x   i n d i c a t e s   t he   n e x t   p r i n t i n g  

p o s i t i o n .   In  S t e p   S17,   t he   t i m e r   i s   t u r n e d   on.   In  S t e p  

S19,  a  j u d g m e n t   is   c o n d u c t e d   as  to  w h e t h e r   0 .5   s e c o n d   h a s  

p a s s e d   f rom  the   t u r n i n g   on  of  t h e   t i m e r .   In  t he   m e a n t i m e ,   a  

j u d g m e n t   i s   c o n d u c t e d   in  S t e p   S18  as  to  w h e t h e r   t he   n e x t  

d a t a   has   b e e n   i n p u t .   I f   t h e   a n s w e r   to   t he   q u e s t i o n   p o s e d  

in  S t e p   S18  is   YES,  t he   p r o c e s s   r e t u r n s   to   S t e p   SI  t o  

commence   t h e   n e x t   c y c l e   of  p r i n t i n g   o p e r a t i o n .   When  no  d a t a  

is   i n p u t   d u r i n g   the   s e t   p e r i o d   of  0 .5   s e c o n d ,   a n s w e r s   NO  a n d  

YES  a r e   o b t a i n e d ,   r e s p e c t i v e l y ,   in  S t e p s   S18  and  S19.   I n  

s u c h   a  c a s e ,   t he   p r o c e s s   p r o c e e d s   to  S t e p   S20  in  w h i c h   t h e  

cam  142  is   r o t a t e d   to  t he   r i g h t   to  t he   i n i t i a l   p o s i t i o n  

shown  in  F i g .   37,  t h u s   c o m p l e t i n g   t h e   p r i n t i n g   s e q u e n c e .  

F i g .   54  is   a  t i m e   c h a r t   of  t h e   p r i n t i n g   s e q u e n c e .   T h e  

s t e p s   shown  in  t h i s   t i m e   c h a r t   c o r r e s p o n d   to  t he   r e s p e c t i v e  

s t e p s   of  t he   p r i n t i n g   s e q u e n c e   e x p l a i n e d   in  c o n n e c t i o n   w i t h  

F i g .   53.  The  a x i s   of  a b s c i s s a   r e p r e s e n t s   t i m e ,   w h i l e   t h e  

a x i s   of  o r d i n a t e   r e p r e s e n t s   t he   l e v e l   w h i c h   i s   "0"  or  " 1 " .  

In  t h i s   e m b o d i m e n t ,   t he   low  l e v e r   (0)  c o r r e s p o n d s   to  a c t i v e  

s t a t e .  
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E r a s i o n   R o u t i n e ]  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

r a s i o n   r o u t i n e .   F i g .   55  i s   a  f l o w   c h a r t   s h o w i n g   t h e  

r a s i o n   r o u t i n e .   In  S t e p   S I ,   t he   c a r r i a g e   114  i s   moved   b a c k  

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

: h a r a c t e r s   to   be  e r a s e d   by  a  d i s t a n c e   n e c e s s a r y   f o r   t h e  

i c c e l e r a t i o n .   In  t h e   n e x t   s t e p   S2,  t h e   cam  142  i s   r o t a t e d  

:o  t h e   r i g h t   ( s e e   F i g .   44)  to  t h e   r o t a t i o n a l   p o s i t i o n   w h e r e  

:he  p o s i t i o n   of   t h e   p i n   144  is   r e p r e s e n t e d   by  r2.   T h e  

: a k e - u p   of  t h e   s e c o n d   r i b b o n   ( e r a s i n g   r i b b o n )   116  and  t h e  

x o v e m e n t   of  t h e   c a r r i a g e   114  a r e   s t a r t e d   in   S t e p s   S3  and  S 4 ,  

r e s p e c t i v e l y .   In  S t e p   S5,  t h e   c a r r i a g e   114  i s   a c c e l e r a t e d  

ind  t h e n   c o m m e n c e s   to  run   a t   a  c o n s t a n t   s p e e d .   In  o r d e r   t o  

j r a s e   t h e   r e c o r d e d   d a t a ,   a l l   t h e   d o t s   on  t h e   t h e r m a l   h e a d  

L29  a r e   e n e r g i z e d   and  t h e   c a r r i a g e   114  i s   moved  by  a  

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

r e c o r d e d   c h a r a c t e r .   The  h e a t i n g   i s   t h e n   f i n i s h e d .   T h e  

c a r r i a g e   i s   t h e n   d e c e l e r a t e d   and  s t o p p e d   in   S t e p   S9  in  w h i c h  

t he   s e c o n d   r i b b o n   is   t a k e n - u p .   S u b s e q u e n t l y ,   t h e   cam  142  i s  

r o t a t e d   to   t h e   l e f t   to  t h e   r o t a t i o n a l   p o s i t i o n   w h e r e   t h e  

p o s i t i o n   of  t h e   p i n   144  i s   r e p r e s e n t e d   by  r l r   i . e ,   to  t h e  

s t a n d - b y   p o s i t i o n .   In  S t e p   S l l ,   t he   c a r r i a g e   114  i s  

r e t u r n e d   to   t h e   p o s i t i o n   w h e r e   t he   i n d e x   i n d i c a t e s   t h e  

e r a s e d   c h a r a c t e r .   In  t h e   s u b s e q u e n t   S t e p s   S12,   S13  and  S 1 4 ,  

a  j u d g m e n t   i s   c o n d u c t e d   as  to  w h e t h e r   t h e   n e x t   d a t a   has   b e e n  
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i n p u t   w i t n i n   t he   p e r i o d   of  0 .5   s e c o n d   a f t e r   t he   c o m p l e t i o n  

of  t he   e r a s i o n .   I f   t h e r e   i s   no  i n p u t   of  d a t a   w i t h i n   t h i s  

p e r i o d ,   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S15  in  w h i c h   t h e   cam  i s  

r o t a t e d   to  t h e   l e f t   to  t he   i n i t i a l   p o s i t i o n   shown  in  F i g .  

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

i n p u t   of  n e x t   d a t a   i s   c o n f i r m e d   in  S t e p   S13,   t h e   p r o c e s s  

r e t u r n s   to  S t e p   S I .  

F i g .   54  i s   a  t i m e   c h a r t   of  t he   e r a s i o n   r o u t i n e   shown  i n  

F i g .   55.  The  s t e p s   shown  in  t h i s   t i m e   c h a r t   c o r r e s p o n d   t o  

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

c o n n e c t i o n   w i t h   F i g .   55.  The  a x i s   of  a b s c i s s a   r e p r e s e n t s  

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

is   "0"  or  " 1 " .   In  t h i s   e m b o d i m e n t ,   t h e   low  l e v e r   ( 0 )  

c o r r e s p o n d s   to  a c t i v e   s t a t e .  

[ A n o t h e r   E x a m p l e   of  E r a s i o n   M e a n s ]  

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

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

a c c o m p a n y i n g   d r a w i n g s .  

In  t h i s   c a s e ,   an  e r a s i o n   r i b b o n   u s e d   as  t h e   s e c o n d  

r i b b o n   has   a  b a s e   f i l m   s u c h   as  of  p o l y e s t e r   f i l m   and  a  h e a t -  

s e n s i t i v e   a d h e s i v e   m a t e r i a l   a p p l i e d   to  t h e   s i d e   of  t h e  

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

F i g .   57  i s   a  g r a p h   s h o w i n g   the   m a n n e r   in  w h i c h   t h e  

a d h e s i o n   f o r c e   b e t w e e n   the   image   to  be  e r a s e d   and  t h e  

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

93  - 



0 2 5 5 8 4 1  

h e a d   129  o n t o   t h i s   i m a g e ,   as  w e l l   as  c h a n g e   in  t h e  

t e m p e r a t u r e   of  t he   e r a s i o n   r i b b o n ,   in   r e l a t i o n   to  t i m e .   T h e  

v a l u e s   shown  in  t h i s   g r a p h   h a v e   b e e n   o b t a i n e d   t h r o u g h  

e x p e r i m e n t s   and  c o m p u t a t i o n   i s   c o n d u c t e d   by  t h e   p r e s e n t  

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

v a l u e s   a r e   shown  by  way  of  e x a m p l e ,   and  a r e   v a r i a b l e  

d e p e n d i n g   on  c o n d i t i o n s   s u c h   as  t h e   t h i c k n e s s   of  t he   b a s e  

f i l m   to   be  u s e d ,   l e v e l   of  e n e r g y   s u p p l i e d   to  t h e   t h e r m a l  

h e a d   1 2 9 ,   m a t e r i a l   of  t h e   r e c o r d i n g   r i b b o n ,   and  so  f o r t h .  

R e f e r r i n g   to  F i g .   57,  t h e   e r a s i o n   r i b b o n   i s   h e a t e d   b y  

t h e   t h e r m a l   h e a d   129  f o r   a  p r e d e t e r m i n e d   t h e r m a l   h e a d  

h e a t i n g   t i m e   A  w h i c h   i s   2  m  s e c   in  t h e   a r r a n g e m e n t   shown  i n  

F i g .   57.   In  c o n s e q u e n c e ,   t h e   t e m p e r a t u r e   of  t h e   e r a s i o n  

r i b b o n   i s   i n c r e a s e d   a l o n g   a  c u r v e   B  and  i s   l o w e r e d  

s u b s t a n t i a l l y   to  t he   room  t e m p e r a t u r e   by  t he   t i m e   i n d i c a t e d  

a t   C .  

T h i s   c h a n g e   in  t h e   t e m p e r a t u r e   c a u s e s   a  c h a n g e   in  t h e  

a d h e s i o n   f o r c e   b e t w e e n   t h e   e r a s i o n   r i b b o n   and  t h e   image   t o  

be  e r a s e d   as  shown  by  a  c u r v e   D.  N a m e l y ,   t h e   a d h e s i o n   f o r c e  

i s   s u b s t a n t i a l l y   z e r o ,   i . e . ,   t h e   ink   s t i c k s   to  t h e   p a p e r ,  

b e f o r e   t h e   h e a t   i s   i n p u t .   The  e r a s i o n   t a p e ,   h o w e v e r ,   s t a r t s  

to   b e c o m e   s t i c k y   as  a  r e s u l t   of  h e a t i n g .   The  s t i c k i n e s s   o r  

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

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

m a x i m i z e d   when  the   e r a s i o n   r i b b o n   has   been   c o o l e d   down  t o  
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t he   room  t e m p e r a t u r e .   The  t i m e   r e q u i r e d   f o r   t he   r i b b o n   t o  

be  c o o l e d   down  to  t he   room  t e m p e r a t u r e   i s   a b o u t   6  m  s e c  

a f t e r   t h e   f i n i s h   of  t he   h e a t i n g   in  the   c a s e   of  t h e  

e m b o d i m e n t   shown  in  F i g .   57.  T h i s   v a l u e   has   b e e n   o b t a i n e d  

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

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

t he   a p p a r a t u s   and  the   e r a s i o n   r i b b o n   e m p l o y e d .  

In  o r d e r   t h a t   t he   e r a s i o n   is   e f f e c t e d   i d e a l l y   w i t h o u t  

l e a v i n g   any  t r a c e   of  t he   p r i n t   on  t he   p r i n t   p a p e r   102 ,   i t   i s  

n e c e s s a r y   t h a t   t he   r e c o r d e d   image   is   l i f t e d   o f f   by  t h e  

e r a s i o n   r i b b o n   a f t e r   t h e   e l a p s e   of  t he   t i m e   C  f rom  t h e  

moment   a t   w h i c h   t h e   h e a t i n g   by  t h e   t h e r m a l   h e a d   i s  

c o m p l e t e d .   The  e r a s i o n ,   h o w e v e r ,   may  be  done   e v e n   b e f o r e  

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

d e n s i t y   is   low,   i . e . ,   i f   t he   a d h e s i o n   f o r c e   b e t w e e n   t h e  

p a p e r   and  t he   c h a r a c t e r s   to  be  e r a s e d   i s   l o w .  

F i g .   59  shows  a  f l o w   c h a r t   i l l u s t r a t i n g   t he   p r o c e s s   o f  

t he   e r a s i n g   o p e r a t i o n   e x p l a i n e d   a b o v e .  

T h i s   e r a s i o n   r o u t i n e   i s   d i f f e r e n t   f rom  t he   e r a s i o n  

r o u t i n e   shown  in  F i g .   55  in  t h a t   a  S t e p   SO.  5  i s   e x e c u t e d   i n  

w h i c h   a  j u d g m e n t   is   c o n d u c t e d   as  to  w h e t h e r   t h e   v a l u e   s e t   b y  

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

or  not   and  a  t ime   Ti  or  T2  i s   s e t   in  a  t i m e r   in  a c c o r d a n c e  

w i t h   t he   r e s u l t   of  t he   j u d g m e n t .   N a m e l y ,   t h e   t i m e   Ti  i s   s e t  

in  the   t i m e r   when  the   v a l u e   s e t   by  the   v o l u m e   Rv  e x c e e d s   a  
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p r e d e t e r m i n e d   v a l u e ,   w h e r e a s ,   when  t h e   v a l u e   s e t   by  t h e  

vo lume  Rv  i s   b e l o w   t he   p r e d e t e r m i n e d   l e v e l ,   t h e   t i m e   T2  i s  

s e t   in  t h e   t i m e r .   The  t i m e   Ti  and  t h e   t i m e   T2  a r e   s o  

s e l e c t e d   as  to  mee t   t h e   c o n d i t i o n   of  Tx  >  T2.  In  S t e p   S 6 ,  

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

h e a t i n g   a n d ,   in  S t e p   S9,  t he   c a r r i a g e   i s   s t o p p e d .  

T h e r e a f t e r ,   a  j u d g m e n t   i s   c o n d u c t e d   in   S t e p   S10  as  t o  

w h e t h e r   t h e   t i m e   s e t   in  t h e   t i m e r   has   b e e n   e l a p s e d .   T h i s  

t i m e   c o r r e s p o n d s   to  t h e   t i m e   C  a n d ,   h e n c e ,   i s   6  m  s e c   a t   t h e  

maximum  in  t h e   e x a m p l e   shown  in  F i g .   57.  The  r i b b o n   i s  

wound  up  o n l y   a f t e r   t h e   e l a p s e   of  t h i s   t i m e   i s   c o n f i r m e d ,  

The  b e h a v i o r   of  t h e   e r a s i o n   r i b b o n   and   t h e   i m a g e   to  b e  

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

to  F i g s .   59  to  6 1 .  

F i g .   59  i l l u s t r a t e s   an  o p e r a t i o n   w h i c h   i s   e x e c u t e d  

b e t w e e n   S t e p s   S4  and  S6  in   t he   p r o c e s s   shown  in  F i g .   5 8 .  

F i g .   60  s h o w s   t h e   s t e p   S9  of  t h e   p r o c e s s   shown  in  F i g .   5 8 .  

S i n c e   t h e   e r a s i o n   r i b b o n   116  has   n o t   b e e n   wound  y e t ,   i t  

s t i l l   s t i c k s   to  t h e   i m a g e   206  to   be  e r a s e d .   T h e n ,   i f   t h e  

j u d g m e n t   in   S t e p   S10  of  t h e   p r o c e s s   shown  in  F i g .   58  h a s  

p r o v e d   t h a t   t h e   t i m e   Tx  or  T2  s e t   in  t h e   t i m e r   has   e l a p s e d ,  

t h e   e r a s i o n   r i b b o n   116  i s   wound  up  in  S t e p   S l l   of  t h e  

p r o c e s s   shown  in  F i g .   58  in  t he   d i r e c t i o n   of  an  a r r o w   207  b y  

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

shown  in  F i g .   61  i s   a t t a i n e d .   T h u s ,   t h e   i m a g e   206  s t i c k s   t o  
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the   e r a s i o n   r i b b o n   116  so  as  to  be  l i f t e d   o f f   t he   p r i n t  

p a p e r   102  by  the   r i b b o n   1 1 6 .  

I t   w i l l   be  u n d e r s t o o d   t h a t   t he   l i f t - o f f   of  t he   i m a g e  

206  f rom  the   p r i n t   p a p e r   102  is   c o n d u c t e d   o n l y   a f t e r   t h e  

a d h e s i o n   f o r c e   b e t w e e n   t h e   image   206  to  be  e r a s e d   and  t h e  

e r a s i o n   r i b b o n   116  has   b e e n   m a x i m i z e d ,   i . e . ,   o n l y   when  t h e  

t i m e   s e t   in  t he   t i m e r   has   e l a p s e d   a f t e r   t he   c o m p l e t i o n   o f  

t he   e r a s i o n   r i b b o n   116.   I t   is   no t   e s s e n t i a l   t h a t   t he   t i m e  

Ti  or  T2  s e t   in  t he   t i m e r   i s   e q u a l   to  or  l o n g e r   t h a n   t h e  

t i m e   C  shown  in  F i g .   57.  N a m e l y ,   t he   s e t   t i m e   may  b e  

s h o r t e r   p r o v i d e d   t h a t   t he   a d h e s i o n   f o r c e   b e t w e e n   t h e   e r a s i o n  

r i b b o n   and  the   image   is   g r e a t e r   t h a n   t h a t   b e t w e e n   t he   i m a g e  

and  the   p r i n t   p a p e r .   S t e p s   S12  o n w a r d   in  t he   p r o c e s s   s h o w n  

in  F i g .   58  a r e   m a t e r i a l l y   t h e   same  as  t h e   s t e p s   S10  o n w a r d  

in  t he   p r o c e s s   shown  in  F i g .   5 5 .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  a n o t h e r  

e x a m p l e   of  t he   e r a s i n g   o p e r a t i o n .   In  t h i s   e x a m p l e ,   t h e  

r u n n i n g   s p e e d   d u r i n g   t he   e r a s i o n   is   s e t   to  be  l o w e r   t h a n   t h e  

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

p r i n t i n g ,   in  o r d e r   to  e n s u r e   t he   s a f e   e r a s i o n   of  t h e  

r e c o r d e d   d a t a .   F i g .   62  shows   the   e r a s i o n   r o u t i n e   of  t h i s  

e x a m p l e .   T h i s   e r a s i o n   r o u t i n e   is   s i m i l a r   to  t h a t   shown  i n  

F i g .   55  bu t   t he   s t e p s   SI  to  S5  a r e   a l t e r e d   f rom  t h o s e   in  t h e  

r o u t i n e   shown  in  F i g .   55.  The  d e s c r i p t i o n   w i l l   be  made  w i t h  

r e f e r e n c e   to  F i g .   62.  F i g .   63  is   an  i l l u s t r a t i o n   o f  
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o p e r a t i o n   in  w h i c h   t h e   r u n n i n g   s p e e d   i s   c h a n g e d   t o  

f a c i l i t a t e   t h e   e r a s i o n   as  d e s c r i b e d   a b o v e .   In  F i g .   63,   a  

r e f e r e n c e   n u m e r a l   207  d e s i g n a t e s   a  h e a t   g e n e r a t i n g   m e m b e r  

p r o v i d e d   on  t h e   t h e r m a l   h e a d   129 ,   w h i l e   a  s y m b o l   L 

r e p r e s e n t s   t h e   d i s t a n c e   b e t w e e n   t h e   end  s u r f a c e   of  t h e  

t h e r m a l   head   129  and  t h e   h e a t   g e n e r a t i n g   member  207.   A 

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

t h e   r u n n i n g   s p e e d   of  t h e   t h e r m a l   h e a d   129.   As  w i l l   b e  

c l e a r   f rom  F i g .   63,   t h e   s e p a r a t i o n   of  t he   image   206  f rom  t h e  

p r i n t   p a p e r   1 0 1 - 2   to   be  e r a s e d   by  t h e   e r a s i o n   r i b b o n   116  i s  

c o n d u c t e d   when  t h e   e r a s i o n   r i b b o n   116  has   run   t h e   d i s t a n c e   L 

a t   t h e   s p e e d   V  a f t e r   i t   i s   h e a t e d   by  t h e   h e a t   g e n e r a t i n g  

member   207.   T h u s ,   t h e   s e p a r a t i o n   of  t h e   image   i s   c o m m e n c e d  

a f t e r   e l a p s e   of  a  t i m e   T  w h i c h   i s   g i v e n   as  L ( m m ) / V { m m / s e c )   x  

1000  =  T ( m / s e c ) .   The  d i s t a n c e   L  i s   d e t e r m i n e d   in  a c c o r d a n c e  

w i t h   t h e   c h a r a c t e r i s t i c   of  t h e   t h e r m a l   h e a d   129 ,   so  t h a t   a  

p r e d e t e r m i n e d   c o n s t a n t   v a l u e   L0  may  be  i m p a r t e d   f o r   a  g i v e n  

t h e r m a l   h e a d .   T h e r e f o r e ,   in  t h i s   e x a m p l e ,   t h e   s p e e d   V  i s  

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

t a k e s   a  v a l u e   w h i c h   i s   g r e a t e r   t h a n   t h e   t i m e   204  ( s e e   F i g .  

57)  m e n t i o n e d   b e f o r e ,   i . e . ,   s u c h   t h a t   t h e   c o n d i t i o n   of  L o / V  

=  To  >  204  i s   m e t .   The  f a c t   t h a t   t h i s   c o n d i t i o n   i s   m e t  

m e a n s   t h a t   t he   s e p a r a t i o n   t a k e s   p l a c e   o n l y   a f t e r   t h e  

t e m p e r a t u r e   of  t h e   e r a s i o n   r i b b o n   has   been   l o w e r e d  
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s u f f i c i e n t l y ,   so  t h a t   e r a s i o n   can  be  c o n d u c t e d   in  good  o r d e r  

is  e x p l a i n e d   b e f o r e   in  c o n n e c t i o n   w i t h   F i g .   5 7 .  

In  r e g a r d   to  t h e   r e c o r d i n g   or  p r i n t i n g ,   t h e r e   is   a n  

I n c r e a s i n g   demand  f o r   h i g h e r   r e c o r d i n g   s p e e d .   In  o r d e r   t o  

:ope   w i t h   t h i s   d e m a n d ,   t h e r e   i s   a  t r e n d   f o r   h i g h e r   r u n n i n g  

s p e e d   V  of  t he   c a r r i a g e   114 .   T h u s ,   t h e   c a r r i a g e   s p e e d   i n  

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

50  m m / s e c   to  150  mm/sec   a t   t h e   p r e s e n t   s t a g e .  

For  t he   p u r p o s e   of  s t a b l y   o b t a i n i n g   t he   t i m e   C  shown  i n  

F ig .   57  w i t h   such   a  h i g h   c a r r i a g e   s p e e d ,   a  c o n s i d e r a b l y   l o n g  

r u n n i n g   d i s t a n c e   L  i s   r e q u i r e d .   For  i n s t a n c e ,   i f   t he   t i m e   C 

is  s e t   a t   10  m  s e c ,   t he   r u n n i n g   d i s t a n c e   L  has   to  be  a t  

l e a s t   0 .5   mm.  Such  a  l o n g   r u n n i n g   d i s t a n c e   i n e v i t a b l y  

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

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

p r i n t i n g   . 

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

a d v e r s e l y   a f f e c t i n g   t h e   q u a l i t y   of  p r i n t i n g ,   i t   is   n e c e s s a r y  

t h a t   t he   r u n n i n g   s p e e d   V  of  t h e   c a r r i a g e   114  d u r i n g   e r a s i n g  

is  s e t   to  be  l o w e r   t h a n   t h e   r u n n i n g   s p e e d   V  of  c a r r i a g e  

d u r i n g   p r i n t i n g ,   i . e . ,   t h a t   t h e   c o n d i t i o n   of  V  <  V  is   m e t .  

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

s p e e d   to  be  r e d u c e d   c o r r e s p o n d i n g l y .  

The  r e d u c t i o n   in  t h e   e r a s i o n   s p e e d ,   h o w e v e r ,   i s  

n e g l i g i b l e   b e c a u s e   t he   t i m e   s p e n t   f o r   t h e   e r a s i o n   is   u s u a l l y  
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nuch  s h o r t e r   t h a n   t h e   t i m e   s p e n t   f o r   p r i n t i n g .   I t   i s   t h u s  

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

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

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

Df  t h e   c a r r i a g e   r u n n i n g   s p e e d .  

I t   w i l l   be  c l e a r   to  t h o s e   s k i l l e d   in  t h e   a r t   t h a t   t h e  

t ime  l e n g t h   t i l l   t h e   s e p a r a t i o n   n e e d   n o t   a l w a y s   be  g r e a t e r  

t h a n   C  shown  in  F i g .   57.  N a m e l y ,   t h i s   t i m e   may  be  s h o r t e r  

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

image  206  to  be  e r a s e d   and  t h e   e r a s i o n   r i b b o n   is   g r e a t e r  

t h a n   t h e   a d h e s i o n   f o r c e   b e t w e e n   t h e   image   206  and  t h e   p r i n t  

p a p e r   1 0 1 - 2   a t   t h e   moment   of  s e p a r a t i o n .  

R e f e r r i n g   a g a i n   to   F i g .   62,   a  j u d g m e n t   i s   c o n d u c t e d   i n  

S t e p   SO.  5  as  to  w h e t h e r   t h e   v a l u e   s e t   by  t h e   d e n s i t y   v o l u m e  

e x c e e d s   a  p r e d e t e r m i n e d   s e t   v a l u e .   The  s t e a d y   r u n n i n g  

s p e e d ,   w h i c h   is   a t t a i n e d   in  S t e p   S4,  i s   s e t   a t   a  f i r s t   s p e e d  

i f   t h e   v a l u e   s e t   by  t h e   d e n s i t y   v o l u m e   e x c e e d s   t h e  

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

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

s e c o n d   s p e e d   is   u s e d   as  t h e   s t e a d y   r u n n i n g   s p e e d   w h i c h   i s  

s e t   in  S t e p   S4.  The  f i r s t   s p e e d   i s   s m a l l e r   t h a n   t h e   s e c o n d  

s p e e d .   Once  t he   s t e a d y   r u n n i n g   s p e e d   i s   s e t ,   s t e p s   w h i c h  

a r e   t h e   same  as  S t e p   6  o n w a r d   in  F i g .   55  a r e   e x e c u t e d .   T h i s  

o p e r a t i o n   e n s u r e s   t h a t   t h e   e r a s i o n   can  be  e f f e c t e d   w i t h o u t  

f a i l   in  a c c o r d a n c e   w i t h   t h e   r e c o r d i n g   d e n s i t y .   In  S t e p   S I .   2 
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or  S I .   4  in  t he   p r o c e s s   shown  in  F i g .   62,  t he   h e a t   v o l t a g e   o f  

t h e   head   i s   s e t   in  t he   memory  (work   RAM)  so  as  to  e n a b l e   t h e  

h e a t   d r i v i n g   v o l t a g e   ( h e a t   e n e r g y )   in  a c c o r d a n c e   w i t h   t h e  

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

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

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  s t i l l  

a n o t h e r   e x a m p l e   of  t he   e r a s i o n   means   w h i c h   e n s u r e s   c o m p l e t e  

e r a s i o n   of  r e c o r d e d   d a t a .  

In  t h i s   e x a m p l e ,   in  o r d e r   to  make  s u r e   t h a t   t h e   e r a s i o n  

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

r i b b o n   116  f rom  t he   p r i n t   p a p e r   1 0 1 - 2   is   c o n d u c t e d   by  m a k i n g  

use   of  t he   s e p a r a t i o n   member   1 3 0 .  

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

a  f l o w   c h a r t   shown  in  F i g .   6 4 .  

In  S t e p   SI .   5,  t he   v a l u e   s e t   by  t he   d e n s i t y   v o l u m e   i s  

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

v a l u e ,   t h e   cam  142  is   r o t a t e d   to   t h e   r o t a t i o n a l   p o s i t i o n   r 3  

in  S t e p   S2,  w h e r e a s ,   i f   n o t ,   t h e   cam  142  i s   r o t a t e d   to  t h e  

p o s i t i o n   r2  in  S t e p   S 2 . 5 .   By  r o t a t i n g   t he   cam  142  to  t h e  

r o t a t i o n a l   p o s i t i o n   r3  in  S t e p   S2,  i t   b e c o m e s   p o s s i b l e   t o  

u t i l i z e   t h e   s e p a r a t i o n   member   130  in  t he   e r a s i n g   o p e r a t i o n .  

N a m e l y ,   t he   c a r r i a g e   is   made  to   o v e r - r u n   t he   d i s t a n c e   t  t o  

t h e   p o s i t i o n   of  t he   s e p a r a t i o n   member ,   w h e r e b y   t h e   e r a s i o n  

r i b b o n   can  be  s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   1 0 1 - 2   w i t h o u t  

f a i l   at   t he   l e f t   s i d e   of  t h e   s e p a r a t i o n   member  130 ,   t h u s  
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n s u r i n g   c o m p l e t e   e r a s i o n   r e g a r a i e s s   ot  t n e   r e u u i u m g  

e n s i t y .   O t h e r   s t e p s   of  t h i s   e r a s i o n   r o u t i n e   a r e   m a t e r i a l l y  

he  same  as  t h o s e   of  t h e   r o u t i n e   shown  in  F i g .   55.  T h u s ,  

he  s t e p s   S l l   o n w a r d   in  t h e   p r o c e s s   shown  in  F i g .   64  a r e   t h e  

ame  as  t h e   s t e p s   S l l   o n w a r d   in  t h e   r o u t i n e   shown  in  F i g .  

>5. 

The  m a n n e r   in  w h i c h   t h e   e r a s i o n   in  t h e   v i c i n i t y   of  t h e  

: h e r m a l   h e a d   129  w i l l   be  e x p l a i n e d   w i t h   r e f e r e n c e   to  F i g .  

i 5 .  

In  F i g .   65,  t h e   i m a g e   to   be  e r a s e d   by  t he   e r a s i o n  

r i b b o n   116  i s   r e p r e s e n t e d   by  206 .   The  e r a s i o n   i s   c o n d u c t e d  

>y  t h e   h e a t   g e n e r a t e d   by  a  h e a t   g e n e r a t i n g   member  2 0 7  

5 r o v i d e d   on  t he   t h e r m a l   h e a d   129 .   The  r u n n i n g   s p e e d   of  t h e  

c a r r i a g e   a n d ,   h e n c e ,   of  t h e   t h e r m a l   h e a d   129  in   t he   d i r e c t i o n  

)f  t h e   a r r o w   is   r e p r e s e n t e d   by  V v .  

Due  to  t he   p r e s e n c e   of  t he   s e p a r a t i o n   member  130 ,   t h e  

2 r a s i o n   r i b b o n   116  l i f t s   t h e   image   206  o f f   t he   p r i n t   p a p e r  

L01-2   a t   a  moment   w h i c h   i s   d e l a y e d   a f t e r   t h e   h e a t i n g   by  t h e  

n e a t   g e n e r a t i n g   member   207  of  t h e   t h e r m a l   h e a d   by  a  t i m e  

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

a i s t a n c e   €.  Wi th   t h i s   a r r a n g e m e n t ,   i t   i s   p o s s i b l e   to   e a s i l y  

o b t a i n   t h e   t i m e   d e l a y   C  w h i c h   i s   n e c e s s a r y   f o r   m a x i m i z i n g  

t h e   a d h e s i o n   f o r c e   b e t w e e n   t h e   e r a s i o n   r i b b o n   116  and  t h e  

i m a g e   206  to  be  e r a s e d   as  e x p l a i n e d   b e f o r e   in  c o n n e c t i o n  

w i t h   F i g .   5 7 .  
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I t   i s   no t   e s s e n t i a l   t h a t   t he   l e n g t h   of  t i m e   t i l l   t h e  

s e p a r a t i o n   i s   g r e a t e r   t h a n   t h e   t i m e   C  shown  in  F i g .   5 7 .  

N a m e l y ,   t h e   s e p a r a t i o n   may  be  c o n d u c t e d   in  a  t i m e   w h i c h   i s  

s h o r t e r   t h a n   t he   t i m e   C.  p r o v i d e d   t h a t   t he   a d h e s i o n   f o r c e  

b e t w e e n   t h e   e r a s i o n   r i b b o n   and  t h e   image   to  be  e r a s e d   i s  

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

p r i n t   p a p e r   a t   t he   moment   of  s e p a r a t i o n .  

The  s e p a r a t i n g   c o n d i t i o n   maybe  s e t   by  m a k i n g   use   of  o n e  

of  t h e   p a r a m e t e r s   s u c h   as  t h e   t i m e ,   r u n n i n g   s p e e d   and  t h e  

l e v e r   or  by  m a k i n g   use   of  two  or  more  of  t h e s e   p a r a m e t e r s  

s i m u l t a n e o u s l y .  

[ E x a m p l e   of  P r i n t i n g ]  

A  d e t a i l e d   d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  t o  

the   m a n n e r   in  w h i c h   t h e   c h a r a c t e r s   a r e   p r i n t e d .   F i g .   66  

shows   a  c h a r a c t e r   a c t u a l l y   p r i n t e d   in  a  p r i n t   p a p e r ,   as  w e l l  

as  t h e   m o v e m e n t   of  t he   c e n t e r   of  t h e   h e a t   g e n e r a t i n g   m e m b e r  

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

t h e   s t r o k e   of  t he   head   c o r r e s p o n d i n g   to  one  c h a r a c t e r ,   w h i l e  

a  s y m b o l   B  r e p r e s e n t s   t he   a m o u n t   of  o v e r - r u n   of  t he   h e a d  

a f t e r   t h e   p r i n t i n g   of  a  c h a r a c t e r   in  t he   s p a r e   c o l o r   ( r e d )  

w i t h   a  t w o - c o l o r e d   r i b b o n .   S i m i l a r l y ,   t h e   a m o u n t   of  o v e r -  

run  a f t e r   p r i n t i n g   in  t h e   b a s i c   c o l o r   ( b l a c k )   w i t h   t he   t w o -  

c o l o r e d   r i b b o n   is   r e p r e s e n t e d   by  i .  

F i g .   67  to  69  show  an  e x a m p l e   of  p r i n t i n g   of  one  l i n e  

of  c h a r a c t e r s   c o n d u c t e d   in  a c c o r d a n c e   w i t h   t e x t   d a t a  

-  103  - 



. n c l u d i n g   s p a c e s   and  s t o r e d   m   a  t e x t   RAM.  Tne  t e x t   d a t a   i s  

s t o r e d   in  t h e   form  o f ,   f o r   e x a m p l e ,   code   d o t   d a t a .   As  s h o w n  

.n  F i g .   67,   c h a r a c t e r s   H  I  J  K  L  and   M  a r e   p r i n t e d   in  b l a c k ,  

red ,   r e d ,   b l a c k ,   b l a c k   and  r e d ,   r e s p e c t i v e l y ,   w i t h   a  s p a c e  

Lef t   b e t w e e n   L  and  M. 

F i g s .   68  and  69  r e p r e s e n t   t h e   m o v e m e n t   of  t h e   t h e r m a l  

l e a d   d u r i n g   p r i n t i n g   of  one  l i n e   of  c h a r a c t e r s   shown  in  F i g .  

57.  The  h e a d   is   moved  in  a c c o r d a n c e   w i t h   t h e   d a t a  

s u c c e s s i v e l y   r e a d   f rom  t h e   m e m o r y .   I t   w i l l   be  s e e n   t h a t  

D a c k w a r d   f e e d   of  t he   h e a d   i s   c o n d u c t e d   o n l y   when  p r i n t i n g   i n  

red  c o l o r   i s   to  be  c o n d u c t e d   a f t e r   p r i n t i n g   in  b l a c k   c o l o r .  

? i g .   69  s h o w s   the   m o v e m e n t   of  t h e   h e a d   f o r   e a c h   c h a r a c t e r .  

Et  w i l l   be  s e e n   t h a t   t h e   p r i n t i n g   of  e a c h   c h a r a c t e r   i s  

f o l l o w e d   by  an  o v e r - r u n   in  t h e   a m o u n t   B  or  t  so  t h a t   t h e  

head   i s   f e d   b a c k w a r d   by  a  d i s t a n c e   c o r r e s p o n d i n g   to  t h e  

o v e r - r u n   B  or  €  b e f o r e   t h e   n e x t   c h a r a c t e r   i s   p r i n t e d .  

A c t u a l l y ,   h o w e v e r ,   t he   h e a d   i s   f e d   back   by  an  a m o u n t   g r e a t e r  

t h a n   t h e   a m o u n t   of  o v e r - r u n ,   in  o r d e r   to  p r o v i d e   a  ; 

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

Such  a  b a c k w a r d   f e e d   f o r   t h e   p u r p o s e   of  p r e s e r v i n g   t h e  

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

t h e   e x p l a n a t i o n .   In  F i g s .   68  and   69,   t he   h e a d   i s   f e d   b a c k  

by  an  a m o u n t   B  so  as  to  p r e p a r e   f o r   t h e   p r i n t i n g   of  t h e   n e x t  

c h a r a c t e r   . 

[ P r i n t i n g   R o u t i n e ]  
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The  p r i n t i n g   r o u t i n e   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

@ e f e r e n c e   to  F i g . .   70.  The  d e s c r i p t i o n   w i l l   be  m a i n l y  

l o c u s e d   on  t h e   m o v e m e n t   of  t he   h e a d ,   i . e . ,   t he   m o v e m e n t   o f  

:he  c a r r i a g e   or  c a r r i e r .  

Upon  c o n f i r m a t i o n   of  a b s e n c e   of  s p a c i n g   command  in  S t e p  

31,  t he   p r o c e s s   p r o c e e d s   to   S t e p   S2.  When  t h e   t e x t   d a t a   a s  

shown  in  F i g .   67  i s   to  be  p r i n t e d ,   a  p r i n t i n g   command  f o r  

p r i n t i n g   H  i  b l a c k   c o l o r   e x i s t s   so  t h a t   t h e   p r o c e s s   p r o c e e d s  

:o  S t e p   S3.  S i n c e   t h e   s e l e c t e d   p r i n t i n g   c o l o r   i s   b l a c k ,   t h e  

n o t o r   i s   o p e r a t e d   in  S t e p   S4  so  as  to  l o w e r   t he   t h e r m a l   h e a d  

L29  and  the   s e p a r a t i o n   r o l l e r .   In  t he   n e x t   s t e p   S5,  t h e  

c a r r i e r   d r i v i n g   m o t o r   240  o p e r a t e s   f o r w a r d l y   so  as  to  m o v e  

bhe  c a r r i e r   in  t he   p r i n t i n g   d i r e c t i o n   a n d ,   in  S t e p   S 6 ,  

e l e c t r i c   power   i s   s u p p l i e d   to  t he   h e a t   g e n e r a t i n g   m e m b e r  

t h e r e b y   to  c o n d u c t   t h e   p r i n t i n g .   In  S t e p   S7,  a  j u d g m e n t   i s  

c o n d u c t e d   as  to  w h e t h e r   t h e   h e a d   has   t r a v e l e d   t h e   s t r o k e  

c o r r e s p o n d i n g   to  one  c h a r a c t e r ,   i . e . ,   t he   d i s t a n c e   A.  I f  

t he   a n s w e r   is   YES,  t he   s u p p l y   of  power   to  t he   ' h e a t  

g e n e r a t i n g   member  is   c e a s e d   in  S t e p   S8.  The  d i s t a n c e   A  m a y  

be  v a r i e d   a c c o r d i n g   to  t he   c h a r a c t e r ,   i . e . ,   t h e   l e t t e r .   I n  

t h i s   s t a t e ,   t h e r e   is   a  p r i n t i n g   command  f o r   p r i n t i n g   t h e  

n e x t   c h a r a c t e r   I  in  r ed   c o l o r .   The  p r o c e s s   t h e r e f o r e  

p r o c e e d s   to  S t e p   S10  and  f u r t h e r   to  S t e p   S28  b e c a u s e   t h e  

p r e s e n t   command  is  a  p r i n t i n g   command  r a t h e r   t h a n   a  s p a c i n g  

command  . 
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In  S t e p   S28,   a  j u d g m e n t   i s   c o n d u c t e d   as  to   w h e t h e r   a  

s p a c e   has   been   f o r m e d   i m m e d i a t e l y   b e f o r e   t h e   c h a r a c t e r   to  b e  

p r i n t e d   n e x t .   In  t h i s   c a s e ,   NO  i s   t h e   a n s w e r   b e c a u s e   t h e  

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

c h a r a c t e r   .1  w h i c h   i s   g o i n g   to  be  p r i n t e d ,   so  t h a t   t h e  

p r o c e s s   p r o c e e d s   to   S t e p   S32.   In  S t e p   S32,   a  j u d g m e n t   i s  

c o n d u c t e d   as  to  w h e t h e r   t h e   p r i n t i n g   c o l o r   w h i c h   has   b e e n  

s e l e c t e d   i s   b l a c k .   In  t h i s   e x a m p l e ,   t h e   i m m e d i a t e l y  

p r e c e d i n g   c h a r a c t e r   H  i s   p r i n t e d   in  b l a c k   so  t h a t   b l a c k   h a s  

b e e n   s e l e c t e d .   T h e r e f o r e ,   an  a n s w e r   YES  i s   o b t a i n e d   to  t h e  

q u e s t i o n   p o s e d   in  S t e p   S32  so  t h a t   t h e   p r o c e s s   p r o c e e d s   t o  

S t e p   S33  in  w h i c h   a  q u e s t i o n   i s   g i v e n   as  to   w h e t h e r   t h e  

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

to  be  p r i n t e d   i s   b l a c k .   S i n c e   t h e   n e x t   c h a r a c t e r   I  i s   to  b e  

p r i n t e d   in   r e d ,   an  a n s w e r   NO  is   g i v e n   to  t h i s   q u e s t i o n   s o  

t h a t   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S34  in  w h i c h   t h e   c a r r i e r  

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

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

s e p a r a t i o n   r o l l e r   so  as  to   be  s e p a r a t e d   f rom  t h e   ink   r i b b o n .  

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

S t e p   S35  a n d ,   t h e r e a f t e r ,   t h e   c a r r i e r   i s   s t o p p e d   in  S t e p  

S36 .   In  t h e   n e x t   s t e p   S37 ,   t h e   t h e r m a l   h e a d   and  t h e  

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

i s   r e v e r s e d   in  S t e p   S38  so  as  to  c a u s e   t he   c a r r i e r   b a c k w a r d  

to  t h e   p o s i t i o n   f o r   p r i n t i n g   t h e   n e x t   c h a r a c t e r   I.   T h u s ,  
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b a c k w a r d   f e e d   by  the   d i s t a n c e   Z  i s   e f f e c t e d   in  S t e p   S 3 8 .  

A f t e r   c o m p l e t i o n   of  t h i s   b a c k w a r d   f e e d ,   t he   c a r r i e r   i s  

s t o p p e d   in  S t e p   S39.  The  p r o c e s s   t h e n   r e t u r n s   to   S t e p   S15  

in  w h i c h   t h e   t h e r m a l   h e a d   i s   l o w e r e d   so  as  to  commence   t h e  

p r i n t i n g   of  t h e   n e x t   c h a r a c t e r   I  in  red   c o l o r .   The  p r o c e s s  

t h e n   f o l l o w s   S t e p s   S5,  S6,  S7,  S8  and  S9  as  in  t h e   c a s e   o f  

t h e   p r i n t i n g   in  b l a c k   c o l o r .   S i n c e   t he   p r i n t i n g   command  f o r  

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

S t e p   S10  to   S t e p   S28.   S i n c e   t he   c h a r a c t e r   p r i n t e d   l a s t   is   I  

r a t h e r   t h a n   a  s p a c e ,   t he   p r o c e s s   p r o c e e d s   to  S t e p   S32.   I n  

t h i s   c a s e ,   r ed   has  been   s e l e c t e d   as  t h e   p r i n t i n g   c o l o r   s o  

t h a t   an  a n s w e r   NO  is   g i v e n   to  t h e   q u e s t i o n   p o s e d   in  S t e p   S32  

t h e r e b y   p r o c e e d i n g   t he   p r o c e s s   to   S t e p   S40.   S i n c e   t he   c o l o r  

a p p o i n t e d   f o r   t he   p r i n t i n g   of  t h e   n e x t   c h a r a c t e r   J  i s   r e d ,  

t h e   p r o c e s s   r e t u r n s   to  S t e p   S5.  T h e n ,   S t e p s   S5,  S6,  S7  , 

58,   S9,  S10,   S28,   S32  and  S40  a r e   f o l l o w e d   in  t h e   s a m e  

m a n n e r   as  t h a t   in  t he   p r i n t i n g   of  t he   p r e c e d i n g   c h a r a c t e r   I .  

The  p r i n t i n g   command  f o r   t he   n e x t   c h a r a c t e r   K  a p p o i n t s   b l a c k  

as  t he   p r i n t i n g   c o l o r .   The  p r o c e s s   t h e r e f o r e   p r o c e e d s   t o  

S t e p   S41  in  w h i c h   t he   s e p a r a t i o n   r o l l e r   i s   l o w e r e d   and  t h e n  

t he   p r o c e s s   r e t u r n s   to  S t e p   S5.  T h e n ,   S t e p s   S5,  S6,  S7,  S 8 ,  

59,   S10,   S28  and  S32  a r e   f o l l o w e d   as  in  t h e   c a s e   of  t h e  

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

c o l o r   i s   b l a c k ,   an  a n s w e r   YES  is   g i v e n   to  t h e   q u e s t i o n   i n  

S t e p   S32  so  t h a t   the   p r o c e s s   p r o c e e d s   to  S t e p   S33.   T h e n ,  
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;he  p r o c e s s   r e t u r n s   to   s t e p   Si  b e c a u s e   tne  p r i n t i n g   or  t n e  

text   c h a r a c t e r   L  i s   to  be  done   in  b l a c k   c o l o r .  

: o n s e q u e n t l y ,   S t e p s   S5,  S6,  S7,  S8,  S9  and  S10  a r e   f o l l o w e d  

.n  t he   same  m a n n e r   as  t h e   p r e c e d i n g   p r i n t i n g   c y c l e .   In  t h i s  

: a s e ,   h o w e v e r ,   an  a n s w e r   YES  is   g i v e n   to  the   q u e s t i o n   p o s e d  

.n  S t e p   S10  b e c a u s e   t h e   n e x t   command  is  a  s p a c i n g   c o m m a n d ,  

so  t h a t   t h e   p r o c e s s   p r o c e e d s   to  S t e p   S l l   in  w h i c h   t h e  

: a r r i e r   i s   f e d   f o r w a r d   by  a  d i s t a n c e   c o r r e s p o n d i n g   to  o n e  

c h a r a c t e r .   T h i s   f o r w a r d   f e e d   of  t he   c a r r i e r   is   c o n f i r m e d   i n  

Step  S12  and  t h e n   t h e   p r o c e s s   r e t u r n s   to  S t e p   S9  and  f u r t h e r  

:o  S t e p   S10 .   The  p r o c e s s   t h e n   s k i p s   to  S t e p   S28  b e c a u s e   i n  

: h i s   c a s e   t h e   p r i n t i n g   command  fo r   p r i n t i n g   t h e   n e x t  

c h a r a c t e r   M  a p p o i n t s   r e d   as  t he   p r i n t i n g   c o l o r .   In  t h i s  

o a s e ,   s i n c e   t h e   s p a c e   i s   t h e   c h a r a c t e r   wh ich   i s   i m m e d i a t e l y  

D e f o r e   t h e   c h a r a c t e r   M  w h i c h   is   g o i n g   to  be  p r i n t e d ,   a n  

a n s w e r   YES  i s   g i v e n   to  t h e   q u e s t i o n   in  S t ep   S28  so  t h a t   t h e  

p r o c e s s   p r o c e e d s   to   S t e p   S29.   In  S t e p   S29,  a  j u d g m e n t   i s  

c o n d u c t e d   w h e t h e r   t h e   c o l o r   u s e d   fo r   the  p r i n t i n g   of  t h e  

l a s t   c h a r a c t e r   i s   b l a c k   or  n o t .   In  t h i s   c a s e ,   s i n c e   t h e  

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

b l a c k ,   an  a f f i r m a t i v e   a n s w e r   is  o b t a i n e d   so  t h a t   t h e   p r o c e s s  

p r o c e e d s   to  S t e p   S30 .   Then  S t e p   S31  is   f o l l o w e d   b e c a u s e   t h e  

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

r e d .   A f t e r   r a i s i n g   t h e   s e p a r a t i o n   r o l l e r   in  S t e p   S31,   t h e  

p r o c e s s   r e t u r n s   to  S t e p   S5  and  f o l l o w s   S t e p s   S6,  S7  ,  S8  a n d  
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39.  Where   t h e r e   is   no  n e x t   command ,   t he   p r o c e s s   s k i p s   f r o m  

S t e p   S9  to  S t e p   S16  and  p r o c e e d s   to  S t e p   S17.   S i n c e   t h e  

p r e s e n t l y   s e l e c t e d   p r i n t i n g   c o l o r   i s   r e d ,   t he   p r o c e s s  

p r o c e e d s   to  S t e p   S24  in  w h i c h   t h e   c a r r i e r   i s   made  to  o v e r -  

run  a  d i s t a n c e   n e c e s s a r y   f o r   t h e   p r i n t i n g   in  red   c o l o r ,  

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

s e p a r a t i o n   of  t he   ink  r i b b o n .   T h e n ,   t h e   c a r r i e r   d r i v i n g  

moto r   is   s t o p p e d   in  S t e p   S25  and  t h e   t h e r m a l   head   is   r a i s e d  

in  S t e p   S26.   In  t he   s u b s e q u e n t   S t e p   S27,   t he   c a r r i e r  

d r i v i n g   m o t o r   is   r e v e r s e d   to  f e e d   t h e   c a r r i e r   b a c k w a r d   b y  

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

at   t h e   n e x t   p r i n t i n g   p o s i t i o n   in  S t e p   S22.   The  p r o c e s s   t h e n  

p r o c e e d s   to  S t e p   S23  in  w h i c h   a  j u d g m e n t   i s   c o n d u c t e d   as  t o  

w h e t h e r   t he   p r i n t i n g   on  one  p r i n t i n g   l i n e   i s   o v e r ,   t h u s  

c o m p l e t i n g   t he   p r i n t i n g   r o u t i n e .  

N e e d l e s s   to  s a y ,   t he   m u l t i - c o l o r   r i b b o n   u s e d   in  t h i s  

e m b o d i m e n t   may  be  a  r i b b o n   w h i c h   has   a  p l u r a l i t y   of  i n k  

l a y e r s   of  t he   same  c o l o r ,   as  w e l l   as  a  r i b b o n   h a v i n g   a  

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

T h u s ,   t he   d e s c r i b e d   e m b o d i m e n t   of  t h e   r e c o r d i n g  

a p p a r a t u s   e n a b l e s   t he   r e c o r d e d   c h a r a c t e r s   to  be  e r a s e d  

w i t h o u t   f a i l ,   even   when  t he   a p p a r a t u s   i s   of  t he   t y p e   w h i c h  

c o n d u c t s   t he   r e c o r d i n g   by  means   of  a  t h e r m a l   h e a d .  

In  a d d i t i o n ,   the   d e s c r i b e d   e m b o d i m e n t   can  a l s o   b e  

a p p l i e d   to  the   a p p a r a t u s   of  t he   t y p e   in  w h i c h   the   p r i n t i n g  
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.s  e f f e c t e d   by  a p p l y i n g   h e a t   to  an  inn  s h e e t ,   m   s u c h   a  

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

> r i n t i n g   in  a  p l u r a l i t y   of  c o l o r s   and  a  c o r r e c t a b l e   i n k  

; h e e t   to  be  s e l e c t i v e l y   m o u n t e d   on  the   same  p o s i t i o n   of  t h e  

i p p a r a t u s   . 

F u r t h e r m o r e ,   t h e   d e s c r i b e d   e m b o d i m e n t ,   when  a p p l i e d   t o  

in  a p p a r a t u s   of  t h e   t y p e   in  w h i c h   the   p r i n t i n g   i s   c o n d u c t e d  

jy  a p p l y i n g   h e a t   to  an  ink   s h e e t ,   can  e n s u r e   t h a t   t h e  

s r a s i o n   can   be  e f f e c t e d   w i t h o u t   f a i l   by  a l l o w i n g   t h e  

c o n d i t i o n   of  s e p a r a t i o n   of  t h e   ink   s h e e t   f rom  t h e   r e c o r d i n g  

ned ium  to  be  v a r i e d .   T h i s   can   be  a c h i e v e d   by,   f o r   e x a m p l e ,  

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

t h r o u g h   c o n t r o l l i n g   t h e   s l a c k   of  t he   ink  s h e e t   by  t a k e - u p  

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

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

c o n t r o l l i n g   t h e   m o v e m e n t   of  a  s e p a r a t i o n   member   s u c h   as  t h e  

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

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

Df  s e p a r a t i n g   o p e r a t i o n .  

I t   w i l l   a l s o   be  u n d e r s t o o d   t h a t   t he   d e s c r i b e d  

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

w h i c h   t h e   p r i n t i n g   i s   e f f e c t e d   by  a p p l y i n g   h e a t   to  an  i n k  

s h e e t ,   makes   i t   p o s s i b l e   to  u t i l i z e   the   p r i n t h e a d   i n t e n d e d  

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

p r i n t e d   c h a r a c t e r s .   In  s u c h   a  c a s e ,   i t   i s   p o s s i b l e   to  e r a s e  
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le  r e c o r d e d   c h a r a c t e r s   w i t n o u t   r a n   oy  n e s t i n g   tne   e n t i c e  

:ea  of  a  r e g i o n   of  an  e r a s i o n   s h e e t   c o v e r i n g   the   e n t i r e  

s g i o n   of  d o t s   c o n s t i t u t i n g   t he   c h a r a c t e r   to  be  e r a s e d .  

In  a d d i t i o n ,   the   d e s c r i b e d   e m b o d i m e n t   e n a b l e s   t h e  

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

r i n t i n g   of  one  l i n e   of  c h a r a c t e r s ,   when  a p p l i e d   to  a n  

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

p p l i c a t i o n   of  h e a t   to  an  ink  s h e e t .  

I t   is  a l s o   to  be  n o t e d   t h a t   t he   d e s c r i b e d   e m b o d i m e n t ,  

hen  a p p l i e d   to  a  r e c o r d i n g   a p p a r a t u s   w h i c h   makes   use   of  a  

m l t i - c o l o r   ink  s h e e t ,   e n a b l e s   v a r i o u s   a c t i o n s   n e c e s s a r y   f o r  

he  a l t e r a t i o n   of  p r i n t i n g   c o l o r   to  be  e x e c u t e d   in  r e l a t i o n  

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

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

I t   is   a l s o   to  be  n o t e d   t h a t   t he   d e s c r i b e d   e m b o d i m e n t ,  

rtien  a p p l i e d   to  an  a p p a r a t u s   of  t he   t y p e   in  w h i c h   t h e  

p r i n t i n g   r e l i e s   upon  a p p l i c a t i o n   of  h e a t   to  an  ink  s h e e t ,  

a n a b l e s   the   amoun t   of  r e l a t i v e   m o v e m e n t   b e t w e e n   the   s h e e t  

and  t h e   h e a t i n g   p o s i t i o n   to  be  v a r i e d   a c c o r d i n g   to  t h e  

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

When  a p p l i e d   to  an  a p p a r a t u s   w h i c h   i s   c a p a b l e   o f  

p e r f o r m i n g   m u l t i - c o l o r   p r i n t i n g   by  a p p l y i n g   h e a t   to  an  i n k  

s h e e t ,   the   d e s c r i b e d   e m b o d i m e n t   o f f e r s   an  a d v a n t a g e   in  t h a t ,  

d u r i n g   c h a n g i n g   of  t he   p r i n t   c o l o r   f rom  one  c o l o r   to  a n o t h e r  

c o l o r   and  v i c e   v e r s a ,   t he   s e p a r a t i o n   of  the   ink  s h e e t   a f t e r  
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zhe  p r i n t i n g   of  a  c h a r a c t e r   in  t he   r i r s t   c o l o r   and  t h e  

o p e r a t i o n   f o r   p r i n t i n g   t h e   n e x t   c h a r a c t e r   in  t he   s e c o n d  

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

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

F u r t h e r m o r e ,   i t   i s   p o s s i b l e   to   a t t a i n   a  h i g h   q u a l i t y   o f  

p r i n t   by  v a r y i n g   t h e   f o r c e   w i t h   w h i c h   t h e   t h e r m a l   h e a d '   i s  

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

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

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

p u r p o s e   of  p r i n t i n g ,   t h e   f o r c e   w i t h   w h i c h   t h e   head   i s  

p r e s s e d   d u r i n g   e r a s i o n   may  be  v a r i e d   f rom  t h e   h e a d   p r e s s i n g  

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

o p t i m u m   c o n d i t i o n .  

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

and  r e l i a b i l i t y   of  e r a s i o n   by  c o n t r o l l i n g ,   in  a c c o r d a n c e  

w i t h   t h e   c o n d i t i o n   of   r e c o r d i n g   s u c h   as  r e c o r d i n g   d e n s i t y ,  

one  or  more   of   v a r i o u s   f a c t o r s   of  e r a s i n g   o p e r a t i o n   s u c h   a s  

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

e r a s i n g   s h e e t ,   p o s i t i o n   of  t he   s e p a r a t i o n   l e v e r   and  t h e  

l e v e l   of  t h e   e r a s i n g   e n e r g y .  

I t   i s   to  be  u n d e r s t o o d   a l s o   t h a t ,   c h a n g e   of  t h e  

p r i n t i n g   c o l o r   can   be  e f f e c t e d   in  r e s p o n s e   to  a  c o l o r  

c h a n g i n g   command  w i t h o u t   r e q u i r i n g   s u s p e n s i o n   of  m o v e m e n t   o f  

the   c a r r i a g e ,   e v e n   d u r i n g   r e t u r n i n g ,   s p a c i n g   or  s k i p p i n g  

o p e r a t i o n   of  t h e   c a r r i a g e .  
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The  d e s c r i b e d   e m b o d i m e n t ,   when  a p p l i e d   to  a  r e c o r d i n g  

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

h e a t   to  an  ink  s h e e t ,   o f f e r s   an  a d v a n t a g e   in  t h a t   a  m e m b e r  

f o r   e f f e c t i n g   t h e   s e p a r a t i o n   of  t he   ink   s h e e t   f rom  the   p r i n t  

p a p e r   can  be  d i s p o s e d   in  t h e   s p a c e   b e t w e e n   the   s u p p l y   e n d  

and  t a k e - u p   end  of  t h e   ink  s h e e t ,   t h u s   o f f e r i n g   an  e f f i c i e n t  

use   of  t he   s p a c e .  

The  d e s c r i b e d   e m b o d i m e n t   e n a b l e s   a  c o r r e c t a b l e   i n k  

s h e e t   and  a  m u l t i - c o l o r   p r i n t i n g   ink  s h e e t   to  be  u s e d  

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

t h e   p r i n t i n g   i s   e f f e c t e d   by  a p p l y i n g   h e a t   to  t he   ink  s h e e t .  

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

p r i n t i n g   in  b a s i c   c o l o r   w i t h   t h e   m u l t i - c o l o r   p r i n t i n g   ink  @ 

s h e e t   can  be  u s e d   a l s o   in  e r a s i n g   o p e r a t i o n   f o r   e r a s i n g  

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

s h e e t   . 

The  d e s c r i b e d   e m b o d i m e n t   a l s o   makes   i t   p o s s i b l e   t o  

r e a l i z e   a  r e c o r d i n g   a p p a r a t u s   of  t he   t y p e   in  w h i c h   p r i n t i n g  

is   e f f e c t e d   by  a p p l y i n g   h e a t   to  an  ink  s h e e t ,   w h e r e i n   t h e  

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

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

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

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

e r a s i n g   the   c h a r a c t e r s   w h i c h   have   been   p r i n t e d   w i t h   t h e  

c o r r e c t a b l e   ink  s h e e t .  
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The  d e s c r i b e d   e m b o d i m e n t   a i s o   maKes  i t   p u a s i u x e   t o  

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

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

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

h e e t   and  t he   e r a s i n g   o p e r a t i o n   f o r   e r a s i n g   c h a r a c t e r s   w h i c h  

,ave  b e e n   p r i n t e d   w i t h   t h e   c o r r e c t a b l e   r i b b o n .  

F i n a l l y ,   i t   is   to  be  n o t e d   t h a t   t h e   d e s c r i b e d  

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

>f  t h e   t y p e   in  w h i c h   p r i n t i n g   i s   e f f e c t e d   by  a p p l y i n g   h e a t  

:o  a  d e m o u n t a b l e   ink  s h e e t ,   w h e r e i n   t h e   member  f o r  

s e p a r a t i n g   t h e   ink  s h e e t   i s   p r o v i d e d   on  t he   m a i n   p a r t   o f  

:he  a p p a r a t u s   r a t h e r   t h a n   d e m o u n t a b l e   member  s u c h   as  an  i n k  

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

;an  be  s i m p l i f i e d   a d v a n t a g e o u s l y .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   a  

d i f f e r e n t   e m b o d i m e n t   in  w h i c h   t h e   means   f o r   v a r y i n g   t h e  

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

che  r e c o r d i n g   medium  is   p r o v i d e d   on  t h e   d e m o u n t a b l e   m e m b e r  

such   as  a  c a s e   or  r i b b o n   c a s s e t t e   a c c o m m o d a t i n g   t h e   i n k  

r i b b o n   and  d e m o u n t a b l e   f r o m   t h e   ma in   p a r t   of  t h e   a p p a r a t u s ,  

c o n s t r u c t i o n   of  s u c h   an  e m b o d i m e n t   w i l l   be  d e s c r i b e d  

h e r e i n u n d e r   w i t h   r e f e r e n c e   to  F i g s .   71  to  7 3 .  

F i g .   71  i s   a  p e r s p e c t i v e   v i e w   of  a  r i b b o n   c a s s e t t e   a s  

an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n .   The  r i b b o n   c a s s e t t e  

g e n e r a l l y   d e n o t e d   by  266  a c c o m m o d a t e s   a  c o n t i n u o u s   b e l t - l i k e  
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t h e r m a l   t r a n s f e r a b l e   member  269  w h i c h   i s ,   in  t h i s   c a s e ,   a  

t w o - c o l o r e d   ink  r i b b o n   of  t he   t y p e   e x p l a i n e d   b e f o r e .   T h e  

t h e r m a l   t r a n s f e r a b l e   member   269  i s   c o n n e c t e d   a t   i t s   one  e n d  

to  a  r o t a t a b l e   s u p p l y   r e e l   265a  and  wound  on  t h i s   r e e l ,  

w h i l e   t he   o t h e r   end  of  t h e   t h e r m a l   t r a n s f e r a b l e   member   2 6 9  

is   c o n n e c t e d   to  and  wound  on  a  r o t a t a b l e   t a k e - u p   r e e l   2 6 5 b .  

The  t a k e - u p   r e e l   2 6 5 b i s   a d a p t e d   to  be  d r i v e n   to  r o t a t e  

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

member  269  in  t he   d i r e c t i o n   of  an  a r r o w   A.  

The  r i b b o n   c a s s e t t e   266  i s   n o t c h e d   at   i t s   l e f t   u p p e r  

c o r n e r   as  v i e w e d   in  F i g .   71  so  as  to  form  a  v a c a n c y   or  c u t -  

ou t   278.   The  t h e r m a l   t r a n s f e r a b l e   member  269  i s   e x t r a c t e d  

f rom  the   c a s s e t t e   t h r o u g h   on  end  o p e n i n g   279a  of  t h e   c u t - o u t  

278  so  as  to  a p p e a r   to  t h e   e x t e r i o r   and  is  r e t r a c t e d   i n t o  

t he   c a s s e t t e   266  to  d i s a p p e a r   t h r o u g h   the   o t h e r   end  o p e n i n g  

279b  of  t he   c u t - o u t   278.   The  s p a c e   b e h i n d   t he   e x t r a c t e d  

t h e r m a l   t r a n s f e r a b l e   member  269  a f f o r d e d   by  t h e   c u t - o u t   2 7 8  

is   c a p a b l e   of  r e c e i v i n g   a  t h e r m a l   head   267  w h i c h   i s   a d a p t e d  

f o r   a p p l y i n g   h e a t   e n e r g y   to  t h e   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

269.   The  c a s s e t t e   a l s o   has   a  s l i d e   280  as  a  m a n i p u l a t i o n  

member  and  c a p a b l e   of  s l i d i n g   to  the   l e f t   and  r i g h t .   T h e  

s l i d e   280  is   f o r m e d   as  a  u n i t   w i t h   a  t a p e   g u i d e   281  w h i c h  

p r o j e c t s   i n t o   t he   c u t - o u t   278.   The  t a p e   g u i d e   2 8 1  

c o r r e s p o n d s   to  the   a f o r e m e n t i o n e d   g u i d e   member  274.   T h e  

a r r a n g e m e n t ,   t h e r e f o r e ,   i s   s u c h   t h a t   the   t a p e   g u i d e   2 8 1  
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o  s l i d e   to  t h e   l e f t   and  r i g h t .   T h u s ,   the   t a p e   g u i d e   2 8 1  

as  a  f u n c t i o n   to  v a r y   t h e   l o c a t i o n   a t   wh ich   the   t h e r m a l  

r a n s f e r a b l e   member  269  s t a r t s   to   be  r e t r a c t e d   i n t o   t he   c a s e  

75  t h r o u g h   t h e   o p e n i n g   2 7 9 b .   When  t h e   s l i d e   280  i s   in  t h e  

o s i t i o n   shown  in  F i g .   73,   t he   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

69  s t a r t s   to   be  r e t r a c t e d   i n t o   t h e   c a s e   275  of  t he   r i b b o n  

a s s e t t e   266  a t   a  l o c a t i o n   w h i c h   i s   n e a r   t he   l e f t   e n d  

u r f a c e   of  t h e   c a s e   275.   In  c o n t r a s t ,   when  t he   s l i d e   280  i s  

toved  to   and  s e t   a t   t he   p o s i t i o n   i n d i c a t e d   at   RED  in  F i g .  

1,  t h e   t a p e   g u i d e   281  a l s o   i s   moved  to  t he   r i g h t   so  t h a t  

;he  t h e r m a l   t r a n s f e r a b l e   member   269  s t a r t s   to  be  r e t r a c t e d  

.n to   t h e   r i b b o n   c a s s e t t e   266  a t   a  l o c a t i o n   w h i c h   i s  

; u b s t a n t i a l l y   t h e   c e n t e r   of  t h e   c u t - o u t   278  as  v i e w e d   in  t h e  

l i r e c t i o n   of  m o v e m e n t   of  t h e   r i b b o n .  

The  r i b b o n   c a s s e t t e   266  i s   a d a p t e d   to  be  d e m o u n t a b l y  

c o u n t e d   on  t h e   c a r r i a g e   257  of  a  t h e r m a l   t r a n s f e r   p r i n t e r  

[ n o t   s h o w n ) .  

More  s p e c i f i c a l l y ,   t h e   c a r r i a g e   257  is   p r o v i d e d   w i t h   a  

s u p p l y   r e e l   265a   f o r   r o t a t a b l y   c a r r y i n g   the   s u p p l y   r e e l   2 6 5 a  

and  a  t a k e - u p   s h a f t   283  f o r   f i t t i n g   in  t h e   t a k e - u p   r e e l   2 6 5 b  

so  as  to   d r i v e   t he   l a t t e r .   The  t a k e - u p   s h a f t   283  is  a d a p t e d  

to  be  d r i v e n   by  a  d r i v i n g   m e c h a n i s m   w h i c h   is   no t   s h o w n .  

The  c a r r i a g e   257  i s   p r o v i d e d   a t   a  p o r t i o n   t h e r e o f   w i t h  

a  c a t c h   284  made  of  a  r e s i l i e n t   m a t e r i a l   and  a d a p t e d   f o r  
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e n g a g e m e n t   w i t h   a  s t e p   266a  so  as  to  s e c u r e   t he   r i b b o n  

c a s s e t t e   266  o n t o   t he   c a r r i a g e   2 5 7 .  

The  s l i d e   280  w i l l   be  a b l e   to  keep   the   i n s t a n t   p o s i t i o n  

p r o v i d e d   t h a t   t he   f r i c t i o n   b e t w e e n   the   s l i d e   280  and  t h e  

r i b b o n   c a s s e t t e   266  i s   l a r g e   e n o u g h   to  r e s t r a i n   t h e   s l i d e  

280  f rom  m o v i n g .   H o w e v e r ,   i f   the   f r i c t i o n   i s   s m a l l ,   i t   i s  

a d v i s a b l e   to  p r o v i d e   s u i t a b l e   means   s u c h   as  a  c l i c k  

m e c h a n i s m   to  e n a b l e   t h e   s l i d e   280  to  m a i n t a i n   t h e   i n s t a n t  

p o s i t i o n .   The  c a r r i a g e   257  i s   m o v a b l e   a l o n g   a  s h a f t   2 8 8 .  

A  r e f e r e n c e   n u m e r a l   254  d e n o t e s   a  p l a t e n ,   w h i l e   2 6 8  

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

s i g n a l s   to  t he   t h e r m a l   h e a d   2 6 7 .  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

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

t he   d e s c r i b e d   c o n s t r u c t i o n .  

F i g .   72  s c h e m a t i c a l l y   d e p i c t s   t h e   r e c o r d i n g   s e c t i o n   o f  

a  r e c o r d i n g   a p p a r a t u s   w h i c h   makes   use   of  t he   a b o v e - d e s c r i b e d  

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

in  a  mode  in  w h i c h   d a t a   i s   t r a n s f e r r e d   to  a  p r i n t   p a p e r   2 5 2  

on ly   f rom  a  s e c o n d   ink   l a y e r   of  the   ink  r i b b o n   or  t h e r m a l  

t r a n s f e r a b l e   member  2 6 9 .  

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

t r a n s f e r a b l e   member  269  i s   l e d   to  t he   s p a c e   d e f i n e d   by  t h e  

r j u t - o u t   278  t h r o u g h   the   o p e n i n g   279a  by  the   o p e r a t i o n   of  a  

p i n c h   r o l l e r   282,   and  is  made  to  move  a l o n g   a  p a t h   f o r m e d  
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h e r m a l   t r a n s f e r a b l e   member   i s   t h e n   made  to   c h a n g e   i t s  

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

u i d e   281  w h i c h   is   s e t   in  t h e   v i c i n i t y   of  t h e   l e f t   end  o f  

he  t h e r m a l   h e a d   267 ,   so  as  to  be  r e t r a c t e d   i n t o   t h e   r i b b o n  

a s s e t t e   266  and  t a k e n - u p   by  t h e   t a k e - u p   r e e l   2 6 5 b .  

In  t h e   s t a t e   shown  in  F i g .   72,  t h e   s l i d e   280  i s   on  t h e  

e f t   end  of  i t s   s t r o k e ,   so  t h a t   t h e   t a p e   g u i d e   281  i s   p l a c e d  

.n  t h e   v i c i n i t y   of  t h e   t h e r m a l   h e a d   267.   In  such   a  c a s e ,  

:he  t h e r m a l   t r a n s f e r a b l e   member  269  s t a r t s   to   come  o f f   t h e  

> r i n t   p a p e r   252  i m m e d i a t e l y   a f t e r   t h e   a p p l i c a t i o n   of  h e a t  

: h e r e t o   by  a  h e a t e r   267a   of  t h e   t h e r m a l   h e a d .   I t   i s   t h u s  

j o s s i b l e   to  c a u s e   o n l y   t h e   s e c o n d   ink   l a y e r   to   b e  

: r a n s f   e r r e d   to  t he   p r i n t   p a p e r   2 5 2 .  

F i g .   73  shows   t h e   a p p a r a t u s   s e t   f o r   o p e r a t i o n   in  a  m o d e  

Ln  w h i c h   b o t h   t h e   f i r s t   and  t he   s e c o n d   ink   l a y e r s   of  t h e  

: h e r m a l   t r a n s f e r a b l e   member   269  a r e   t r a n s f e r r e d   to  t he   p r i n t  

paper   252.   In  t h i s   c a s e ,   t h e   s l i d e   280  i s   on  t he   l e f t   e n d  

of  i t s   s t r o k e ,   so  t h a t   t h e   t a p e   g u i d e   281  i s   s p a c e d   f a r   f r o m  

bhe  t h e r m a l   h e a d   and  p o s i t i o n e d   a d j a c e n t   to   t h e   l e f t   end  o f  

bhe  r i b b o n   c a s s e t t e   266 .   In  t h i s   s t a t e ,   t h e r e f o r e ,   t h e  

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

nember   269  fo r   r e t r a c t i o n   i n t o   t he   r i b b o n   c a s s e t t e   266  

t h r o u g h   the   o p e n i n g   279b  is   c o m m e n c e d   o n l y   a f t e r   t h e   t h e r m a l  

t r a n s f e r a b l e   member  269  has   run  a  p r e d e t e r m i n e d   d i s t a n c e   i  
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a f t e r   p a s s i n g   t he   t h e r m a l   head   267.   T h u s ,   t he   t h e r m a l  

t r a n s f e r a b l e   member  269  is   a l l o w e d   to   run  in  c o n t a c t   w i t h  

t he   p r i n t   p a p e r   252  o v e r   the   d i s t a n c e   t  a f t e r   i t   i s   h e a t e d  

by  the   h e a t e r   267a  of  t he   t h e r m a l   h e a d   267  and  i s   t h e n  

s e p a r a t e d   f rom  t h e   p r i n t   p a p e r .   In  c o n s e q u e n c e ,   b o t h   t h e  

f i r s t   and  the   s e c o n d   ink  l a y e r s   of  t h e   t h e r m a l   t r a n s f e r a b l e  

member  269  a r e   t r a n s f e r r e d ,   w h e r e b y   an  image   is   r e c o r d e d   o n  

t h e   p r i n t   p a p e r   252  so  as  to  e x h i b i t   a  c o l o r   t o n e   p r e s e n t e d  

by  t he   f i r s t   ink  l a y e r .  

The  f i r s t   and  s e c o n d   ink  l a y e r s   of  t he   t h e r m a l  

t r a n s f e r a b l e   member   269  h a v e ,   f o r   e x a m p l e ,   b l a c k   and  r e d  

c o l o r   t o n e s ,   r e s p e c t i v e l y .   When  t h e   s l i d e   280  of  t he   r i b b o n  

c a s s e t t e   269  i s   s e t   a t   t he   r i g h t   end  of  i t s   s t r o k e ,   t h e  

t h e r m a l   t r a n s f e r a b l e   member  269  i s   s e p a r a t e d   f rom  t he   p r i n t  

p a p e r   252  i m m e d i a t e l y   a f t e r   i t   is   h e a t e d   by  t he   h e a t  

p r o d u c e d   by  t h e   t h e r m a l   head   267.   In  c o n s e q u e n c e ,   o n l y   t h e  

s e c o n d   ink  l a y e r   is   t r a n s f e r r e d   to  t h e   p r i n t   p a p e r ,   t h u s  

f o r m i n g   a  r e c o r d   in  red   c o l o r .   C o n v e r s e l y ,   when  t he   s l i d e r  

280  is   s e t   a t   t he   l e f t   end  of  i t s   s t r o k e ,   t he   t h e r m a l  

t r a n s f e r a b l e   .member  269  is   s e p a r a t e d   f rom  t he   p r i n t   p a p e r  

252  when  a  p r e d e t e r m i n e d   t i m e   has   e l a p s e d   a f t e r   t he   h e a t i n g ,  

so  t h a t   b o t h   t he   f i r s t   and  s e c o n d   ink   l a y e r s   a r e   t r a n s f e r r e d  

to  t he   p r i n t   p a p e r   252  t h u s   r e c o r d i n g   d a t a   in  b l a c k   c o l o r .  

A l t h o u g h   a  r i b b o n - s h a p e d   t h e r m a l   t r a n s f e r a b l e   member  i s  

u s e d   in  t he   d e s c r i b e d   e m b o d i m e n t ,   t h i s   i s   no t   e x c l u s i v e   a n d  
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the   t h e r m a l   t r a n s f e r a b l e   member   may  be  a  wide   s h e e t   m e m b e r  

wh ich   is   s t o r e d   in  t h e   f o r m   of  a  r o l l .   In  s u c h   a  c a s e ,   a  

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

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

be  an  ink  b u t   a  h e a t   s u b l i m a t a b l e   m a t e r i a l   or  o t h e r   s u i t a b l e  

c h e m i c a l   m a t e r i a l   can   be  u s e d   e q u a l l y .   I t   i s   a l s o   to  b e  

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

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

w h i c h   is   h e l d   s t a t i o n a r y ,   u n l i k e   t h e   d e s c r i b e d   e m b o d i m e n t   i n  

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

s t a t i o n a r y .  

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

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

c a r r y i n g   i n k s   or  o t h e r   s u i t a b l e   m a t e r i a l s   w h i c h   do  n o t   m i x  

w i t h   e a c h   o t h e r   when  h e a t e d ,   and  i s   wound  on  two  r e e l s  

w i t h i n   a  c a s e .   In  o p e r a t i o n ,   t h e   t i m i n g   of  s e p a r a t i o n   o f  

t h e   t h e r m a l   t r a n s f e r a b l e   member   f r o m   t h e   p r i n t   p a p e r   i s  

c o n t r o l l e d   by  v a r y i n g   t h e   p o s i t i o n   of  a  g u i d e   member   w h i c h  

is   s l i d a b l y   m o u n t e d   on  t h e   c a s e .   W i t h   t h i s   a r r a n g e m e n t ,   i t  

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

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

a p p l i c a t i o n   of  h e a t .  

A  f u r t h e r   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   h e r e i n a f t e r   w i t h   r e f e r e n c e   to  F i g s .   7  4  to   78.  T h e  

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

w i t h   r e s p e c t   to  t he   r e c o r d i n g   medium  in  a c c o r d a n c e   w i t h   t h e  

c o l o r   t o n e   in  w h i c h   t h e   image   is   to  be  p r i n t e d ,   and  t h e  

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

w i t h   t he   r u n n i n g   s p e e d   of  t h e   t h e r m a l   h e a d .   In  a d d i t i o n ,   i n  

o r d e r   to   m a x i m i z e   the   e f f e c t   of  v a r i a t i o n   of  t he   t h e r m a l  

h e a d   r u n n i n g   s p e e d ,   t h e   h e a t   g e n e r a t i n g   member  i s   p r o v i d e d  

on  t he   t r a i l i n g   end  of  t h e   t h e r m a l   head   as  v i e w e d   in  t h e  

d i r e c t i o n   of  f e e d   of  t h e   t h e r m a l   t r a n s f e r a b l e   m e m b e r .  

In  t h i s   e m b o d i m e n t ,   t h e r e f o r e ,   i t   i s   p o s s i b l e   to  v a r y  

t h e   t i m e   t i l l   t h e   s e p a r a t i o n   of  t he   s u b s t r a t e   of  t he   t h e r m a l  

t r a n s f e r a b l e   member  f rom  t h e   r e c o r d i n g   med ium  a f t e r  

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

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

t h a t   t he   r e c o r d i n g   can   be  c o n d u c t e d   in  d i f f e r e n t   c o l o r   t o n e s  

d e p e n d i n g   on  the   c a r r i a g e   r u n n i n g   s p e e d .  

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

by  c o n t r o l l i n g   t he   v o l t a g e   a p p l i e d   to  t he   t h e r m a l   head   i n  

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

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

when  t h e   t h e r m a l   head   i s   m o v i n g   at   h i g h e r   s p e e d .   With   s u c h  

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

q u a l i t y   by  v i r t u e   of  u n i f o r m   h e a t i n g   of  the   t h e r m a l   h e a d .  
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A  g e n e r a l   d e s c r i p t i o n   w i l l   be  made  f i r s t   as  to  t h e  

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

a p p a r a t u s   . 

F i g .   74  s h o w s   the   a p p e a r a n c e   of  t h e   t h e r m a l   t r a n s f e r  

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

as  " t h e r m a l   t r a n s f e r   p r i n t e r "   h e r e i n a f t e r .   The  t h e r m a l  

t r a n s f e r   p r i n t e r   301  has   t h e   f o l l o w i n g   c o n s t r u c t i o n .  

A  s h e e t   of  p r i n t   p a p e r   302  as  t h e   r e c o r d i n g   med ium  i s  

wound   on  a  p l a t e n   304  w h i c h   i s   c o n s t i t u t e d   by  an  e l a s t i c  

c y l i n d r i c a l   member   made  of  an  e l a s t i c   m a t e r i a l   s u c h   a s  

n e o p r e n e   r u b b e r   and  f o r m e d   as  a  u n i t   w i t h   a  s h a f t   303 ,   so  a s  

to   be  f e d   in   a c c o r d a n c e   w i t h   t h e   r o t a t i o n   of  t h e   p l a t e n   3 0 4 .  

The  s h a f t   303  i s   p r o v i d e d   a t   i t s   one  end  w i t h   a  p a p e r   f e e d  

g e a r   305  m e s h i n g   w i t h   a  d r i v e   g e a r   306a   on  the   s h a f t   of  a  

p a p e r   f e e d   p u l s e   m o t o r   306 .   The  r o t o r   of  t he   p u l s e   m o t o r  

306  a n d ,   h e n c e ,   t h e   d r i v e   g e a r   306a   a r e   a d a p t e d   to  be  r o t a t e d  

in   r e s p o n s e   to   d r i v i n g   p u l s e s   s u p p l i e d   to  t he   p u l s e   m o t o r  

306  so  as  to  r o t a t e   t h e   p l a t e n   304  e i t h e r   in  t h e   f o r w a r d  

d i r e c t i o n   or  in   t h e   b a c k w a r d   d i r e c t i o n ,   so  as  to  f e e d   t h e  

p r i n t   p a p e r   302  f o r w a r d   and  b a c k w a r d   by  a  d e s i r e d   l e n g t h .  

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

f e e d   p u l s e   m o t o r   3 0 6 .  

A  c a r r i a g e   307  i s   s l i d a b l y   m o u n t e d   on  a  s h a f t   308  so  a s  

to   be  a b l e   to   s l i d e   to  t he   l e f t   and  r i g h t   as  v i e w e d   in  t h e  

d r a w i n g .   The  c a r r i a g e   307  i s   c o n n e c t e d   to  a  t i m i n g   b e l t   3 0 9  
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wua.u-n  iS  a t r e c c n e a   a r o u n a   p u l l e y s   310,   310a  and  310b  so  t h a t  
i t   can  run  by  t he   power   t r a n s m i t t e d   t h r o u g h   a  p a p e r   f e e d  

g e a r   311  i n t e g r a l   w i t h   t he   p u l l e y   310b .   r" 

A  c o l u m n   f e e d   g e a r   311  m e s h e s   w i t h   the   d r i v e   g e a r   3 1 4  
of  t he   p u l s e   m o t o r   313  so  t h a t   t he   c a r r i a g e   307  i s   d r i v e n   t o  
the   l e f t   and  r i g h t   t h r o u g h   t he   t i m i n g   b e l t   309  in  a c c o r d a n c e  

wi th   the   o p e r a t i o n   of  t he   c o l u m n   f e e d   p u l s e   m o t o r   3 1 3 .  

The  c a r r i a g e   307  d e t a c h a b l y   c a r r i e s   a  r i b b o n   c a s s e t t e  

316  h a v i n g   a  s u p p l y   r e e l   315a  and  a  t a k e - u p   r e e l   3 1 5 b  

Detween  w h i c h   i s   s t r e t c h e d   a  t w o - c o l o r e d   ink  r i b b o n   319  o f  

:he  same  t y p e   as  t h a t   e x p l a i n e d   b e f o r e .  

The  c a r r i a g e   307  i s   p r o v i d e d   w i t h   a  t h e r m a l   h e a d   3 1 7  

/ h i c h   i s   a d a p t e d   to  a p p l y   h e a t   to  t he   ink  r i b b o n   319  f r o m  

:he  r e a r   s i d e   t h e r e o f .   A  r e f e r e n c e   n u m e r a l   318  d e n o t e s   a  

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

:he  t h e r m a l   head   317.   The  t h e r m a l   head   317  is   p r o v i d e d  

r i t h   a  h e a t   g e n e r a t i n g   member  317b  w h i c h   is   o f f s e t   f r o m   t h e  

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

@iewed  in  t he   d i r e c t i o n   of  f e e d   of  t he   ink  r i b b o n   319 ,   a s  

' i l l   be  s e e n   f rom  F i g .   7 5 .  

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

m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r .  

As  a  p r e d e t e r m i n i n g   p r i n t i n g   command  is  i s s u e d   f rom  a  

o n t r o l   means   w h i c h   is  no t   s h o w n ,   the   co lumn   f e e d   p u l s e  

o t o r   313  is   e x c i t e d   and  s t a r t s   to  r o t a t e .   As  a  r e s u l t ,  
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t h e   c a r r i a g e   307  w h i c h   has   b e e n   s t a t i o n e d   a t   t he   h o m e  

p o s i t i o n ,   i . e . ,   l e f t   end  p o r t i o n   of  i t s   s t r o k e ,   s t a r t s   t o  

move  to   t h e   r i g h t   as  v i e w e d   in   t h e   d r a w i n g s .   As  a  p r i n t i n g  

s i g n a l   i s   d e l i v e r e d   to  t h e   t h e r m a l   h e a d   317  t h r o u g h   t h e  

f l e x i b l e   p r i n t   b o a r d   318 ,   t h e   h e a t   g e n e r a t i n g   member   317b  o n  

t h e   s u r f a c e   of   t h e   t h e r m a l   h e a d   317  g e n e r a t e s   h e a t   so  t h a t  

t h e   t h e r m a l   t r a n s f e r a b l e   ink   on  t he   ink  r i b b o n   315  i s   m o l t e n  

and  t r a n s f e r r e d   to  t he   p r i n t   p a p e r   302  t h e r e b y   t r a n s f e r r i n g  

an  i m a g e .  

T h i s   o p e r a t i o n   i s   r e p e a t e d   a  p l u r a l i t y   of  t i m e s   u n t i l  

t h e   p r i n t i n g   i s   f i n i s h e d   w i t h   one  l i n e .   When  t h e   p r i n t i n g  

i s   c o m p l e t e d   o v e r   one  l i n e ,   t h e   c o l u m n   f e e d   m o t o r   313  i s  

r e v e r s e d   so  t h a t   t he   c a r r i a g e   307  i s   moved  to   t h e   l e f t   a s  

v i e w e d   in   t h e   d r a w i n g s .   At  t h e   same  t i m e ,   t h e   p a p e r   f e e d  

p u l s e   m o t o r   306  i s   e x c i t e d   so  as  to  r o t a t e   t h e   p l a t e n   3 0 4  

t h e r e b y   e f f e c t i n g   a  l i n e   f e e d   in  t he   u p w a r d   d i r e c t i o n   by  a  

p r e d e t e r m i n e d   l e n g t h .  

When  t h e   c a r r i a g e   307  i s   moved  to  t h e   r i g h t ,   t h e   i n k  

r i b b o n   319  in  t h e   r i b b o n   c a s s e t t e   316  i s   f ed   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   A  so  t h a t   t h e   t h e r m a l   h e a d   is   a l w a y s  

f a c e d   by  new  p o r t i o n   of  t h e   ink   r i b b o n   w h i l e   t h e   u s e d  

p o r t i o n   of  t h e   ink   r i b b o n   is   r e t r a c t e d   i n t o   t h e   r i b b o n  

c a s s e t t e   3 1 6 .  
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I t   i s   t h u s   p o s s i b l e   to  p r i n t   c h a r a c t e r s   and  s i m i l a r  

i m a g e s   to  an  o r d i n a r y   p a p e r   by  a  t h e r m a l   t r a n s f e r   t y p e  

p r i n t e r   . 

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

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

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

t r a n s f e r a b l e   member  319  i s   c o n t r o l l e d   by  v a r y i n g   t he   s p e e d  

of  r u n n i n g   of  t he   t h e r m a l   head   in  t he   l a t e r a l   d i r e c t i o n .  

N a m e l y ,   when  i t   i s   d e s i r e d   to  t r a n s f e r   o n l y   t h e   s e c o n d   i n k  

l a y e r   323  to  t h e   p r i n t   p a p e r   302,   t he   t h e r m a l   h e a d   317  i s  

moved  a t   an  i n c r e a s e d   s p e e d   so  t h a t   t he   t h e r m a l   t r a n s f e r a b l e  

member  319  may  be  s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   i m m e d i a t e l y  

a f t e r   t he   a p p l i c a t i o n   of  h e a t   t h e r e t o .   When  b o t h   t he   f i r s t  

and  s e c o n d   ink  l a y e r s   a r e   to  be  t r a n s f e r r e d   to  t he   p r i n t  

p a p e r   302 ,   t h e   s p e e d   of  m o v e m e n t   of  t he   t h e r m a l   head   317  i s  

r e d u c e d   so  t h a t   t he   t h e r m a l   t r a n s f e r a b l e   member  319  m a y b e  

s e p a r a t e d   f rom  t he   p r i n t   p a p e r   302  o n l y   when  a  p r e d e t e r m i n e d  

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

t h e r m a l   t r a n s f e r a b l e   member  3 1 9 .  

In  o r d e r   to  m a x i m i z e   t h e   e f f e c t   of  t h e   s p e d   c o n t r o l  

m e n t i o n e d   a b o v e ,   t he   h e a t   g e n e r a t i n g   p o r t i o n   317b  of  t h e  

t h e r m a l   h e a d   317  in  t h i s   e m b o d i m e n t   is   p o s i t i o n e d   n e a r   t h e  

r i g h t   end  of  t he   t h e r m a l   h e a d   317  as  shown  in  F i g .   75.  T h i s  

is  b e c a u s e ,   i f   t h e   h e a t   g e n e r a t i n g   p o r t i o n   3 1 7 b i s   p r o v i d e d  

n e a r   t he   l e f t   end  of  t he   t h e r m a l   h e a d ,   t he   d i s t a n c e   b e t w e e n  
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t h e   h e a t   g e n e r a t i n g   p o r t i o n   317b  and  t he   s e p a r a t i n g   p o s i t i o n  

i s   t oo   s m a l l   to  r e a l i z e   a  d i s t i n c t i v e   d i f f e r e n c e   in   t h e  

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

r u n n i n g   s p e e d   s o l e l y .   T h u s ,   in  t h i s   e m b o d i m e n t ,   t h e  

p o s i t i o n   of  t he   h e a t   g e n e r a t i n g   p o r t i o n   317b  on  t h e   t h e r m a l  

h e a d   317  i s   o f f s e t   w i t h   r e s p e c t   to  t he   c e n t e r   of  t h e   t h e r m a l  

h e a d   317  so  as  to   d e v e l o p   a  d i s t i n c t i v e   d i f f e r e n c e   in  t h e  

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

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

h e a t   g e n e r a t i n g   m e m b e r ,   h o w e v e r ,   i s   no t   e s s e n t i a l .  

F i g .   76  shows   a  t i m i n g   c h a r t   w h i c h   i l l u s t r a t e s   t h e  

t i m i n g   of  a p p l i c a t i o n   of  h e a t   e n e r g y   to   t h e   t h e r m a l  

t r a n s f e r a b l e   member  319  by  t h e   h e a t   g e n e r a t i n g   p o r t i o n   3 1 7 b  

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

member   319  f rom  t h e   p r i n t   p a p e r   302.   I t   w i l l   be  s e e n   t h a t  

t h e   r u n n i n g   s p e e d   of  t h e   t h e r m a l   h e a d   317  r u l e s   t h e   l e n g t h  

of   t i m e   T  b e t w e e n   t h e   moment   a t   w h i c h   t h e   h e a t   e n e r g y   i s  

a p p l i e d   to  t he   t h e r m a l   t r a n s f e r a b l e   member  319  and  t h e  

momen t   a t   w h i c h   t h e   s u b s t r a t e   321  of  t h e   t h e r m a l  

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

l a y e r s   l e f t   on  t h e   p r i n t   p a p e r .   The  t h e r m a l   h e a d   317  i s  

p r o v i d e d   on  t he   c a r r i a g e   307  t he   s p e e d   of  w h i c h   i s  

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

m o t o r   314  w h i c h   d r i v e s   t h e   c a r r i a g e   307  t h r o u g h   t h e   t i m i n g  

b e l t   3 0 9 .  
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A  command  fo r   a p p o i n t i n g   one  of  the   two  p r i n t i n g   m o d e s ,  

. . e . ,   w h e t h e r   o n l y   t he   s e c o n d   ink  l a y e r   323  of  t he   t h e r m a l  

: r a n s f   e r a b l e   member  319  or  b o t h   t he   f i r s t   and  t he   s e c o n d   i n k  

Laye r s   322,   323  a r e   to  be  t r a n s f e r r e d ,   i s   g i v e n   by  t h e  

j p e r a t o r   t h r o u g h   a  s u i t a b l e   i n p u t   means   s u c h   as  a  k e y b o a r d  

[no t   s h o w n ) ,   and  t h e   c o n t r o l   means   o p e r a t e s   to  v a r y   t h e   s p e d  

Df  t he   c o l u m n   f e e d   p u l s e   m o t o r   314  in  a c c o r d a n c e   w i t h   s u c h   a  

c o m m a n d .  

More  s p e c i f i c a l l y ,   when  i t   is   d e s i r e d   to  t r a n s f e r   o n l y  

the  s e c o n d   ink  l a y e r   323,   t he   o p e r a t i o n   s p e e d   of  t h e   c o l u m n  

f e e d   p u l s e   m o t o r   is   i n c r e a s e d   so  as  to  s h o r t e n   t h e   t i m e   T .  

C o n v e r s e l y ,   f o r   t h e   p u r p o s e   of  t r a n s f e r r i n g   b o t h   t h e   f i r s t  

and  t he   s e c o n d   ink  l a y e r s   322  and  323,   t he   s p e e d   of  t h e  

c o l u m n   f e e d   p u l s e   m o t o r   314  is   r e d u c e d   so  as  to   i n c r e a s e   t h e  

l e n g t h   of  t i m e   T .  

In  o r d e r   to  m a i n t a i n   t he   l e v e l   of  t he   h e a t   e n e r g y  

s u p p l i e d   to  t he   t h e r m a l   head   a t   a  c o n s t a n t   l e v e l   so  as  t o  

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

e l e c t r i c   power   s u p p l i e d   to  t he   h e a t   g e n e r a t i n g   p o r t i o n   3 1 7 b  

of  t he   t h e r m a l   h e a d   317  of  t h i s   e m b o d i m e n t   may  be  c o n t r o l l e d  

in  a c c o r d a n c e   w i t h   t he   c h a n g e   in  t he   r u n n i n g   s p e e d   of  t h e  

t h e r m a l   h e a d ,   i . e . ,   t he   c h a n g e   in  t he   l e n g t h   of  t i m e   T,  s u c h  

t h a t   the   v o l t a g e   i s   i n c r e a s e d   when  the   l e n g t h   of  t i m e   T  i s  

r e d u c e d   and  d e c r e a s e d   when  t he   l e n g t h   of  t i m e   T  i s  

i n c r e a s e d .  
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In  o r d e r   to  r e a l i z e   s u c h   a  c o n t r o l   of  t he   v o l t a g e   o f  

:he  e l e c t r i c   power   s u p p l i e d   to   t h e   t h e r m a l   h e a d ,   two  s e t s   o f  

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

d r i v i n g   p u l s e   s i g n a l   to   be  a p p l i e d   to  t he   p u l s e   m o t o r   3 1 3  

and  t h e   v o l t a g e   of  t h e   e l e c t r i c   p o w e r   to  be  s u p p l i e d   to  t h e  

n e a t   g e n e r a t i n g   p o r t i o n   317b  of  t h e   t h e r m a l   h e a d   317  a r e   s e t  

lp  in   a  r e a d   o n l y   memory  ROM  in  t h e   c e n t r a l   p r o c e s s i n g   u n i t  

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

301.   O b v i o u s l y ,   one  of  t h e s e   t a b l e s   i s   r e f e r r e d   to   when  t h e  

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

s e c o n d   ink   l a y e r   s o l e l y ,   w h i l e   t h e   o t h e r   is   u s e d   when  t h e  

p r i n t i n g   i s   to  be  c o n d u c t e d   by  t h e   t r a n s f e r   of  b o t h   t h e  

f i r s t   and  t h e   s e c o n d   i nk   l a y e r s .  

In  o p e r a t i o n ,   one  of  t h e s e   t a b l e s   in  t h e   ROM  i s  

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

i n p u t   t h r o u g h   an  e x t e r n a l   i n p u t   means   s u c h   as  a  k e y b o a r d ,  

and  t h e   t h e r m a l   t r a n s f e r   p r i n t e r   301  is   c o n t r o l l e d   i n  

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

t h e   c o l o r   t o n e   of  t h e   r e c o r d i n g   of  image  can  e a s i l y   b e  

c h a n g e d   . 

F i g .   77  is   a  b l o c k   d i a g r a m   of  a  c i r c u i t   f o r   c o n d u c t i n g  

t h e   a b o v e - e x p l a i n e d   c o n t r o l   of  t h e   r e c o r d i n g   o p e r a t i o n .   T h e  

c o n t r o l   c i r c u i t   has   a  c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  w h i c h   i s  

c o n n e c t e d   to   a  c o l o r   t o n e   c h a n g i n g   b u t t o n   326  t h r o u g h   w h i c h  

a  command  f o r   c h a n g i n g   t he   p r i n t i n g   c o l o r   t o n e   i s   i n p u t .  
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The  t h e r m a l   head   317  i s   c o n n e c t e d   to  t he   CPU  3 2 5  

t h r o u g h   a  d r i v e r   327.   The  m o t o r   313  a l s o   is  c o n n e c t e d   t o  

t h e   CPU  325  t h r o u g h   a  d r i v e r   3 2 8 .  

The  c o l o r   c h a n g i n g   b u t t o n   326  i s   so  d e s i g n e d   t h a t   i t  

a p p o i n t s   t he   c o l o r   t o n e   w h i c h   i s   u s e d   mos t   f r e q u e n t l y   b u t  

a p p o i n t s   a n o t h e r   c o l o r   when  p r e s s e d   down.  T h i s   b u t t o n   t h e n  

a p p o i n t s   t he   f i r s t - m e n t i o n e d   c o l o r   when  i t   i s   p r e s s e d   o n c e  

more  . 

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

is   c a p a b l e   of  c o n d u c t i n g   a  c o n t r o l   o p e r a t i o n   as  shown  i n  

F i g .   7 8 .  

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

t he   r e c o r d i n g   mode,   a  j u d g m e n t   i s   c o n d u c t e d   in  S t e p   SI  as  t o  

w h e t h e r   t he   c o l o r   c h a n g i n g   b u t t o n   326  has   b e e n   p r e s s e d .   I f  

t he   a n s w e r   is   NO,  t he   r e c o r d i n g   o p e r a t i o n   is   c o m m e n c e d   i n  

S t e p   S2  to  p r i n t   the   i n p u t   d a t a   in  t he   n o r m a l   c o l o r   t o n e  

w h i c h   is   u s e d   most   f r e q u e n t l y .  

H o w e v e r ,   i f   the   c o l o r   c h a n g i n g   b u t t o n   has   been   p r e s s e d ,  

t h e   CPU  325  o p e r a t e s   in  S t e p   S3  to  c h a n g e   t he   s p e e d   of  t h e  

m o t o r   313  t h r o u g h   t he   d r i v e   328  and  to  v a r y   t he   l e v e l   o f  

e n e r g y   s u p p l i e d   by  t he   t h e r m a l   h e a d   317  in  S t e p   S 4 .  

T h i s   o p e r a t i o n   is   r e p e a t e d   so  t h a t   t he   p r i n t i n g   i s  

c o n d u c t e d   by  s e l e c t i v e l y   u s i n g   two  c o l o r s .  

As  w i l l   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g   d e s c r i p t i o n ,  

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

-  129  - 



0 2 5 5 8 4 1  

a  p l u r a l i t y   of  ink   l a y e r s   w h i c h   a r e   no t   l i a b l e   to   mix  w i t h  

e a c h   o t h e r   when  h e a t   i s   a p p l i e d   t h e r e t o ,   and  i n c o r p o r a t e s  

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

as  t h e   m e a n s   f o r   v a r y i n g   t h e   s e p a r a t i o n   of  t h e   t r a n s f e r a b l e  

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

to  o b t a i n   c l e a r   image   r e c o r d e d   in   two  c o l o r s   w i t h o u t  

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

m e c h a n i s m .   The  a b o v e - m e n t i o n e d   e f f e c t   i s   i n c r e a s e d   by  t h e  

f a c t   t h a t   t he   h e a t   h e a t   g e n e r a t i n g   member  of  t h e   t h e r m a l  

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

t r a n s f e r a b l e   member  as  v i e w e d   in  t he   d i r e c t i o n   of  r u n n i n g   o f  

t h e   t h e r m a l   t r a n s f e r a b l e   m e m b e r .  

O b v i o u s l y ,   t h e   u s e   of  t h e   r i b b o n - t y p e   t h e r m a l  

t r a n s f e r a b l e   member  i s   no t   e x c l u s i v e   and  t h e   d e s c r i b e d  

e m b o d i m e n t   may  be  c a r r i e d   o u t   w i t h   a  wide   s h e e t - l i k e  

t r a n s f e r a b l e   member  in  t h e   f o r m   of  a  r o l l .   In  s u c h   a  c a s e ,  

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

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

be  of  t h e   t y p e   in  w h i c h   t h e   p l a t e n   is  moved  r e l a t i v e   to  t h e  

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

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

s t a t i o n a r y .  

A  f u r t h e r   e m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

r e f e r e n c e   to  F i g s .   79  to  83.  T h i s   e m b o d i m e n t   i s  

c h a r a c t e r i z e d   in  t h a t   a  f i r s t   h e a t   g e n e r a t i n g   member  and  a  
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s e c o n d   h e a t   g e n e r a t i n g   member  a r e   p r o v i d e d   on  the   t h e r m a l  

h e a d   a t   a  p r e d e t e r m i n e d   d i s t a n c e   f rom  e a c h   o t h e r   in  t h e  

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

Wi th   t h i s   a r r a n g e m e n t ,   i t   i s   p o s s i b l e   to  v a r y   t h e  

l e n g t h   of  t i m e   b e t w e e n   t h e   moment   a t   w h i c h   t he   h e a t   e n e r g y  

is   s u p p l i e d   to  the   t h e r m a l   t r a n s f e r a b l e   member  and  t h e  

moment   a t   w h i c h   the   c a r r i e r   of  t he   t h e r m a l   t r a n s f e r a b l e  

member   i s   s e p a r a t e d   f rom  t he   r e c o r d i n g   med ium  so  as  t o  

e n a b l e   an  image   to  be  r e c o r d e d   in  d i f f e r e n t   c o l o r   t o n e s ,   b y  

s e l e c t i v e l y   e n e r g i z i n g   t he   f i r s t   and  t h e   s e c o n d   h e a t  

g e n e r a t i n g   m e m b e r s .  

A  p r a c t i c a l   fo rm  of  t h i s   e m b o d i m e n t   w i l l   be  d e s c r i b e d  

h e r e i n u n d e r   . 

F i g s .   79  to  78  i l l u s t r a t e   a  p r a c t i c a l   fo rm  of  t h i s  

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

p o r t i o n s   ( h e a t   g e n e r a t i n g   m e m b e r s )   376a  and  376b  a r e  

p r o v i d e d   on  the   t h e r m a l   h e a d   376  f o r   a p p l y i n g   h e a t   to  t h e  

t h e r m a l   t r a n s f e r a b l e   member  369  w h i c h   is   t he   a f o r e m e n t i o n e d  

t w o - c o l o r   r i b b o n .  

The  f i r s t   and  s e c o n d   h e a t e r   p o r t i o n s   376a  and  376b  a r e  

s p a c e d   f rom  each   o t h e r   in  t he   d i r e c t i o n   of  r u n n i n g   or  t a k e -  

up  of  t he   t h e r m a l   t r a n s f e r a b l e   member   369  by  a  p r e d e t e r m i n e d  

d i s t a n c e   . 

Wi th   t h i s   a r r a n g e m e n t ,   i t   is   p o s s i b l e   to  a t t a i n   t h e  

r e c o r d i n g   o p e r a t i o n   as  d e s c r i b e d   h e r e i n u n d e r .  
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When  i t   i s   d e s i r e d   to   t r a n s f e r   o n l y   t h e   s e c o n d   i n k  

. a y e r   373 ,   o n l y   t h e   f i r s t   h e a t e r   p o r t i o n   376a   i s   e n e r g i z e d  

;o  g e n e r a t e   h e a t .   S i n c e   t h e   f i r s t   h e a t e r   p o r t i o n   376a  i s  

j r o v i d e d   on  t h e   l e a d i n g   p o r t i o n   of  the   t h e r m a l   h e a d   376  a s  

v iewed   in  t h e   d i r e c t i o n   of  r u n n i n g   of  t he   t h e r m a l  

: r a n s f e r a b l e   member  369 ,   t h e   t h e r m a l   t r a n s f e r a b l e   member   3 6 9  

Ls  s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   352  i m m e d i a t e l y   a f t e r  

a p p l i c a t i o n   of  t he   h e a t ,   so  t h a t   o n l y   t h e   m e l t   373a   of  t h e  

s e c o n d   ink   l a y e r   373  i s   l e f t   on  t h e   p r i n t   p a p e r   352 ,   w h e r e b y  

an  image   i s   r e c o r d e d   in   t h e   c o l o r   t o n e   of  t h e   s e c o n d   i n k  

Layer   3 7 3 .  

On  t h e   o t h e r   h a n d ,   when  i t   i s   d e s i r e d   to   r e c o r d   a n  

Image  in  t h e   c o l o r   t o n e   of  t he   f i r s t   ink   l a y e r   372 ,   o n l y   t h e  

s e c o n d   h e a t e r   p o r t i o n   376b  is   e n e r g i z e d   to  g e n e r a t e   h e a t .  

The  s e c o n d   h e a t e r   p o r t i o n   376b  is   p r o v i d e d   on  t h e  

t r a i l i n g   p o r t i o n   of  t h e   t h e r m a l   head   376  as  v i e w e d   in  t h e  

d i r e c t i o n   of  r u n n i n g   of  t h e   t h e r m a l   t r a n s f e r a b l e   member  3 6 9 .  

T h e r e f o r e ,   t he   t h e r m a l   t r a n s f e r a b l e   member  369  l e a v e s   t h e  

t h e r m a l   h e a d   376  upon  r u n n i n g   t h e   d i s t a n c e   €  a f t e r   t h e  

a p p l i c a t i o n   of  t h e   h e a t   e n e r g y   ( F i g .   7 9 ) .  

T h i s   means   t h a t   t h e   s u b s t r a t e   371  of  t h e   t h e r m a l  

t r a n s f e r a b l e   member  i s   s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   3 5 2  

o n l y   when  a  p r e d e t e r m i n e d   t i m e   has   e l a p s e d   a f t e r   a p p l i c a t i o n  

of  h e a t .   In  c o n s e q u e n c e ,   b o t h   t h e   f i r s t   and  s e c o n d   i n k  

l a y e r s   372 ,   373  a r e   t r a n s f e r r e d   to  the   p r i n t   p a p e r   352.   I n  
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t h i s   s t a t e ,   o n l y   t he   m e l t   372a  of  the   f i r s t   ink  l a y e r   272  i s  

v i s i b l e ,   so  t h a t   image   f o r m e d   e x h i b i t s   the   c o l o r   t o n e   of  t h e  

f i r s t   ink  l a y e r   3 7 2 .  

I t   is   t h u s   p o s s i b l e   to   c o n d u c t   r e c o r d i n g   in  d i f f e r e n t  

c o l o r   t o n e s   by  s e l e c t i v e l y   e n e r g i z i n g   the   f i r s t   and  t h e  

s e c o n d   h e a t e r   p o r t i o n s   376a   and  376b  wh ich   a r e   s p a c e d   f r o m  

e a c h   o t h e r   by  a  p r e d e t e r m i n e d   d i s t a n c e ,   so  as  to  v a r y   t h e  

t i m i n g   a t   w h i c h   t he   t h e r m a l   t r a n s f e r a b l e   member  369  i s  

s e p a r a t e d   f rom  t he   p r i n t   p a p e r   352  a f t e r   the   h e a t i n g .  

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

g e n e r a t i n g   member s   a r e   s p a c e d   f rom  each   o t h e r   in  t h e  

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

t h e s e   two  h e a t   g e n e r a t i n g   m e m b e r s   a r e   s e l e c t i v e l y   e n e r g i z e d  

to  e n a b l e   an  image   to  be  r e c o r d e d   in  two  d i f f e r e n t   c o l o r  

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

t r a n s f e r a b l e   member  i s   s e p a r a t e d   f rom  the   p r i n t   p a p e r   i s  

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

t o n e .   N a m e l y ,   in  b o t h   c a s e s ,   t h e   t h e r m a l l y   t r a n s f e r a b l e  

member  369  is  s e p a r a t e d   by  t h e   f o r c e   of  the   t a k e - u p   m e a n s  

( n o t   shown)   f rom  the   p r i n t   p a p e r   352  when  i t   l e a v e s   t he   e d g e  

376c  of  t he   t h e r m a l   h e a d .  

T h i s   i n e v i t a b l y   c a u s e s   an  o f f s e t   or  d e v i a t i o n   in  t h e  

r e c o r d i n g   p i t c h   d e p e n d i n g   on  w h i c h   one  of  t he   f i r s t   and  t h e  

s e c o n d   h e a t   g e n e r a t i n g   m e m b e r s   376a  and  376b  is   u s e d .  
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P r a c t i c a l l y ,   t h e r e f o r e ,   t h e   r e c o r d i n g   p i t c h   i s  

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

member   376a   as  t he   s t a n d a r d   p o s i t i o n   and  a  s u i t a b l e  

c o r r e c t i o n   of  t he   r e c o r d i n g   p i t c h   i s   e f f e c t e d   when  t h e  

r e c o r d i n g   i s   c o n d u c t e d   by  means   of  t h e   s e c o n d   h e a t  

g e n e r a t i n g   member   3 7 6 b .  

T h i s   c o r r e c t i o n   i s   c o n v e n i e n t l y   e f f e c t e d   by  r e t u r n i n g  

t h e   c a r r i a g e   ( n o t   s h o w n ) .  

A  c o n t r o l   c i r c u i t   as  shown  in  F i g .   82  may  be  u s e d   f o r  

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

R e f e r r i n g   to  F i g .   82,   t h e   c o n t r o l   c i r c u i t   has   a  CPU 

( C e n t r a l   P r o c e s s i n g   U n i t )   d e n o t e d   by  380 .   A  c o l o r   c h a n g i n g  

b u t t o n   81  i s   c o n n e c t e d   to  t h e   CPU  380.   The  c o l o r   c h a n g i n g  

b u t t o n   381  i s   a d a p t e d   f o r   s w i t c h i n g   t h e   c o l o r   t o n e   o f  

r e c o r d i n g .   The  a r r a n g e m e n t   i s   s u c h   t h a t ,   when  t he   c o l o r  

c h a n g i n g   b u t t o n   381  has   n o t   b e e n   p r e s s e d ,   t he   c o n t r o l  

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

f r e q u e n t l y ,   e . g . ,   b l a c k ,   w h e r e a s ,   when  t h i s   b u t t o n   has   b e e n  

p r e s s e d ,   t h e   r e c o r d i n g   i s   c o n d u c t e d   in  t h e   o t h e r   c o l o r   t o n e ,  

e . g .   ,  r e d .  

The  h e a t e r   p o r t i o n s   376a   and  376a   c o n s t i t u t i n g   t h e  

f i r s t   and   s e c o n d   h e a t   g e n e r a t i n g   m e m b e r s   a r e   c o n n e c t e d   t o  

t h e   CPU  380  t h r o u g h   a  d r i v e r   3 8 2 .  

F u r t h e r m o r e ,   a  c a r r i a g e   d r i v i n g   m o t o r   363  i s   c o n n e c t e d  

to  t h e   CPU  380  t h r o u g h   a  d r i v e r   3 8 3 .  
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The  c o n t r o l   c i r c u i t   h a v i n g   t he   a b o v e - d e s c r i b e d   c i r c u i t  

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

h e r e i n u n d e r   w i t h   r e f e r e n c e   to  F i g .   8 3 .  

As  t he   c o n t r o l   i s   c o m m e n c e d ,   a  j u d g m e n t   i s   c o n d u c t e d   i n  

S t e p   SI  as  to  w h e t h e r   t h e   c o l o r   c h a n g i n g   b u t t o n   381  has   b e e n  

p r e s s e d .   I f   t he   a n s w e r   to  t h i s   q u e s t i o n   i s   "NO",  t h e  

p r o c e s s   p r o c e e d s   to  S t e p   S2  in  w h i c h   an  o p e r a t i o n   is   s t a r t e d  

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

f r e q u e n t l y ,   by  means   of  t he   f i r s t   h e a t   g e n e r a t i n g   m e m b e r  

3 7 6 a .  

C o n v e r s e l y ,   when  t he   c o l o r   c h a n g i n g   b u t t o n   381  has   b e e n  

p r e s s e d ,   t he   m o t o r   363  i s   d r i v e n   in  S t e p   S3  t h r o u g h   t h e  

d r i v e r   383  a n d ,   a f t e r   t he   c a r r i a g e   i s   r e t u r n e d ,   an  o p e r a t i o n  

is   commenced   in  S t e p   S4  f o r   r e c o r d i n g   in  t h e   o t h e r   c o l o r  

t o n e   . 

T h e s e   s t e p s   a r e   r e p e a t e d l y   f o l l o w e d   so  t h a t   t h e  

r e c o r d i n g   is   c o n d u c t e d   by  s e l e c t i v e l y   u s i n g   two  c o l o r   t o n e s .  

A  r e f e r e n c e   n u m e r a l   354  d e n o t e s   a  p l a t e n .  

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

h e a t   g e n e r a t i n g   m e m b e r s .   T h i s ,   h o w e v e r ,   is   no t   e x c l u s i v e  

and  the   a p p a r a t u s   of  t h i s   e m b o d i m e n t   may  e m p l o y   two  or  m o r e  

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

member  h a v i n g   two  or  more  t r a n s f e r a b l e   l a y e r s ,   t h u s  

e f f e c t i n g   r e c o r d i n g   in  two  or  more  c o l o r s .  
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I t   i s   a l s o   p o s s i b l e   to  c o n d u c t   r e c o r d i n g   in  two  or  m o r e  

: o l o r s   by  u s i n g   a  t h e r m a l   t r a n s f e r a b l e   member  w i t h   a  

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

:he  l e v e l s   of  t he   e n e r g y   a p p l i e d   to   two  h e a t   g e n e r a t i n g  

l e m b e r s   . 

I t   i s   a l s o   to  be  n o t e d   t h a t   a  w i d e   s h e e t - l i k e  

: r a n s f   e r a b l e   member  may  be  u s e d   in  p l a c e   of  t he   r i b b o n - l i k e  

; h e r m a l   t r a n s f e r a b l e   member  u s e d   in   t h e   d e s c r i b e d  

e m b o d i m e n t .   In  s u c h   a  c a s e ,   t h e   r i b b o n   c a s s e t t e   u s e d   in  t h e  

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

F u r t h e r m o r e ,   t h e   t r a n s f e r a b l e   m a t e r i a l ,   w h i c h   i s   i n k s  

Ln  t h e   d e s c r i b e d   e m b o d i m e n t ,   may  be  a  s u b l i m a t a b l e   c h e m i c a l  

s u b s t a n c e   . 

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

e m b o d i m e n t   i s   a p p l i e d   may  be  of  t h e   t y p e   in  wh ich   t he   p l a t e n  

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

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

m o v a b l e   . 

As  w i l l   be  u n d e r s t o o d   f r o m   t h e   f o r e g o i n g   d e s c r i p t i o n ,  

t h i s   e m b o d i m e n t   e m p l o y s   a t   l e a s t   two  h e a t   g e n e r a t i n g   m e m b e r s  

wh ich   a r e   s p a c e d   f r o m   each   o t h e r ,   in  c o m b i n a t i o n   w i t h   a  

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

l a y e r s   of  t r a n s f e r a b l e   m a t e r i a l s   of  d i f f e r e n t   c o l o r   t o n e s .  

By  s e l e c t i v e l y   e n e r g i z i n g   t h e s e   h e a t   g e n e r a t i n g   m e m b e r s ,   t h e  

l e n g t h   of  t i m e   b e t w e e n   the   a p p l i c a t i o n   of  h e a t   and  t h e  
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s e p a r a t i o n   of  t he   t h e r m a l   t r a n s f e r a b l e   member  f rom  the   p r i n t  

p a p e r   is   c h a n g e d ,   t h e r e b y   c o n d u c t i n g   r e c o r d i n g   in  t w o  

d i f f e r e n t   c o l o r   t o n e s .  

I t   is   a l s o   p o s s i b l e   to  e f f e c t   m u l t i - c o l o r   r e c o r d i n g   b y  

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

g e n e r a t i n g   member s   of  t h e   t h e r m a l   h e a d .  

A  f u r t h e r   e m b o d i m e n t   of  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   w i t h   r e f e r e n c e   to  F i g s .   84  to  9 0 .  

T h i s   e m b o d i m e n t   p r o v i d e s   an  o u t p u t   a p p a r a t u s   e m p l o y i n g  

an  ink  s h e e t   a d a p t e d   to  be  h e a t e d   and  c a p a b l e   of  o u t p u t t i n g  

an  image   o n t o   a  r e c o r d i n g   medium  s e l e c t i v e l y   in  d i f f e r e n t  

c o l o r s   a t   t he   same  o u t p u t   p o s i t i o n ,   the   a p p a r a t u s  

c o m p r i s i n g :   memory  means   s t o r i n g   d a t a   to  be  o u t p u t ;   h e a t i n g  

means   f o r   h e a t i n g   t h e   ink   s h e e t ;   a  c a r r i a g e   c a r r y i n g   t h e  

h e a t i n g   means   and  t h e   ink   s h e e t ;   c a r r i a g e   d r i v i n g   means   f o r  

d r i v i n g   the   c a r r i a g e ;   s h e e t   d r i v i n g   means   f o r   d r i v i n g   t h e  

ink  s h e e t ;   r e c o r d i n g   med ium  d r i v i n g   means   f o r   d r i v i n g   a n d  

f e e d i n g   the   r e c o r d i n g   m e d i u m ;   l e v e r   d r i v i n g   means   f o r   m o v i n g  

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

c o n c e r n i n g   t he   c o l o r   t o n e   s t o r e d   in  t he   memory  m e a n s ;   a n d  

c o n t r o l   means   f o r   c o n t r o l l i n g   the   d r i v i n g   m e a n s .  

T h i s   e m b o d i m e n t   w i l l   be  d e s c r i b e d   in  more  d e t a i l  

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

T h i s   e m b o d i m e n t   can  be  a p p l i e d   to  t he   t y p e w r i t e r   T  shown  i n  

F i g .   5  w h i c h   is   u s a b l e   as  an  o u t p u t   a p p a r a t u s .  
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F i g .   84  shows   a  c o n t r o l   d iock .   u i d y i d i u   ul  a  L y p e w L i t c i   j. 

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

m b o d i m e n t .   The  g i s t   of  t h i s   e m b o d i m e n t   w i l l   be  e x p l a i n e d  

e r e i n u n d e r   w i t h   r e f e r e n c e   to  t h i s   b l o c k   d i a g r a m .   F i g .   90  

hows  t h e   f l o w   of  c o n t r o l   c o n d u c t e d   in   t h i s   e m b o d i m e n t .  

In  o p e r a t i o n ,   t h e   o p e r a t o r   i n p u t s   a  d e s i r e d   c h a r a c t e r  

ir  a  command  s u c h   as  a  p r i n t i n g   c o l o r   command  t h r o u g h   a  

; e y b o a r d   401 .   The  i n p u t   command  i s   c o n v e r t e d   i n t o   a  k e y  

:ode  by  an  SIKey  E n c o d e r / D e c o d e r   402  shown  in  F i g .   84.  A t  

:he  same  t i m e ,   an  i n t e r r u p t i o n   i s   i n p u t   to   t h e   CPU  4 0 3 ,  

In  r e s p o n s e   to   t h e   i n t e r r u p t i o n ,   t h e   CPU  c o n d u c t s   R e a d  

>f  t h e   o u t p u t   b u f f e r   of  t h e   Key  E n c o d e r / D e c o d e r   402 ,   a n d  

i n v e r t s   t h e   key  c o d e   i n t o   c h a r a c t e r   c o d e   in   a c c o r d a n c e   w i t h  

i  c o n v e r s i o n   t a b l e   404  w h i c h   h a s   b e e n   f o r m e d   in  a  ROM.  When  

i  c h a r a c t e r   code   i s   o b t a i n e d   as  a  r e s u l t   of  t he   c o n v e r s i o n ,  

:he  p r i n t   c h a r a c t e r   code   i s   s t o r e d   in  a  p r i n t i n g   b u f f e r   4 0 5  

In  t h e   f o r m   of  a  RAM.  On  t h e   o t h e r   h a n d ,   when  t he   i n p u t  

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

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

p r o c e e d s   to   S t e p   S3  in   t h e   f l o w   shown  in   F i g .   90.  I t   i s  

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

o r d i n a r y   c o l o r   s u c h   as  b l a c k   and  a  s e c o n d   c o l o r   l a y e r   of  a  

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

when  she   d e s i r e s   to  p r i n t   in  r e d ,   p r e s s e s   t h e   CONTROL  k e y  

t o g e t h e r   w i t h   R  k e y .   The  CPU  j u d g e s   t h e   i n p u t   t h r o u g h   t h e   R 
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key  t o g e t h e r   w i t h   t he   i n p u t   t h r o u g h   the   CONTROL  key  as  a  

command  f o r   p r i n t i n g   the   s u b s e q u e n t   c h a r a c t e r s   in  r e d .   T h e  

CPU  403  t h e n   s e t s   a  p r i n t i n g   c o l o r   f l a g   406  in  the   form  of  a  

RAM  so  as  to  s t o r e   t he   a b o v e - m e n t i o n e d   command  f o r  

a p p o i n t i n g   red   as  t he   p r i n t i n g   c o l o r .   The  CPU  403  c a n  

r e c o g n i z e   t he   t y p e   of  t he   r i b b o n ,   i . e . ,   t h e   c o m b i n a t i o n   o f  

the   c o l o r s   c a r r i e d   by  t he   r i b b o n   w h i c h   i s   m o u n t e d   on  t h e  

p r i n t e r ,   by  t he   o u t p u t   f rom  a  r i b b o n   s e n s o r   407.   T h e r e f o r e ,  

t he   CPU  j u d g e s   w h e t h e r   t he   c o l o r   a p p o i n t e d   by  the   i n p u t  

p r i n t i n g   c o l o r   command  is   a v a i l a b l e   on  t he   r i b b o n   w h i c h   i s  

m o u n t e d   on  t he   p r i n t e r .   The  p r o c e s s   p r o c e e d s   to  t h e   n e x t  

s t e p   i f   t he   r i b b o n   m o u n t e d   on  t he   p r i n t e r   has   t he   c o l o r  

a p p o i n t e d   by  t he   p r i n t i n g   c o l o r   command  w h i c h   is   in  t h i s  

c a s e   r e d .   I f   n o t ,   t he   CPU  a c t i v a t e s   an  a l a r m   to  i n f o r m   t h e  

o p e r a t o r   so  as  to  r e q u e s t   r e p l a c e m e n t   of  t he   r i b b o n .   T h e  

a l a r m   may  be  g i v e n   in  any  s u i t a b l e   fo rm  s u c h   as  a  v i s i b l e  

m e s s a g e   on  a  d i s p l a y   d e v i c e   ( n o t   shown)   or  an  a u d i b l e   m e a n s  

s u c h   as  a  b u z z e r .   The  o p e r a t o r   t h e n   o p e n s   a  p r i n t e r   c o v e r  

and  r e p l a c e s   the   r i b b o n   c a s s e t t e   w i t h   a  new  c a s s e t t e   w h i c h  

is   c a p a b l e   of  p r i n t i n g   in  r ed   c o l o r .   T h e n ,   as  t he   p r i n t e r  

c o v e r   is   c l o s e d ,   t h e   CPU  r e a d s   t he   o u t p u t   f rom  t he   r i b b o n  

s e n s o r   407  so  as  to  c o n f i r m   t h a t   t he   r i b b o n   c a r r y i n g   r e d  

c o l o r   has   been   m o u n t e d .   T h e s e   o p e r a t i o n   is   c o n d u c t e d   i n  

S t e p s   S4  to  S7  in  t h e   f l o w   shown  in  F i g .   9 0 .  
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Upon  c o m p l e t i o n   of  a  s e r i e s   or  o p e r a t i o n   e x p l a i n e d  

i b o v e ,   t he   CPU  c o m m e n c e s   o p e r a t i o n   f o r   c o n d u c t i n g   p r i n t i n g  

Ln  S t e p   S2  or  S8  in   t he   f l o w   shown  in  F i g .   9 0 .  

In  o r d e r   to   c o m m e n c e   t h e   e d i t i o n   of  t h e   d o t   d a t a  

c o r r e s p o n d i n g   to   t h e   c h a r a c t e r   code   s t o r e d   in   t h e   p r i n t i n g  

s u f f e r   405,   an  a c c e s s   i s   made  to  t h e   d i r e c t o r y   p o r t i o n   of  a  

c h a r a c t e r   g e n e r a t o r   408  so  as  to  r e a d   t h e   i n i t i a l   and  f i n a l  

a d d r e s s e s   of  t h e   d o t   d a t a   in  t he   c h a r a c t e r   g e n e r a t o r   4 0 8 .  

Phen ,   t he   a d d r e s s e s   a r e   s u c c e s s i v e l y   a c c e s s e d   f r o m   t h e  

I n i t i a l   a d d r e s s   down  to  t h e   f i n a l   a d d r e s s   and  t h e   t h u s  

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

4 0 9 .  

F i g .   85  s h o w s ,   by  way  of  e x a m p l e ,   an  a d d r e s s   map  u s e d  

when  t h e   p r i n t i n g   f o n t   i s   c o n s t i t u t e d   by  40  h o r i z o n t a l   l i n e s  

of  d o t s ,   e a c h   h o r i z o n t a l   l i n e   i n c l u d i n g   36  d o t s .  

In  o r d e r   to   c a r r y   o u t   t h e   o p e r a t i o n   w i t h   t h e   CPU  i n  

w h i c h   one  b y t e   i s   c o n s t i t u t e d   by  8  b i t s ,   t h e   a c c e s s   i s  

c o m m e n c e d   f r o m   t h e   f i r s t   a d d r e s s   x  and  i s   made  to   s u c c e s s i v e  

a d d r e s s e s   s u c h   as  x  +  2,  x  +  3,  ,  x  +  178  ( d e c ) ,   and  x  + 

179  ( d e c ) ,   w h e r e   by  d o t   d a t a   c o r r e s p o n d i n g   to  180  b y t e s   i n  

t o t a l   i s   p r i m a r i l y   s t o r e d   in  t h e   r e g i s t e r   4 0 9 .  

F i g .   86  s h o w s ,   by  way  of  e x a m p l e ,   b i t   maps  f o r   p r i n t i n g  

c h a r a c t e r s   B,  C  and   D.  In  e a c h   map,  t h e   d o t s   c o n t a i n e d   i n  

t h e   f i r s t   to   f i f t h   l i n e s   f rom  t h e   t o p   and  t h e   f i r s t   to  t e n t h  

l i n e s   f rom  t h e   b o t t o m   do  no t   c a r r y   any  i n f o r m a t i o n .   A 
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p o r t i o n   of  s u c h   b l a c k   a r e a s ,   t h e r e f o r e ,   may  be  c o m p r e s s e d ,  

rhe  m e t h o d   of  c o m p r e s s i o n ,   h o w e v e r   ,  i s   no t   d e s c r i b e d   b e c a u s e  

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

e m b o d i m e n t .  

T h u s ,   t h e   do t   d a t a   t h u s   f o r m e d   is   t r a n s m i t t e d   f rom  t h e  

c h a r a c t e r   g e n e r a t o r   408  to  t he   work  r e g i s t e r   409.   Then ,   t h e  

CPU  403  c o n d u c t s   a  s e r i a l   t r a n s f e r   of  t he   do t   d a t a   f rom  t h e  

work  r e g i s t e r   409  to  a  s h i f t   r e g i s t e r   411  w h i c h   i s   a d a p t e d  

f o r   d r i v i n g   a  4 0 - d o t   t h e r m a l   t r a n s f e r   s e r i a l   p r i n t h e a d   4 1 0 .  

The  p r o c e s s   fo r   t h i s   t r a n s f e r   w i l l   be  d e t a i l e d   l a t e r .   I t  

i s   to  be  u n d e r s t o o d ,   h o w e v e r ,   t h a t   t h e   t r a n s f e r   of  the   d o t  

d a t a   is   c o n d u c t e d   in  s y n c h r o n i s m   w i t h   t h e   p o s i t i o n   of  a  

c a r r i e r   m o t o r   412,   i . e . ,   t he   p o s i t i o n   of  t he   c a r r i e r .   F o r  

i n s t a n c e ,   when  the   c a r r i e r   i s   in  t he   f i r s t   p o s i t i o n ,   t he   d o t  

d a t a   in  t he   f i r s t   c o l u m n   or  v e r t i c a l   row,  c o r r e s p o n d i n g   to  5 

b y t e s   i n c l u d i n g   the   a d d r e s s e s   X,  X  +  1,  , , , , ,   X  +  4,  i s  

t r a n s f e r r e d .   When  t he   c a r r i e r   i s   in  t he   n e x t   p o s i t i o n ,   t h e  

do t   d a t a   in  t he   s e c o n d   c o l u m n   is   t r a n s f e r r e d .   S i m i l a r l y ,  

when  the   c a r r i e r   is   in  t he   f i n a l   p o s i t i o n ,   t he   d a t a   in  t h e  

3 6 t h   c o l u m n ,   c o r r e s p o n d i n g   to  5  b y t e s   i n c l u d i n g   x  + 

1 7 5 ( d e c ) ,   x  +  1 7 6 ( d e c )   ,  . . . x   +  1 7 9 ( d e c )   is   t r a n s f e r r e d .   By 

t r a n s f e r r i n g   p r i n t i n g   d a t a   c o r r e s p o n d i n g   to  5  b y t e s   a t   e a c h  

c a r r i e r   p o s i t i o n ,   i t   is  p o s s i b l e   to  fo rm  the   d e s i r e d  

c h a r a c t e r   p a t t e r n   to  be  p r i n t e d .  
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A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t n e  

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

s i m u l t a n e o u s l y   w i t h   t he   c o n t r o l   of  the   t h e r m a l   t r a n s f e r  

s e r i a l   p r i n t h e a d   4 1 0 .  

In  t h e   c a s e   w h e r e   t h e   p r i n t i n g   is  e f f e c t e d   in  t h e  

c h a r a c t e r   b a s e ,   i . e . ,   in  a  c h a r a c t e r - b y - c h a r a c t e r   f a s h i o n ,  

t h e   s p e e d   of   o p e r a t i o n   of  t h e   c a r r i e r   m o t o r   412  i s   t r a c e d   a s  

shown  in   F i g .   8 7 .  

R e f e r r i n g   to  F i g .   87,   t h e   c a r r i e r   i s   p o s i t i o n e d   a t   t h e  

c e n t e r   of  t h e   n e x t   p r i n t i n g   p o s i t i o n   at  t h e   moment   t  =  0 .  

When  a  p r i n t i n g   command  i s   i n p u t ,   t h e r e f o r e ,   t h e   c a r r i e r  

f i r s t   m o v e s   to   t he   l e f t   so  as  to   p r e p a r e   f o r   t h e   p r i n t i n g .  

A s s u m i n g   h e r e   t h a t   t h e   c a r r i e r   t r a v e l s   1 / 3 6 0   i n c h   i n  

r e s p o n s e   to   e a c h   d r i v i n g   p u l s e ,   i . e . ,   1 / 1 0   i n c h   p e r   36 

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

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

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

p a p e r   and   t h e   r i b b o n ,   and  f o r   p r o v i d i n g   an  a p p r o a c h i n g   a r e a  

w h i c h   e n a b l e s   t he   c a r r i e r   to   be  a c c e l e r a t e d   so  t h a t   t h e  

c a r r i e r   may  r u n   a t   a  c o n s t a n t   v e l o c i t y   when  t h e   p r i n t i n g   i s  

c o m m e n c e d .  

T h u s ,   t h e   c a r r i e r   p o s i t i o n   c  shown  in  F i g .   87  i s   o f f s e t  

to   t h e   l e f t   by  1 /10   i n c h   f r o m   t h e   c e n t e r   of  t h e   p r i n t i n g  

p o s i t i o n   and  makes   a  t e m p o r a r y   s t o p   at   t h i s   p o s i t i o n .   T h e n ,  

t h e   c a r r i e r   i s   d r i v e n   f o r w a r d l y   and  the  a c c e l e r a t i o n   i s  
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c o m p l e t e d   a t   a  p o i n t   d.  T h e r e a f t e r ,   t he   c a r r i e r   s t a r t s   t o  

run  a t   a  c o n s t a n t   v e l o c i t y .  

S i m u l t a n e o u s l y   w i t h   t he   a b o v e - d e s c r i b e d   o p e r a t i o n   o f  

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

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

w i l l   be  e x p l a i n e d   h e r e i n u n d e r   w i t h   r e f e r e n c e   to  P i g .   8 8 .  

In  F i g .   88,  m o m e n t s   t l ,   t 2 , . . . , t 5   c o r r e s p o n d   to  t h o s e  

a p p e a r i n g   in  F i g .   87.  As  t he   head   m o t o r   o p e r a t e s ,   the   e n d  

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

moment  i n t e r m e d i a t e   b e t w e e n   t h e   m o m e n t s   t l   and  t2  so  as  t o  

p r e s s   t he   p r i n t   p a p e r   and  t h e   r i b b o n   o n t o   t he   p l a t e n .   T h e  

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

t he   moment  t 2 .   A  r i b b o n   t a k e - u p   s i g n a l   i s   d e l i v e r e d  

s i m u l t a n e o u s l y   w i t h   t h e   s t a r t   of  m o v e m e n t   of  t he   c a r r i e r   s o  

t h a t   the   r i b b o n   i s   t a k e n   up  by  an  a m o u n t   e q u a l   to  t he   a m o u n t  

of  d i s p l a c e m e n t   of  t h e   c a r r i e r .   M e a n w h i l e , ,   t he   s e p a r a t i o n  

c o n t r o l   s o l e n o i d   i s   e n e r g i z e d   so  as  to  c a u s e   t h e   r i b b o n  

g u i d e   to  a p p r o a c h   t h e   p l a t e n ,   t he   r i b b o n   g u i d e   b e i n g  

p r o v i d e d   f o r   a l l o w i n g   t h e   in  r i b b o n   to  be  s e p a r a t e d   a t   t h e  

s e c o n d   ink  l a y e r   of  t h e   d i f f e r e n t   c o l o r ,   e . g . ,   r e d ,   r a t h e r  

t h a n   a t   t he   ink  l a y e r   of  t h e   o r d i n a r y   c o l o r ,   e . g . ,   b l a c k .  

T h i s   o p e r a t i o n   of  t h e   s e p a r a t i o n   c o n t r o l   s o l e n o i d   i s  

commenced   in  S t e p   S10  of  t he   p r o c e s s   shown  in  F i g .   9 0 .  

P r e f e r a b l y ,   t he   e n e r g i z a t i o n   of  t he   s e p a r a t i o n   c o n t r o l  
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s o l e n o i d   i s   c o m m e n c e d   a t   a  moment   a r o u n d   t h e   moment  t l   a s  

shown  in  F i g s .   87  and  8 8 .  

The  s o l e n o i d   may  be  s u b s t i t u t e d   by  a  m o t o r .   I t   i s   a l s o  

p o s s i b l e   to   use   t he   head   m o t o r   a l s o   f o r   t h e   p u r p o s e   o f  

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

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to  t h e  

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

p r i n t e r   . 

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

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

m o t o r ,   p a p e r   f e e d   m o t o r ,   and  a  r i b b o n   m o t o r .   In  t h i s  

e m b o d i m e n t ,   i t   i s   a s s u m e d   t h a t   a l l   t h e s e   m o t o r s   a r e   4 - p h a s e  

p u l s e   m o t o r s .  

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

is   c o n d u c t e d   s e l e c t i v e l y   in  d i f f e r e n t   c o l o r s .   To  t h i s   e n d ,  

t h e   p r i n t e r   has   a  r i b b o n   s e n s o r   f o r   e n a b l i n g   t he   CPU  t o  

r e c o g n i z e   t h e   c o m b i n a t i o n   of  c o l o r s ,   i . e . ,   c o l o r s   a v a i l a b l e  

on  t h e   r i b b o n   s e t   in  t he   r i b b o n   c a s s e t t e .   The  p r i n t e r   a l s o  

has   t h e   s e p a r a t i o n   c o n t r o l   s o l e n o i d   w h i c h   o p e r a t e s   when  i t  

i s   d e s i r e d   to  t r a n s f e r   t he   c o l o r   of  t h e   s e c o n d   l a y e r   on  t h e  

r i b b o n .   The  m a n n e r   in  w h i c h   t h e   d a t a   to   be  d e l i v e r e d   to  t h e  

t h e r m a l   t r a n s f e r   p r i n t h e a d   i s   e d i t e d   has   b e e n   d e s c r i b e d  

a l r e a d y .   A  d e s c r i p t i o n   t h e r e f o r e   w i l l   be  made  as  to   t h e  

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

d a t a   s u p p l i e d   to  t he   p r i n t h e a d .   H e a t i n g   p o r t i o n s   of  t h e  
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p r i n t h e a d   a r e   i n d i c a t e d   by  s u f f i x e s   #1  to  #40.   The  e d i t e d  

d a t a   i s   t r a n s m i t t e d   to  t he   s h i f t   r e g i s t e r   SR  in  s y n c h r o n i s m  

w i t h   t h e   c l o c k   p u l s e   CLK.  The  s h i f t   r e g i s t e r   SR  is   a d a p t e d  

f o r   s h i f t i n g   t h e   d a t a   in  a  b i t - b y - b i t   m a n n e r   a t   e a c h   r i s e   o f  

t he   c l o c k   CLK.  When  4 0 - b i t   d a t a   has  been   c o m p l e t e d ,   t he   CPU 

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

r e g i s t e r   i s   t a k e n   a t   once   i n t o   t he   l a t c h   LTH  e a c h   t i m e   t h e  

p u l s e   LATCH  r i s e s .   T h e n ,   in  s y n c h r o n i z a t i o n   w i t h   t h e  

s t e p p i n g   of  t h e   c a r r i e r   m o t o r ,   t he   s t r o b e   t a k e s   h i g h   l e v e l  

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

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

d o t s   TR1  to  T R 4 0 .  

When  t he   s t r o b e   i s   b e i n g   g e n e r a t e d ,   t he   CPU  e d i t s   t h e  

h e a t   d a t a   w h i c h   is   to  be  p r i n t e d   a t   the   n e x t   s t e p   o r  

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

to  t h e   s h i f t   r e g i s t e r   SR.  

A  d e s c r i p t i o n   w i l l   be  made  h e r e i n u n d e r   as  to   t h e  
t 

o p e r a t i o n   of  t he   p u l s e   m o t o r s .   Each  of  t he   f o u r   p u l s e  

m o t o r s   has   i t s   own  a c c e l e r a t i o n / d e c e l e r a t i o n   p u l s e   t a b l e   i n  

the   fo rm  of  a  ROM  in  r e l a t i o n   to  the   a m o u n t   of  r o t a t i o n  

t h e r e o f ,   as  w i l l   be  s e e n   f rom  the   b l o c k   d i a g r a m   shown  i n  

P ig .   84.  The  CPU  r e a d s   v a l u e s   f rom  the   r e s p e c t i v e   t a b l e s  

and  l o a d   t he   t h u s   r e a d   v a l u e s   on  a  p r o g r a m   h a r d   t i m e r s   so  a s  

to  d e t e r m i n e   t h e   p h a s e   e x c i t a t i o n   t i m e s   f o r   t h e   r e s p e c t i v e  

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

145  - 



)y  a  p r o g r a m   t i m e r   1A.  S i m i l a r l y ,   p r o g r a m   t i m e r s   IB  i s  

l s e d   fo r   t h e   c o n t r o l   of  t h e   h e a d   u p / d o w n   m o t o r .   The  r i b b o n  

a o t o r   and  t he   p a p e r   m o t o r   a r e   c o n t r o l l e d   by  a  p r o g r a m   t i m e r  

I .  

Each  p r o g r a m   t i m e r   c o u n t s   t h e   c l o c k s   up  f rom  the   l o a d e d  

/ a l u e .   When  t h e   c o n t e n t   of   t h e   c o u n t e r   r e a c h e s   a  

p r e d e t e r m i n e d   v a l u e ,   t h e   c o u n t e r   o v e r f l o w s   so  as  to  e f f e c t  

an  i n t e r r u p t i o n   on  t h e   CPU.  The  CPU  t h e n   r e a d s   t he   v a l u e s  

n e c e s s a r y   f o r   t h e   n e x t   p h a s e   e x c i t a t i o n   f rom  t h e   r e s p e c t i v e  

b a b i e s   and  r e - l o a d s   t h e   t h u s   r e a d   v a l u e s   on  t h e   t i m e r s .  

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

R e f e r r i n g   back   to   F i g .   89 ,   t h e   d r i v i n g   c i r c u i t s   f o r   t h e  

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

o o n t r o l l e d   p h a s e   e x c i t a t i o n   s i g n a l s   so  as  to  d r i v e   t h e  

r e s p e c t i v e   m o t o r s .  

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

p h a s e   e x c i t a t i o n   m e t h o d .  

R e f e r r i n g   to  F i g .   89,   when  t h e   s e p a r a t i o n   c o n t r o l  

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

t h e   r i b b o n   f rom  t h e   p r i n t   p a p e r   a f t e r   t h e   a p p l i c a t i o n   o f  

h e a t   is   d e l a y e d   so  t h a t   t h e   r i b b o n   i s   s e p a r a t e d   to   l e a v e   t h e  

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

in  r e d .  

As  w i l l   be  u n d e r s t o o d   f r o m   t h e   f o r e g o i n g   d e s c r i p t i o n ,  

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

-  146  - 



0 2 5 5 8 4 1  

iriK  s h e e t   a d a p t e d   to  be  h e a t e d   and  c a p a b l e   of  o u t p u t t i n g   a n  

i m a g e   o n t o   a  r e c o r d i n g   med ium  s e l e c t i v e l y   in  d i f f e r e n t  

c o l o r s   a t   t he   same  o u t p u t   p o s i t i o n ,   t he   a p p a r a t u s  

c o m p r i s i n g :   memory  means   s t o r i n g   d a t a   to  be  o u t p u t ;   h e a t i n g  

means   f o r   h e a t i n g   t he   ink  s h e e t ;   a  c a r r i a g e   c a r r y i n g   t h e  

h e a t i n g   means   and  t he   ink  s h e e t ;   c a r r i a g e   d r i v i n g   means   f o r  

d r i v i n g   t h e   c a r r i a g e ;   s h e e t   d r i v i n g   means   f o r   d r i v i n g   t h e  

ink  s h e e t ;   r e c o r d i n g   medium  d r i v i n g   means   f o r   d r i v i n g   a n d  

f e e d i n g   t h e   r e c o r d i n g   m e d i u m ;   l e v e r   d r i v i n g   means   f o r   m o v i n g  

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

c o n c e r n i n g   the   c o l o r   t o n e   s t o r e d   in  t he   memory  m e a n s ;   a n d  

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

D i f f e r e n t   e m b o d i m e n t s   ( D i f f e r e n t   E m b o d i m e n t s   1  to  4  ) 

w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h   r e f e r e n c e   to  F i g s .   91  t o  

1 2 2 .  

In  e a c h   of  t h e s e   e m b o d i m e n t s ,   a  g u i d e   member  w h i c h  

c o n s t i t u t e s   means   f o r   v a r y i n g   t h e   t i m i n g   of  s e p a r a t i o n   o f  

the   t h e r m a l   t r a n s f e r a b l e   member   f r o m   t he   p r i n t   p a p e r   i s  

d r i v e n   by  the   d r i v i n g   means   w h i c h   i s   i n t e n d e d   f o r   d r i v i n g  

the   t h e r m a l   head   up  and  down.   Wi th   t h i s   a r r a n g e m e n t ,   t h e  

g u i d e   member  is   d r i v e n   by  t h e   f o r c e   of  t h e   head   u p / d o w n  

d r i v i n g   means   in  a c c o r d a n c e   w i t h   t h e   p r i n t i n g   c o l o r   to  b e  

o b t a i n e d ,   so  as  to  v a r y   t he   p o s i t i o n   a t   w h i c h   the   t h e r m a l  

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

i : -  
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i . e . ,   t he   l e n g t h   of  t i m e   t i l l   t he   s e p a r a t i o n   a f t e r   t h e  

h e a t i n g   . 

Each   of  t h e   d i f f e r e n t   e m b o d i m e n t s   w i l l   be  d e s c r i b e d   i n  

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

[ D i f f e r e n t   E m b o d i m e n t   1 ]  

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

an  a s s u m p t i o n   i s   made  h e r e   t h a t   t h e   r e c o r d i n g   i s   c o n d u c t e d  

in  two  p r i n t i n g   c o l o r s   s e l e c t i v e l y .  

F i g s .   91  to  96  i l l u s t r a t e s   a  p r a c t i c a l   e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n .   In  t h e s e   F i g u r e s ,   t he   same  r e f e r e n c e  

n u m e r a l s   a r e   u s e d   to   d e n o t e   t h e   same  p o r t i o n s   or  t h e  

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

of  s u c h   p o r t i o n s   i s   o m i t t e d .  

F i g .   91  shows   t h e   a p p e a r a n c e   of   a  r i b b o n   c a s s e t t e   4 6 6  

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

457  on  w h i c h   t h e   r i b b o n   c a s s e t t e   i s   d e t a c h a b l y   m o u n t e d .  

The  t h e r m a l   t r a n s f e r a b l e   member   469  i s   wound  on  a  p a i r   o f  

p u l l e y s   4 6 5 a ,   465b  in   t h e   r i b b o n   c a s s e t t e   466 ,   w i t h   i t s  

p o r t i o n   e x p o s e d   to  t h e   o u t s i d e   t h r o u g h   a  c u t - o u t   476  f o r m e d  

in  t h e   l e f t   u p p e r   end  of   t h e   r i b b o n   c a s s e t t e   466.   A 

r e f e r e n c e   n u m e r a l   477a   d e n o t e s   a  r e t a i n i n g   s t e p   a d a p t e d   f o r  

e n g a g e m e n t   w i t h   a  r e t a i n i n g   c a t c h   477b  wh ich   is   f o r m e d  

i n t e g r a l l y   w i t h   t h e   c a r r i a g e   457  so  as  to  r e t a i n   the   r i b b o n  

c a s s e t t e   466  on  t h e   c a r r i a g e   4 5 7 .  
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The  c a r r i a g e   457  has  a  s u p p o r t   s h a f t   478  a d a p t e d   to  f i t  

in  t he   p u l l e y   465a  m e n t i o n e d   b e f o r e   and  a  d r i v e   s h a f t   4 7 9  

a d a p t e d   to  f i t   in  t he   p u l l e y   465b  and  d r i v e n   by  a  d r i v i n g  

power   s o u r c e   ( n o t   shown)   p r o v i d e d   on  the   c a r r i a g e   457.   T h e  

a r r a n g e m e n t   i s   s u c h   t h a t ,   as  t he   d r i v e   s h a f t   479  r o t a t e s ,  

u n u s e d   p o r t i o n   of  the '   t h e r m a l   t r a n s f e r a b l e   member  469  i s   f e d  

to  a p p e a r   t h r o u g h   the   c u t - o u t   476  of  t he   r i b b o n   c a s s e t t e   466  

m o u n t e d   on  t h e   c a r r i a g e   457,   w h i l e   t he   u s e d   p o r t i o n   of  t h e  

t h e r m a l   t r a n s f e r a b l e   member  469  i s   t a k e n - u p   by  t h e   p u l l e y  

465b .   A  r e f e r e n c e   n u m e r a l   480  d e s i g n a t e s   a  s l i d e   b o r e   f o r  

r e c e i v i n g   a  s h a f t   458  a l o n g   w h i c h   t he   c a r r i a g e   457  s l i d e s   t o  

the   l e f t   and  r i g h t .  

The  t h e r m a l   head   467  i s   s w i n g a b l e   t o w a r d s   t he   p r i n t  

p a p e r   452.   A  g u i d e   member  481  w h i c h   a l s o   p l a y s   t he   r o l e   o f  

a  p r e s s i n g   member  474  can  sw ing   t o w a r d s   and  away  f rom  t h e  

p r i n t   p a p e r   452  in  t he   same  m a n n e r   as  the   t h e r m a l   head   4 6 7 .  

A  f l e x i b l e   b o a r d   468  p r o v i d e s   p a t h s   fo r   s i g n a l s   s u c h   as  t h e  

p r i n t i n g   s i g n a l s   to  be  s u p p l i e d   to   t he   t h e r m a l   head   467  a n d  

s i g n a l s   fo r   c o n t r o l l i n g   the   i n t e r n a l   d r i v i n g   s o u r c e   in  t h e  

c a r r i a g e   467 ,   as  w e l l   as  e l e c t r i c   d r i v i n g   p o w e r .  

The  m e c h a n i s m   fo r   o p e r a t i n g   the   t h e r m a l   head   467  a n d  

the   g u i d i n g   member  481  w i l l   be  d e s c r i b e d   h e r e i n u n d e r .  

F i g .   92  is   a  s e c t i o n a l   v iew  t a k e n   a l o n g   t he   l i n e   A-A  o f  

F i g .   91.  The  t h e r m a l   head   467  and  the   g u i d e   member  481  a r e  

r o t a t a b l e   on  a  s h a f t   482  bu t   t h e i r   p h a s e s   a r e   o f f s e t   f r o m  
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e a c h   o t h e r .   The  t h e r m a l   h e a d   467  and  t h e   g u i d e   member  4 8 1  

a r e   r o t a t i o n a l l y   u r g e d   away  f rom  t he   p r i n t   p a p e r   452  by  a  

s p r i n g   ( n o t   s h o w n )   s u c h   as  a  t o r s i o n   c o i l e d   s p r i n g .  

The  t h e r m a l   h e a d   467  and  t he   g u i d e   member  481  a r e  

a d a p t e d   to  be  f o r c i b l y   r o t a t e d   t o w a r d s   t h e   p r i n t   p a p e r   4 5 2  

by  t h e   a c t i o n   of  cams  484  and  485,   r e s p e c t i v e l y .   T h e s e  

a r m s   484  and  485  a r e   f i x e d   to  a  s h a f t   4 8 3 .  

A  g e a r   486  f i x e d   to  t h e   end  of  t h e   s h a f t   483  m e s h e s  

w i t h   a  d r i v e   g e a r   487  w h i c h   i s   f i x e d   to  t he   end  of  t h e  

o u t p u t   s h a f t   of  a  h e a d   p u l s e   m o t o r   488 .   As  t he   p u l s e   m o t o r  

488  i s   e x c i t e d ,   t h e   s h a f t   483  i s   r o t a t e d   so  t h a t   t h e   t h e r m a l  

h e a d   467  and  t h e   g u i d e   member   481  a r e   o p e r a t e d   by  t h e  

r e s p e c t i v e   cams  484  and  485  in   a c c o r d a n c e   w i t h   a  l a t e r -  

m e n t i o n e d   s e q u e n c e .  

The  o p e r a t i o n   of  t h e   cams  484  and  485  w i l l   be  d e s c r i b e d  

in   d e t a i l   w i t h   s p e c i f i c   r e f e r e n c e   to  F i g s .   93  to  9 5 .  

F i g .   93  i l l u s t r a t e s   t h e   t h e r m a l   h e a d   467  and  t h e   g u i d e  

member   481  in  t h e   i n i t i a l   s t a t e .   In  t h i s   s t a t e ,   t h e   t h e r m a l  

h e a d   467  and  t h e   g u i d e   member   481  a r e   k e p t   away  f rom  t h e  

p l a t e n   454  by  t h e   f o r c e   of   t h e   s p r i n g   ( n o t   shown)   so  as  t o  

f r e e   t h e   t h e r m a l   t r a n s f e r a b l e   member  469  and  t he   p r i n t   p a p e r  

4 5 2 .   In  t h i s   s t a t e ,   t h e r e f o r e ,   r e t u r n i n g   of  t h e   c a r r i a g e  

457  and  t h e   r o t a t i o n   of  t h e   p l a t e n   454  can   be  c o n d u c t e d  

w i t h o u t   b e i n g   h i n d e r e d   by  t h e   t h e r m a l   h e a d   and  the   g u i d e  

member   . 
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t i g .   snows  the   s t a t e   m  w h i c h   the   s h a f t   483  has   b e e n  

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

a r r o w ,   i . e . ,   in  t he   c l o c k w i s e   d i r e c t i o n .   As  a  r e s u l t ,   t h e  

t h e r m a l   head   467  c o n t a c t s   t he   l a r g e - d i a m e t e r   p o r t i o n   of  t h e  

cam  484  so  as  to  be  p u s h e d   by  t he   cam  484,   so  t h a t   i t   i s  

swung  a b o u t   t h e   s h a f t   482  i n t o   a  s u b s t a n t i a l l y   u p r i g h t  

p o s i t i o n   w h e r e   i t   p r e s s e s   t he   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

469  and  the   p r i n t   p a p e r   452  o n t o   t h e   p l a t e n   4 5 4 .  

M e a n w h i l e ,   t he   cam  485  r o t a t e s   t h r o u g h   the   same  a n g l e  

but  t he   l a r g e - d i a m e t e r   p o r t i o n   of  t h i s   cam  is   s t i l l   ou t   o f  

c o n t a c t   w i t h   t he   g u i d e   member   b e c a u s e   of  t he   p h a s e  

d i f f e r e n c e   b e t w e e n   two  c a m s .   In  c o n s e q u e n c e ,   t he   g u i d e  

nember   485  is  k e p t   in  t h e   i n c l i n e d   p o s i t i o n   away  f rom  t h e  

t h e r m a l   t r a n s f e r a b l e   member   4 6 9 .  

F i g .   95  shows  t h e   s t a t e   in  w h i c h   t h e   s h a f t   483  has   b e e n  

f u r t h e r   r o t a t e d   f rom  t he   p o s i t i o n   shown  in  F i g .   94.  In  t h i s  

3 t a t e ,   the   t h e r m a l   head   467  i s   s t i l l   in  t he   u p r i g h t   p o s i t i o n  

Decause   i t   is   p r e s s e d   by  t he   l a r g e - d i a m e t e r   p o r t i o n   of  t h e  

cam  484  d e s p i t e   t he   f u r t h e r   r o t a t i o n   of  t he   cam  4 8 4 .  

M e a n w h i l e ,   the   g u i d e   member  481  is   c o n t a c t e d   and  p r e s s e d   b y  

:he  l a r g e - d i a m e t e r   p o r t i o n   of  t he   cam  485  so  as  to  be  u r g e d  

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

: h e r m a l   t r a n s f e r a b l e   member  469  and  t he   p r i n t   p a p e r   452  o n t o  

:he  p l a t e n   4 5 4 .  
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The  r e l e a s e   of  t h e   t h e r m a l   t r a n s f e r a b l e   member   469  a n d  

t h e   p r i n t   p a p e r   452  f rom  the   p r e s s i n g   f o r c e s   e x e r t e d   by  t h e  

t h e r m a l   h e a d   467  and  t h e   g u i d e   member   481  i s   a c h i e v e d   b y  

r e v e r s i n g   t h e   p u l s e   m o t o r   488  a n d ,   h e n c e ,   t h e   s h a f t   4 8 3  

u n t i l   t h e   cams  484  and  485  t a k e   t he   r o t a t i o n a l   p o s i t i o n s   a s  

shown  in   F i g .   93  w h e r e   t h e   t h e r m a l   h e a d   467  and   t he   g u i d e  

member   481  a r e   h e l d   in   t h e   i n c l i n e d   p o s i t i o n s   by  t he   f o r c e  

of   t he   s p r i n g   ( n o t   s h o w n ) .  

The  a b o v e - d e s c r i b e d   o p e r a t i o n   of  t h e   cams  w i l l   be  m o r e  

c l e a r l y   u n d e r s t o o d   when  a  r e f e r e n c e   i s   made  to   a  c h a r t   s h o w n  

in   F i g .   96.   The  a n g l e   of  r o t a t i o n   of  t h e   s h a f t   483  v a r i e s  

as  t h e   p u l s e   m o t o r   488  i s   e x c i t e d .   The  e f f e c t i v e   d i a m e t e r  

of   t h e   cam  484  s t a r t s   to   c h a n g e   t h e r e b y   to   commence   s w i n g i n g  

of   t h e   t h e r m a l   h e a d   467  when  t h e   s h a f t   483  has   been   r o t a t e d  

t h r o u g h   90°  f r o m   t h e   i n i t i a l   p o s i t i o n .   The  p u l s e   m o t o r   4 8 8  

i s   h e l d   (Hi )   when  t h e   s h a f t   483  has   b e e n   r o t a t e d   t h r o u g h  

135o  so  t h a t   t h e   t h e r m a l   t r a n s f e r a b l e   member   469  and  t h e  

p r i n t   p a p e r   452  a r e   c o m p l e t e l y   p r e s s e d   o n t o   t h e   p l a t e n   4 5 4 .  

When  t h e   s h a f t   483  has   b e e n   r o t a t e d   t h r o u g h   180°  f r o m  

t h e   i n i t i a l   p o s i t i o n   as  a  r e s u l t   of  c o n t i n u o u s   e x c i t a t i o n   o f  

t h e   p u l s e   m o t o r   488 ,   t h e   cam  485  s t a r t s   to   p u s h   a t   i t s  

l a r g e - d i a m e t e r   p o r t i o n   t h e   g u i d e   member   481  so  t h a t   t h e  

g u i d e   member   481  s t a r t s   to   s w i n g   a b o u t   t h e   s h a f t   482.   When 

t h e   s h a f t   483  has   b e e n   r o t a t e d   t h r o u g h   225°  f r o m   t he   i n i t i a l  

p o s i t i o n ,   t h e   p u l s e   m o t o r   488  i s   h e l d   (Hi)   so  t h a t   t h e  
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t h e r m a l   t r a n s f e r a b l e   member   469  and  the   p r i n t   p a p e r   452  a r e  

c o m p l e t e l y   p r e s s e d   o n t o   t he   p l a t e n   454  by  t he   g u i d e   m e m b e r  

481.   M e a n w h i l e ,   t he   t h e r m a l   head   467  is   k e p t   s t i l l   b e c a u s e  

i t   is   p r e s s e d   by  t h e   l a r g e - d i a m e t e r   p o r t i o n   of  t he   cam  4 8 4 .  

By  c h a n g i n g   t he   e x c i t a t i o n   p h a s e ,   i . e . ,   t he   number   o f  

s t e p s ,   of  t he   p u l s e   m o t o r   488  in  t he   d e s c r i b e d   m a n n e r ,   i t   i s  

p o s s i b l e   to  s e l e c t i v e l y   s w i n g   t he   t h e r m a l   head   467  s o l e l y   o r  

b o t h   the   t h e r m a l   h e a d   467  and  t he   g u i d e   member  4 8 1 .  

When  i t   is   d e s i r e d   to  t r a n s f e r   o n l y   t he   s e c o n d   i n k  

l a y e r   of  t he   t h e r m a l   t r a n s f e r a b l e   member  467  ( t w o - c o l o r e d  

ink  r i b b o n )   o n t o   t h e   p r i n t   p a p e r   452,   a  command  is   g i v e n   t o  

e x c i t e   t he   p u l s e   m o t o r   488  so  as  to  c a u s e   t he   s h a f t   483  t o  

r o t a t e   t h r o u g h   125°  f rom  t h e   i n i t i a l   p o s i t i o n .   I n  

c o n s e q u e n c e ,   t h e   t h e r m a l   h e a d   467  a l o n e   i s   r o t a t e d   so  as  t o  

p r e s s   t he   t h e r m a l   t r a n s f e r a b l e   member  469  o n t o   t he   p l a t e n  

454  t h r o u g h   t he   p r i n t   p a p e r   454 .   In  t h i s   c a s e ,   t h e r e f o r e ,  

t he   t h e r m a l   t r a n s f e r a b l e   member   is  a l l o w e d   to  l e a v e   t h e  

p r i n t   p a p e r   452  i m m e d i a t e l y   a f t e r   t h e   a p p l i c a t i o n   of  h e a t   t o  

the   t h e r m a l   t r a n s f e r a b l e   member   469  f rom  t h e   h e a t e r   p o r t i o n  

4 6 7 a ,   so  t h a t   t he   s e c o n d   ink  l a y e r   s o l e l y   i s   t r a n s f e r r e d   t o  

t he   p r i n t   p a p e r   452  t h u s   r e c o r d i n g   an  image   in  t h e   c o l o r  

t o n e   p e c u l i a r   to  t h e   s e c o n d   ink   l a y e r .  

C o n v e r s e l y ,   when  i t   is   d e s i r e d   to  t r a n s f e r   b o t h   t h e  

f i r s t   ink  l a y e r   and  t he   s e c o n d   ink  l a y e r   s i m u l t a n e o u s l y ,   a  

command  is  g i v e n   to  e x c i t e   t he   p u l s e   m o t o r   488  so  as  t o  
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c a u s e   t he   s h a f t   483  to  r o t a t e   t h r o u g h   225° ,   t h e r e b y   s w i n g i n g  

b o t h   t h e   t h e r m a l   head   467  and  t h e   g u i d e   member  4 8 1  

s i m u l t a n e o u s l y .   In  t h i s   c a s e ,   s i n c e   t h e   g u i d e   member  4 8 1  

p r e s s e s   t h e   t h e r m a l   t r a n s f e r a b l e   member   469  i n t o   c o n t a c t  

w i t h   t h e   p r i n t   p a p e r   452 ,   t h e   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

469"  i s   a l l o w e d   to  be  s e p a r a t e d   f r o m   t h e   p r i n t   p a p e r   452  o n l y  

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

p r i n t   p a p e r   452  a f t e r   a p p l i c a t i o n   of  h e a t   by  the   h e a t e r  

p o r t i o n   467a  of  t h e   t h e r m a l   h e a d   467 .   In  c o n s e q u e n c e ,   b o t h  

t he   f i r s t   and  s e c o n d   ink   l a y e r s   a r e   t r a n s f e r r e d   to  t h e   p r i n t  

p a p e r   452  so  t h a t   t h e   r e c o r d e d   d a t a   e x h i b i t s   a  c o l o r   t o n e  

p e c u l i a r   to  t h e   f i r s t   i nk   l a y e r .  

In  t h i s   e m b o d i m e n t ,   t h e r e f o r e ,   i t   i s   p o s s i b l e   t o  

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

member  481  e v e n   d u r i n g   p r i n t i n g   of   one  l i n e   so  t h a t   t h e  

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

l i n e   . 

I t   i s   to   be  n o t e d   t h a t   t h i s   e f f e c t   can  be  a c h i e v e d   w i t h  

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

s w i n g i n g   of  t h e   g u i d e   member  481  i s   c a u s e d   by  the   p o w e r  

d e r i v e d   f rom  a  m e c h a n i s m   w h i c h   i s   i n t e n d e d   f o r   d r i v i n g   t h e  

t h e r m a l   h e a d   up  and  d o w n .  

A l t h o u g h   a  r i b b o n - t y p e   t h e r m a l   t r a n s f e r a b l e   member  i s  

u s e d   in  t h e   d e s c r i b e d   e m b o d i m e n t ,   t h i s   i s   no t   e x c l u s i v e   a n d  

a  w ide   s h e e t - l i k e   t h e r m a l   t r a n s f e r a b l e   member  s t o r e d   in  t h e  
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:orm  of  a  r o l l   may  be  u s e d   e q u a l l y   w e l l .   In  s u c h   a  c a s e ,   a  

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

c a s s e t t e   . 

I t   i s   a l s o   to  be  u n d e r s t o o d   t h a t   t he   t r a n s f e r a b l e  

n a t e r i a l ,   w h i c h   i s   i n k s   of  d i f f e r e n t   c o l o r s   in  t h e   d e s c r i b e d  

e m b o d i m e n t ,   may  be  s u b s t i t u t e d   by  s u i t a b l e   c h e m i c a l  

s u b s t a n c e s   s u c h   as  h e a t - s u b l i m a t a b l e   s u b s t a n c e s .  

F u r t h e r m o r e ,   t h e   d e s c r i b e d   e m b o d i m e n t   may  be  a p p l i e d   t o  

an  a p p a r a t u s   of  t h e   t y p e   in  w h i c h   p l a t e n   i s   moved  w i t h  

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

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

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

As  w i l l   be  u n d e r s t o o d   f rom  t he   f o r e g o i n g   d e s c r i p t i o n ,  

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

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

t r a n s f e r a b l e   member   by  a  t h e r m a l   h e a d ,   w h e r e i n   b o t h   t h e  

t h e r m a l   head   and  t h e   g u i d e   member  a r e   swung  by  a  common  

power   s o u r c e   t h r o u g h   r e s p e c t i v e   cams  c a r r i e d   by  a  common  

s h a f t   a t   a  p r e d e t e r m i n e d   p h a s e   d i f f e r e n c e .   I t   i s   t h e r e f o r e  

p o s s i b l e   to  s e l e c t i v e l y   a t t a i n   e i t h e r   a  mode  in  w h i c h   t h e  

t h e r m a l   head   a l o n e   i s   p r e s s e d   o n t o   t h e   p l a t e n   or  a  mode  i n  

w h i c h   b o t h   t he   t h e r m a l   head   and  t h e   g u i d e   member  a r e   p r e s s e d  

o n t o   t he   p l a t e n ,   by  c h a n g i n g   t he   r o t a t i o n a l   or  a n g u l a r  

p o s i t i o n   of  t he   common  s h a f t   d r i v e n   by  t he   power   s o u r c e ,  
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w h e r e b y   r e c o r d i n g   in  two  c o l o r s   can   be  r e a l i z e d   by  a  s i m p l e  

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

[ D i f f e r e n t   E m b o d i m e n t   2 ]  

F i g s .   97  to  101  show  t he   s e c o n d   d i f f e r e n t   e m b o d i m e n t .  

In  t h e s e   F i g u r e s ,   t he   same  r e f e r e n c e   n u m e r a l s   a r e   u s e d   t o  

d e n o t e   t h e   same  p a r t s   or  m e m b e r s   as   t h o s e   u s e d   in  t h e   f i r s t  

d i f f e r e n t   e m b o d i m e n t   d e s c r i b e d   b e f o r e ,   and  d e s c r i p t i o n   o f  

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

T h i s   e m b o d i m e n t   m a k e s   use   of  a  s o l e n o i d   and  a  l i n k  

m e c h a n i s m .   In  t h e s e   F i g u r e s ,   a  r e f e r e n c e   n u m e r a l   4 9 0  

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

p o w e r .   The  m o t o r   490  has   an  o u t p u t   s h a f t   491  w h i c h   in  t u r n  

c a r r i e s   a t   i t s   end  a  cam  4 9 2 .  

The  cam  492  has   l a r g e - d i a m e t e r   and   s m a l l - d i a m e t e r  

p o r t i o n s   492a   and  492b  w h i c h   e x t e n d   o v e r   p r e d e t e r m i n e d  

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

T h e r e f o r e ,   as  t he   cam  492  i s   r o t a t e d   by  t h e   o p e r a t i o n  

of  t h e   m o t o r   490  to  b r i n g   t h e   l a r g e - d i a m e t e r   p o r t i o n   4 9 2 a  

i n t o   c o n t a c t   w i t h   t he   a d j a c e n t   s u r f a c e   of  t h e   t h e r m a l   h e a d  

467 ,   t h e   t h e r m a l   head   467  i s   u r g e d   a g a i n s t   t h e   f o r c e   of  t h e  

t o r s i o n   c o i l e d   s p r i n g   493a   so  as  to   p r e s s   t h e   p r i n t   p a p e r  

452  t h r o u g h   t h e   t h e r m a l   t r a n s f e r a b l e   member   469 ,   t h u s  

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

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

w i t h   t h e   r e c o r d i n g   command  t h e r e b y   to   r e c o r d   t h e   d a t a .  

-  156  - 



0 2 5 5 8 4 1  

C o n v e r s e l y ,   when  the   s m a l l - d i a m e t e r   p o r t i o n   492b  of  t h e  

cam  492  c o n t a c t s   t h e   t h e r m a l   head   467,   t he   t h e r m a l   head   i s  

u r g e d   by  t h e   f o r c e   of  t he   t o r s i o n   c o i l e d   s p r i n g   493a  a w a y  

f r o m   t h e   t h e r m a l   t r a n s f e r a b l e   member  469 ,   t h u s   a t t a i n i n g  

n o n - r e c o r d i n g   s t a t e .  

The  t h e r m a l   head   467  i s   d i s p o s e d   so  as  to  f a c e   t h e   c am 

492  and  i s   s w i n g a b l y   c a r r i e d   by  t h e   c a r r i a g e   t h r o u g h   t h e  

s h a f t   493 .   The  a b o v e - m e n t i o n e d   t o r s i o n   c o i l e d   s p r i n g   4 9 3 a  

is   wound  on  t he   s h a f t   493  so  as  to  i m p a r t   a  t e n d e n c y   f o r   t h e  

t h e r m a l   head   467  to  s w i n g   away  f rom  t h e   p l a t e n   4 5 4 .  

A  r o t a t i o n a l   l e v e r   494,   w h i c h   i s   d i s p o s e d   in  a  s i d e - b y -  

s i d e   r e l a t i o n   to  t h e   t h e r m a l   h e a d   467,   is   r o t a t a b l y  

s u p p o r t e d   a t   i t s   i n t e r m e d i a t e   p o r t i o n   by  t h e   s h a f t   4 9 5 .  

A  t o r s i o n   c o i l e d   s p r i n g   496  is   wound  on  t h e   s h a f t   4 9 5  

so  as  to  r o t a t i o n a l l y   u r g e   t he   r o t a t i o n a l   l e v e r   4 9 4  

c o u n t e r c l o c k w i s e   as  v i e w e d   in  F i g .   9 9 .  

A  g u i d e   member  496  i s   p r o v i d e d   on  the   end  of  t h e  

r o t a t i o n a l   l e v e r   494  a d j a c e n t   to  t h e   t h e r m a l   h e a d   467  so  a s  

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

The  h e i g h t   of  t he   g u i d e   member  496  is   s u b s t a n t i a l l y   t h e  

same  as  t h a t   of  t he   t h e r m a l   head   4 6 7 .  

A  s o l e n o i d   497,   w h i c h   i s   m o u n t e d   in  a  s i d e - b y - s i d e  

r e l a t i o n   to  t he   m o t o r   490 ,   has   a  rod  498  to  t he   end  of  w h i c h  

is   p i v o t a l l y   c o n n e c t e d   the   r e a r   end  of  t he   r o t a t i o n a l   l e v e r  

4 9 4 .  

-  157  - 



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

; m b o d i m e n t   w i l l   be  e x p l a i n e d   h e r e i n u n d e r .  

In   t h e   c a s e   w h e r e   t h e   r e c o r d i n g   i s   to  be  c o n d u c t e d   i n  

;he  c o l o r   t o n e   of  the   s e c o n d   ink   l a y e r ,   the   a p p a r a t u s  

j p e r a t e s   w i t h   t h e   s o l e n o i d   497  k e p t   d e - e n e r g i z e d .  

In  t h i s   c a s e ,   t h e r e f o r e ,   t h e   r o t a t i o n a l   l e v e r   494  i s  

r o t a t e d   c l o c k w i s e   as  v i e w e d   in   F i g .   99  by  t h e   f o r c e   of  t h e  

: o r s i o n   c o i l e d   s p r i n g   496 ,   and   t he   rod   498  i s   h e l d   in  t h e  

e x t e n d e d   p o s i t i o n ,   w h i l e   t h e   g u i d e   member   496  i s   p o s i t i o n e d  

Ln  t h e   v i c i n i t y   of  t h e   t h e r m a l   head   4 6 7 .  

T h i s   s t a t e   of  t h e   a p p a r a t u s   i s   shown  in  F i g .   1 0 0 .  

In  t h i s   s t a t e ,   t h e   t h e r m a l   t r a n s f e r a b l e   member  469  i  

f o r c i b l y   s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   452  i m m e d i a t e l y  

a f t e r   t h e   h e a t i n g ,   b e c a u s e   t h e   g u i d e   member  496  in  t h i s   c a s e  

is   p o s i t i o n e d   in  t he   v i c i n i t y   of  t h e   t h e r m a l   head   4 6 7 .  

In  c o n s e q u e n c e ,   t h e   m e l t   of  t h e   s e c o n d   ink  l a y e r   a l o n e  

is   t r a n s f e r r e d   to   t h e   p r i n t   p a p e r   4 5 2 ,   t h u s   a t t a i n i n g  

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

l a y e r   . 

C o n v e r s e l y ,   when  i t   i s   d e s i r e d   to   e f f e c t   t he   r e c o r d i n g  

in   t h e   c o l o r   t o n e   of  t h e   f i r s t   ink   l a y e r ,   t he   a p p a r a t u s  

o p e r a t e s   w i t h   t h e   s o l e n o i d   497  e n e r g i z e d .  

In  c o n s e q u e n c e ,   t h e   rod   498  i s   r e t r a c t e d   so  t h a t   t h e  

l e v e r   494  i s   r o t a t e d   c o u n t e r c l o c k w i s e   as  shown  in  F i g .   1 0 1 ,  

so  t h a t   t h e   g u i d e   member  496  i s   moved  away  f rom  the   t h e r m a l  
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h e a d   4b7  to  p r o v i d e   t h e   d i s t a n c e   (  w h i c h   i s   n e c e s s a r y   f o r  

t he   t h e r m a l   t r a n s f e r a b l e   member  to  be  c o o l e d .  

When  t he   t h e r m a l   h e a d   467  is   a c t i v a t e d   in  t h i s   s t a t e ,  

t he   f i r s t   and  the   s e c o n d   ink   l a y e r s   a r e   no t   s e p a r a t e d   f r o m  

e a c h   o t h e r   bu t   t he   m e l t s   of  t he   f i r s t   and  t h e   s e c o n d   i n k  

l a y e r s   a r e   t o g e t h e r   t r a n s f e r r e d   to  t he   p r i n t   p a p e r   452 ,   t h u s  

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

ink  l a y e r .  

[ D i f f e r e n t   E m b o d i m e n t   3 ]  

F i g s .   102  to  112  show  t h e   t h i r d   d i f f e r e n t   e m b o d i m e n t ,  

in  w h i c h   the   g u i d e   member   i s   d r i v e n   by  t h e   power   d e r i v e d  

f rom  t h e   power   s o u r c e   f o r   a c t i v a t i n g   t h e   h e a d   u p / d o w n  

d r i v i n g   m e c h a n i s m .  

R e f e r r i n g   to  t h e s e   F i g u r e s ,   a  m o t o r   d e n o t e d   by  500  h a s  

an  o u t p u t   s h a f t   to  w h i c h   i s   f i x e d   a  d r i v e   g e a r   501.   T h e  

d r i v e   g e a r   501  m e s h e s   w i t h   a  g e a r   503  f i x e d   to  one  end  of  a  

s h a f t   502  w h i c h   i s   r o t a t a b l y   and  h o r i z o n t a l l y   m o u n t e d   on  t h e  

c a r r i a g e .  

A  cam  504  is  f i x e d   to   t h e   mid  p o r t i o n   of  t he   s h a f t   5 0 2 .  

rhe  cam  504  has   a  l a r g e - d i a m e t e r   p o r t i o n   504a  and  a  s m a l l -  

d i a m e t e r   p o r t i o n   5 0 4 b .  

The  t h e r m a l   head   467  i s   d i s p o s e d   to  o p p o s e   t he   cam  5 0 4  

and  i s   s w i n g a b l y   m o u n t e d   on  t he   c a r r i a g e   457  t h r o u g h   a  s h a f t  

505  p r o v i d e d   on  the   l o w e r   end  t h e r e o f .  
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A  t o r s i o n   c o i i e a   s p r i n g   (noc   buuwii ;   j-o  s c ^ u i - c u   lu  u i e  

h a f t   505  so  as  to  u r g e   t h e   t h e r m a l   h e a d   467  away  f rom  t h e  

l a t e n   4 5 4 .  

In  o p e r a t i o n ,   t he   cam  504  i s   r o t a t e d   in  a c c o r d a n c e   w i t h  

he  o p e r a t i o n   of  t he   m o t o r   500  so  t h a t   t h e   l a r g e - d i a m e t e r  

f o r t i o n   504a  of  t he   cam  504  i s   b r o u g h t   i n t o   c o n t a c t   w i t h   t h e  

. d j a c e n t   s u r f a c e   of  t he   t h e r m a l   h e a d   4 6 7 ,   t h e r e b y   u r g i n g   t h e  

; h e r m a l   h e a d   467  i n t o   c o n t a c t   w i t h   t h e   t h e r m a l   t r a n s f e r a b l e  

l ember   4 6 9 .  

The  s h a f t   502  a l s o   c a r r i e s   a  b e v e l   g e a r   506  f i x e d   t o  

;he  o t h e r   end  t h e r e o f .   The  b e v e l   g e a r   506  l a c k s   t he   t e e t h  

j ve r   a  p r e d e t e r m i n e d   a n g u l a r   r a n g e   as  i n d i c a t e d   a t   5 0 6 a .  

A  s h a f t   507  o r t h o g o n a l   to   t h e   s h a f t   502  is   f i x e d   to  t h e  

c a r r i a g e   457.   A  g e a r   r o t a t a b l y   c a r r i e d   by  the   u p p e r   end  o f  

;he  s h a f t   507  has   a  b e v e l   g e a r   508  w h i c h   m e s h e s   w i t h   t h e  

a f o r e m e n t i o n e d   b e v e l   g e a r   5 0 9 .  

A  s h a f t   510  i s   r o t a t a b l y   m o u n t e d   on  a  p o r t i o n   of  t h e  

c a r r i a g e   457  c l o s e r   to  t h e   p l a t e n   t h a n   t h e   s h a f t   5 0 7 .  

A  p i n i o n   g e a r   511  m e s h i n g   w i t h   t h e   g e a r   509  i s   f i x e d   t o  

an  i n t e r m e d i a t e   p o r t i o n   of  t h e   s h a f t   510 .   An  arm  512  i s  

f i x e d   a t   i t s   one  end  to  t h e   u p p e r   end  of   t he   s h a f t   5 1 0 .  

A  g u i d e   member  513  i s   f i x e d   to   t h e   u p p e r   f a c e   of  t h e  

o t h e r   end  of  t he   s h a f t   512  in   u p r i g h t   p o s t u r e .  

The  h e i g h t   of  t he   g u i d e   member   513  i s   s u b s t a n t i a l l y   t h e  

same  as  t he   h e i g h t   of  t h e   t h e r m a l   h e a d   4 6 7 .  
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The  g u i d e   member  513  is   s l i d a b l y   r e c e i v e d   in  an  a r c u a t e  

g u i d e   g r o o v e   513a  wh ich   i s   f o r m e d   in  t he   p o r t i o n   of  t h e  

c a r r i a g e   457  n e a r   t he   t h e r m a l   head   467,   as  shown  in  F i g .  

1 0 2 .  

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

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

When  t he   a p p a r a t u s   is   in  t he   n o n - r e c o r d i n g   s t a t e ,   t h e  

l a r g e   d i a m e t e r   p o r t i o n   504a  of  t he   cam  504  i s   s p a c e d   f r o m  

t h e   t h e r m a l   head   467  so  t h a t   t he   n o n - t o o t h e d   p o r t i o n   5 0 6 a  

d e v o i d   of  t he   t e e t h   f a c e s   t he   b e v e l   g e a r   5 0 8 .  

T h e r e f o r e ,   the   t h e r m a l   h e a d   467  i s   mos t   s p a c e d   f rom  t h e  

p l a t e n   454  and  the   g u i d e   member   513  i s   r e t r a c t e d   i n t o   t h e  

r i b b o n   c a s s e t t e   466  as  shown  in  F i g .   1 1 1 .  

In  t h e   c a s e   whe re   t he   r e c o r d i n g   i s   to  be  c o n d u c t e d   i n  

t h e   c o l o r   t o n e   of  t he   s e c o n d   ink  l a y e r ,   t he   cam  504  i s  

r o t a t e d   by  t he   m o t o r   500  f rom  t he   s t a t e   shown  in  F i g s .   1 0 3  

and  1 0 4 .  

When  t he   cam  504  has  been   r o t a t e d   t h r o u g h   90° ,   t h e  

l a r g e - d i a m e t e r   p o r t i o n   504a  s t a r t s   to  c o n t a c t   w i t h   t h e  

t h e r m a l   head   467  so  t h a t   t he   t h e r m a l   h e a d   467  c o m m e n c e s   i t s  

m o v e m e n t   t o w a r d s   t he   p l a t e n   454  as  shown  in  F i g .   1 1 0 .  

T h e n ,   when  the   cam  504  has   been   r o t a t e d   t h r o u g h   180°  t o  

t he   p o s i t i o n   i n d i c a t e d   by  A  in  F i g .   110 ,   t he   m o t o r   500  i s  

s t o p p e d .   In  t h i s   s t a t e ,   as  shown  in  F i g s .   105 ,   106  and  1 1 ,  

-  161  - 



D 2 5 5 8 4 1  

the   t h e r m a l   h e a d   467  i s   p r e s s e d   o n t o   the   p r i n t   p a p e r   4 5 2  

t h r o u g h   t h e   t h e r m a l   t r a n s f e r a b l e   member  4 6 9 .  

The  t h e r m a l   h e a d   467  i s   t h e n   s u p p l i e d   w i t h   e l e c t r i c  

power   in   a c c o r d a n c e   w i t h   t h e   r e c o r d i n g   command.   In  t h i s  

c a s e ,   t h e   t h e r m a l   t r a n s f e r a b l e   member   is   a l l o w e d   to  b e  

s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   i m m e d i a t e l y   a f t e r   t h e  

h e a t i n g ,   i . e . ,   as  s o o n   as  i t   l e a v e s   t he   edge   of  the   t h e r m a l  

head   4 6 7 ,   and  t h e   t h u s   s e p a r a t e d   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

469  i s   r e t r a c t e d   i n t o   t h e   r i b b o n   c a s s e t t e   466  a l o n g   t h e  

g u i d e   member   5 1 3 .  

In  c o n s e q u e n c e ,   t h e   m e l t   of  t h e   s e c o n d   ink  l a y e r   a l o n e  

i s   l e f t   on  t h e   p r i n t   p a p e r   452 ,   t h u s   e f f e c t i n g   r e c o r d i n g   i n  

t he   c o l o r   t o n e   of  t h e   s e c o n d   i nk   l a y e r .  

On  t h e   o t h e r   h a n d ,   when  i t   i s   d e s i r e d   to  e f f e c t   t h e  

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

504  i s   f u r t h e r   r o t a t e d   f r o m   t h e   p o s i t i o n   m e n t i o n e d   a b o v e ,   s o  

t h a t   t h e   t h e r m a l   h e a d   467  i s   c o n t i n u o u s l y   u r g e d   by  t h e  

l a r g e - d i a m e t e r   p o r t i o n   5 0 4 a .   m e a n w h i l e ,   t h e   b e v e l   g e a r   5 0 6  

a l s o   r o t a t e s   so  t h a t   t h e   t e e t h   of  t h i s   b e v e l   g e a r   s t a r t   t o  

e n g a g e   w i t h   t he   b e v e l   g e a r   508 ,   w i t h   t he   r e s u l t   t h a t   t he   a r m  

512  i s   r o t a t e d   t h r o u g h   t h e   a c t i o n   of  t he   p i n i o n   g e a r   5 1 1  

c l o c k w i s e   as  shown  in  F i g .   112 ,   w h e r e b y   t h e   arm  512  b e c o m e s  

to  e x t e n d   in  t h e   same  d i r e c t i o n   as  t he   t h e r m a l   head   4 6 7 ,  

t h u s   p o s i t i o n i n g   t h e   g u i d e   member   513  a t   a  l o c a t i o n   w h i c h   i s  
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s p a c e d   f rom  t he   t h e r m a l   h e a d   467  by  a  d i s t a n c e   t  n e c e s s a r y  

fo r   t he   t h e r m a l   t r a n s f e r a b l e   member  to  be  c o o l e d .  

T h i s   s t a t e   is  o b t a i n e d   when  t he   cam  has   been   r o t a t e d  

t h r o u g h   370<>  as  i n d i c a t e d   by  B  in  P i g .   n o .   The  r o t a t i o n   o f  

t he   m o t o r   is   s t o p p e d   in  t h i s   s t a t e   and  t h e   t h e r m a l   h e a d   4 6 7  

is   s u p p l i e d   w i t h   t h e   e l e c t r i c   p o w e r ,   so  t h a t   t he   t h e r m a l  

t r a n s f e r   member  469  i s   s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   o n l y  

a f t e r   r u n n i n g   the   a b o v e - m e n t i o n e d   d i s t a n c e   €,  so  t h a t   t h e  

m e l t s   of  the   f i r s t   and  t h e   s e c o n d   ink  l a y e r s   a r e   t o g e t h e r  

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

in  t he   c o l o r   t o n e   p o s s e s s e d   by  t he   f i r s t   ink   l a y e r .  

[ D i f f e r e n t   E m b o d i m e n t   4 ]  

F i g s .   113  to  122  show  a  f o u r t h   d i f f e r e n t   e m b o d i m e n t   o f  

t he   i n v e n t i o n .   T h i s   e m b o d i m e n t   a l s o   makes   use   of  t h e  

m e c h a n i s m   f o r   d r i v i n g   t h e   t h e r m a l   head   up  and  d o w n .  

R e f e r r i n g   to  t h e s e   F i g u r e s ,   a  m o t o r   515  has   an  o u t p u t  

s h a f t   to  w h i c h   i s   f i x e d   a  d r i v e   g e a r   516  m e s h i n g   w i t h   a  

p i n i o n   g e a r   519  i n t e g r a l   w i t h   a  cam  518*  w h i c h   i s   r o t a t a b l y  

c a r r i e d   by  t he   p l a t e n   517  t h r o u g h   t he   s h a f t   5 1 7 .  

The  cam  518  has   a  l a r g e   d i a m e t e r   p o r t i o n   518a  and  a  

s m a l l - d i a m e t e r   p o r t i o n   5 1 8 b .  

The  t h e r m a l   head   467  i s   d i s p o s e d   s u c h   as  to  o p p o s e   t h e  

cam  5 1 8 .  

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

end  by  the   s h a f t   520 .   A  t o r s i o n   c o i l e d   s p r i n g   521  is   w o u n d  
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on  t h e   s h a f t   520  so  as  to   i m p a r t   a  t e n d e n c y   f o r   t he   t h e r m a l  

l e a d   467  to  s w i n g   c l o c k w i s e   as  v i e w e d   in  F i g .   1 1 4 .  

On  t h e   o t h e r   h a n d ,   a  d i s k - s h a p e d   i n t e r m e d i a t e   p l a t e   5 2 2  

is  r o t a t a b l y   c a r r i e d   by  t h e   s h a f t   5 1 7 .  

The  i n t e r m e d i a t e   p l a t e   522  i s   s u p p o r t e d   f o r   r o t a t i o n  

i n d e p e n d e n t l y   of  t h e   cam  517.   An  a r c u a t e   g u i d e   g r o o v e   5 2 3  

is   f o r m e d   in  t h e   s i d e   s u r f a c e   of  t h e   i n t e r m e d i a t e   p l a t e   5 2 2  

a d j a c e n t   to   t h e   cam  518 .   The  g u i d e   g r o o v e   523  s l i d a b l y  

r e c e i v e s   a  p i n   524  w h i c h   p r o j e c t s   f r o m   one  s i d e   of  t h e   c a m  

5 1 8 .  

A  t h r e a d e d   s h a f t   525  i s   p r o v i d e d   on  t h e   c e n t e r   of  t h e  

o u t e r   s u r f a c e   of  t h e   i n t e r m e d i a t e   p l a t e   522 .   A  n u t   p o r t i o n  

on  t h e   b a s e   of  t h e   arm  526  i s   s c r e w e d   to  t h i s   t h r e a d e d   s h a f t  

5 2 5 .  

The  arm  526  e x t e n d s   h o r i z o n t a l l y   t o w a r d s   t h e   p l a t e n .  

The  end  of  t h e   arm  526  i s   s l i d i n g l y   g u i d e d   by  t h e   g u i d e  

member   5 2 7 .  

A n o t h e r   g u i d e   member   528  is   p r o v i d e d   on  t h e   u p p e r  

s u r f a c e   of  t h e   end  e x t r e m i t y   of  t h e   arm  5 2 6 .  

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

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

When  t h e   a p p a r a t u s   i s   in  t he   n o n - r e c o r d i n g   s t a t e ,   t h e  

s m a l l - d i a m e t e r   p o r t i o n   518b  of  the   cam  518  c o n t a c t s   t h e  

t h e r m a l   h e a d   467  w h i c h   i s   r o t a t i o n a l l y   u r g e d   c l o c k w i s e   a w a y  

f r o m   t h e   p l a t e n   by  t h e   f o r c e   p r o d u c e d   by  t h e   t o r s i o n   c o i l e d  
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s p r i n g   521.   In  t h i s   s t a t e ,   t he   p in   526  i s   p o s i t i o n e d   a t   t h e  

c o u n t e r c l o c k w i s e   end  of  t he   g u i d e   g r o o v e   523,   so  t h a t   t h e  

arm  526  i s   l o c a t e d   on  the   b a s e   end  of  t h e   t h r e a d e d   s h a f t  

525 .   In  t h i s   s t a t e ,   t h e r e f o r e ,   the   g u i d e   member   528  i s  

d i s p o s e d   in  the   v i c i n i t y   of  t he   t h e r m a l   h e a d   4 6 7 .  

When  i t   is   d e s i r e d   to  c o n d u c t   t he   r e c o r d i n g   in  t h e  

c o l o r   t o n e   of  t he   s e c o n d   ink  l a y e r ,   t he   m o t o r   515  i s  

o p e r a t e d   to  c a u s e   the   cam  518  to  r o t a t e   c l o c k w i s e   t h r o u g h  

90°  and  is   t h e n   s t o p p e d   a t   t h i s   p o s i t i o n   as  i n d i c a t e d   by  A 

in  F i g .   120.   In  c o n s e q u e n c e ,   the   t h e r m a l   h e a d   467  is   s w u n g  

t o w a r d s   t he   p l a t e n   so  as  to  p r e s s   the   p r i n t   p a p e r   2  t h r o u g h  

t h e   t h e r m a l   t r a n s f e r a b l e   member  4 6 9 .  

M e a n w h i l e ,   t he   p i n   524  is  made  to  s l i d e   a l o n g   t he   g u i d e  

g r o o v e   523  so  as  to  be  p o s i t i o n e d   in  t he   c l o c k w i s e   end  o f  

t h e   g u i d e   g r o o v e   523  as  shown  in  F i g .   116 .   T h i s ,   h o w e v e r ,  

d o e s   no t   c a u s e   the   i n t e r m e d i a t e   p l a t e   522  to  r o t a t e ,   so  t h a t  

t h e   t h r e a d e d   s h a f t   525  d o e s   no t   r o t a t e .   In  c o n s e q u e n c e ,   t h e  

g u i d e   member  528  is  p o s i t i o n e d   in  t he   v i c i n i t y   of  t h e  

t h e r m a l   head   4 6 7 .  

E l e c t r i c   power   is   s u p p l i e d   to  t he   t h e r m a l   head   i n  

a c c o r d a n c e   w i t h   the   r e c o r d i n g   command  so  as  to  h e a t   t h e  

t h e r m a l   t r a n s f e r a b l e   member  469.   In  t h i s   c a s e ,   t he   t h e r m a l  

t r a n s f e r a b l e   member  is  s e p a r a t e d   f rom  t h e   p r i n t   p a p e r   4 5 2  

s h o r t l y   a f t e r   the   h e a t i n g ,   as  soon   as  i t   l e a v e s   t he   g u i d e  

member  5 2 8 .  
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As  a  r e s u l t ,   t h e   m e l t   of  t h e   s e c o n d   ink  l a y e r   s o l e l y   i s  

: r a n s f e r r e d   to  t he   p r i n t   p a p e r   452,   so  t h a t   t h e   r e c o r d i n g   i s  

nade  in  t h e   c o l o r   t o n e   p e c u l i a r   to  t he   s e c o n d   ink   l a y e r .  

C o n v e r s e l y ,   when  i t   i s   d e s i r e d   to  e f f e c t   t h e   r e c o r d i n g  

In  t he   c o l o r   t o n e   of  t h e   f i r s t   ink   l a y e r ,   t h e   cam  518  i s  

E u r t h e r   r o t a t e d   t h r o u g h   a d d i t i o n a l   90°  by  t h e   o p e r a t i o n   o f  

bhe  m o t o r   515.   S i n c e   t h e   p i n   524  has  b e e n   h e l d   in   c o n t a c t  

w i t h   t h e   c l o c k w i s e   end  w a l l   of  t h e   g u i d e   g r o o v e   5 2 3 ,   t h e  

f u r t h e r   r o t a t i o n   of  t h e   cam  518  c a u s e s   t h e   i n t e r m e d i a t e  

p l a t e   522  to  f u r t h e r   r o t a t e .   In  c o n s e q u e n c e ,   t h e   t h r e a d e d  

s h a f t   525  a l s o   i s   r o t a t e d ,   w h e r e b y   the   arm  528  s c r e w e d   t o  

t h e   t h r e a d e d   s h a f t   525  i s   moved  away  f rom  t h e   i n t e r m e d i a t e  

p l a t e   5 2 2 .  

As  t h e   m o t o r   i s   s t o p p e d   a t   t he   a n g u l a r   p o s i t i o n  

i n d i c a t e d   by  B  in  F i g .   120  a f t e r   r o t a t i o n   t h r o u g h   1 8 0 ° ,   t h e  

g u i d e   member   528  a l s o   i s   s t o p p e d   a t   a  p o s i t i o n   w h i c h   i s  

s p a c e d   f rom  the   t h e r m a l   h e a d   467  by  t he   p r e d e t e r m i n e d  

d i s t a n c e   € .  

The  t h e r m a l   h e a d   467  i s   e n e r g i z e d   in  t h i s   s t a t e   so  a s  

to   h e a t   t h e   t h e r m a l   t r a n s f e r a b l e   member  469 .   The  t h e r m a l  

t r a n s f e r a b l e   member  469  i s   t h e n   s e p a r a t e d   f r o m   t h e   p r i n t  

p a p e r   452  a f t e r   r u n n i n g   t h e   p r e d e t e r m i n e d   d i s t a n c e   i  f r o m  

t h e   t h e r m a l   head   467.   In  c o n s e q u e n c e ,   t h e   s e c o n d   l a y e r   a n d  

t h e   f i r s t   l a y e r   o v e r l y i n g   t h e   s e c o n d   l a y e r   a r e   t r a n s f e r r e d  
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to  t he   p r i n t   p a p e r   452,   t h u s   c o m p l e t i n g   r e c o r d i n g   in  t h e  

c o l o r   t o n e   of  t he   f i r s t   ink   l a y e r .  

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

t he   same  a d v a n t a g e s   as  t h o s e   o f f e r e d   by  t h e   f i r s t   to  t h i r d  

d i f f e r e n t   e m b o d i m e n t s   d e s c r i b e d   b e f o r e .  

T h u s ,   t h i s   e m b o d i m e n t   i n c o r p o r a t e s   means   fo r   m o v i n g   t h e  

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

p o s i t i o n   a d j a c e n t   to  t he   t h e r m a l   h e a d   and  t he   p o s i t i o n  

r e m o t e   f rom  the   t h e r m a l   h e a d ,   so  as  to  c a u s e   a  c h a n g e   in  t h e  

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

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

in  d i f f e r e n t   c o l o r s .  

A  f u r t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d  

h e r e i n u n d e r   w i t h   r e f e r e n c e   to   F i g s .   123  to  127 .   T h i s  

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

w i t h   t he   c a r r i a g e   and  h e a t i n g   m e a n s   f o r   p r e s e r v i n g   h e a t .  

The  h e a t - p r e s e r v i n g   h e a t i n g   m e a n s   i s   s e l e c t i v e l y   e n e r g i z e d  

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

to  c a u s e   a  s u b s t a n t i a l   c h a n g e   in  t h e   l e n g t h   of  t ime   t i l l   t h e  

s e p a r a t i o n   of  a  t h e r m a l   t r a n s f e r a b l e   member   h a v i n g   a  

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

m e d i u m .  

T h i s   a r r a n g e m e n t   a l l o w s   s e l e c t i v e   use   of  a  m u l t i p l i c i t y  

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

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

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

i s   u n c h a n g e d .  

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

a c t i v a t i n g   t h e   h e a t - p r e s e r v i n g   h e a t i n g   m e a n s ,   an  e f f e c t  

w h i c h   i s   e q u i v a l e n t   to  t h e   e f f e c t   p r o d u c e d   by  t h e   c h a n g e   i n  

t h e   p o s i t i o n   or  t i m i n g   of  s e p a r a t i o n   of  t h e   t h e r m a l  

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

t h e   t h e r m a l   t r a n s f e r a b l e   member   a f t e r   t h e   h e a t i n g   t i l l   t h e  

s e p a r a t i o n   i s   no t   c h a n g e d .  

The  d e t a i l   of  t h i s   e m b o d i m e n t   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  t h e   d r a w i n g s .  

In  t h i s   e m b o d i m e n t ,   t h e   m e a n s   f o r   v a r y i n g   t h e   t i m i n g   o f  

s e p a r a t i o n   of  t he   t h e r m a l   t r a n s f e r a b l e   member  f rom  t h e  

r e c o r d i n g   med ium  is   p r o v i d e d   in  a  c a s e   w h i c h   i s   d e t a c h a b l y  

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

t h e r m a l   t r a n s f e r a b l e   m e m b e r .   The  m e c h a n i s m   of  t h i s  

e m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h   r e f e r e n c e   t o  

F i g s .   123  to  1 2 5 .  

F i g s .   123  to  125  show  p r a c t i c a l   e x a m p l e   of  t h i s  

e m b o d i m e n t   w h i c h   e m p l o y s   a  p l a t e n   575  of  a  s p e c i f i c  

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

The  p l a t e n   575  is   p r o v i d e d   w i t h   a  h e a t - p r e s e r v i n g  

h e a t i n g   means   576  i n t e g r a t e d   w i t h   t h e   c a r r i a g e   557  t h r o u g h   a  

s u p p o r t i n g   member  ( n o t   shown)   and  o p p o s i n g   the   t h e r m a l   h e a d  
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« ^ u S S   d  p r i n t   p a p e r   d52  as  t he   r e c o r d i n g   m e d i u m  

i n t e r p o s e d   t h e r e b e t w e e n .  

As  w i l l   be  s e e n   f rom  F i g s .   124  and  125,   t he   h e a t i n g  

means   576  i s   p r o v i d e d   w i t h   a  h e a t   g e n e r a t i n g   member  5 7 7 .  

The  a r e a   of  t h e   h e a t   g e n e r a t i n g   member  577  i s   l a r g e   e n o u g h  

to  c o v e r   a  l e t t e r   or  a'  c h a r a c t e r .  

The  s u p p l y   of  e l e c t r i c   power   to  t h i s   h e a t   g e n e r a t i n g  

nember   is   done   t h r o u g h   a  f l e x i b l e   s i g n a l   l i n e   5 7 8 .  

The  h e a t i n g   means   576  and  t he   t h e r m a l   h e a d   567  a r e  

s u b s t a n t i a l l y   e q u a l   in  s i z e .   The  d i s t a n c e   V  b e t w e e n   t h e  

nea t   g e n e r a t i n g   member  ( h e a t e r   p o r t i o n )   567a  on  t he   t h e r m a l  

l e a d   567  and  t h e   p o s i t i o n   w h e r e   t he   t h e r m a l   t r a n s f e r a b l e  

nember  569  i s   s e p a r a t e d   f rom  the   p r i n t   p a p e r   552,   i . e . ,   t h e  

p o s i t i o n   w h e r e   t he   t h e r m a l   t r a n s f e r a b l e   member  569  l e a v e s  

:he  gap  b e t w e e n   t he   t h e r m a l   head   567  and  t he   h e a t i n g   m e a n s  

576,  i s   s e l e c t e d   to  be  l a r g e   e n o u g h   to  a l l o w   t he   t h e r m a l  

i r a n s f e r a b l e   member  569  to  be  s u f f i c i e n t l y   c o o l e d   when  t h e  

same  has   been   h e a t e d   by  t he   h e a t   g e n e r a t i n g   member  5 6 7 a  

i l o n e   . 

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

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

The  e x p l a n a t i o n   w i l l   be  f i r s t   g i v e n   as  to  t he   c a s e  

' h e r e   t he   r e c o r d i n g   is   to  be  c o n d u c t e d   in  t he   c o l o r   t o n e   o f  

he  f i r s t   ink   l a y e r   5 7 2 .  



In  t h i s   c a s e ,   t n e   r e c o r d i n g   s x y n c u   ±s>  s u p p u c u  

he  h e a t   g e n e r a t i n g   member   567a   of  t he   t h e r m a l   head   5 6 7 .  

In  t h i s   s t a t e ,   t h e   c a r r i a g e   557  i s   moved  to   t he   r i g h t  

nd  t h e   t a k e - u p   r e e l   565b  t a k e s   up  t h e   t h e r m a l   t r a n s f e r a b l e  

ember   569  t h r o u g h   t he   o p e r a t i o n   of  an  i n t e r m e d i a t e   g e a r  

n o t   shown)   w h i c h   m e s h e s   w i t h   a  r a c k   g e a r   5 5 7 a .  

The  t h e r m a l   t r a n s f e r a b l e   member  i s   t h e n   s e p a r a t e d   f r o m  

he  p r i n t   p a p e r   552  a f t e r   t r a v e l i n g   t h e   d i s t a n c e   V  w h i c h   i s  

a r g e   e n o u g h   to  a l l o w   t h e   m o l t e n   p o r t i o n   to   be  c o o l e d .   I n  

: o n s e q u e n c e ,   t he   m e l t s   5 7 2 a ,   573a   of  t h e   f i r s t   and  t h e  

; e c o n d   ink  l a y e r s   572 ,   573  a r e   l e f t   on  t h e   p r i n t   p a p e r   5 5 2 ,  

.n  s u c h   a  m a n n e r   t h a t   t h e   m e l t   572a  of  t h e   f i r s t   ink   l a y e r  

i72  i s   v i s i b l e ,   w h e r e b y   t h e   r e c o r d i n g   i s   done   in  t he   c o l o r  

:one  p e c u l i a r   to  t h e   f i r s t   i nk   l a y e r   5 7 2 .  

C o n v e r s e l y ,   when  i t   i s   d e s i r e d   to  e f f e c t   r e c o r d i n g   i n  

:he  c o l o r   t o n e   of  t h e   s e c o n d   ink   l a y e r   573 ,   e l e c t r i c   c u r r e n t  

:or  t h e   p u r p o s e   of  p r e s e r v a t i o n   of  h e a t   i s   a p p l i e d   to  t h e  

l e a t   g e n e r a t i n g   member  577  a f t e r   a p p l i c a t i o n   of  t he   h e a t   t o  

zhe  h e a t   g e n e r a t i n g   member   567a   of  t he   t h e r m a l   h e a d   f o r   t h e  

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

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

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

t e m p e r a t u r e   by  t he   h e a t   g e n e r a t i n g   member  577  d u r i n g  

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

p r i n t   p a p e r   5 5 2 .  

-  x  i  w  - 



0 2 5 5 8 4 1  

111  « u « b e q u e n c e ,   o n i y   tne   m e l t   573a  of  t h e   s e c o n d   i n k  

l a y e r   573  is   t r a n s f e r r e d   to  the   p r i n t   p a p e r   552,   w h e r e b y   t h e  

r e c o r d i n g   i s   made  in  t he   c o l o r   t o n e   of  t h e   s e c o n d   ink  l a y e r  

5 7 3 .  

As  has   b e e n   d e s c r i b e d ,   t h i s   e m b o d i m e n t   i n c o r p o r a t e s   a  

t e m p e r a t u r e   p r e s e r v i n g   h e a t i n g   means   a d a p t e d   to  be  e n e r g i z e d  

s e l e c t i v e l y ,   so  t h a t   t he   n e c e s s i t y   f o r   t h e   c o n t r o l   of  t h e  

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

g e n e r a t i n g   m e m b e r ,   w h i c h   h e r e t o f o r e   has   b e e n   n e c e s s a r y   i n  

:he  c o n v e n t i o n a l   a p p a r a t u s ,   can  be  d i s p e n s e d   w i t h .   T h i s   i n  

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

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

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

I t   i s   p o s s i b l e   to  fo rm  the   t h e r m a l   h e a d   567  and  t h e  

s e a t i n g   means   576  f rom  t he   same  mass   of  t h e   same  m a t e r i a l  

md  to  a r r a n g e   them  so  as  to  c o r r e c t l y   f a c e   e a c h   o t h e r  

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

l e d i u m .   T h i s   a r r a n g e m e n t   w i l l   d e v e l o p   t h e   same  t e m p e r a t u r e  

: o n d i t i o n   on  b o t h   s i d e s   of  the   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

io  t h a t   any  n e c e s s a r y   c o m p e n s a t i o n   f o r   a  c h a n g e   in  t h e  

i h e r m a l   c o n d i t i o n   due  to  a  c h a n g e   in  t he   a m b i e n t   a i r  

: e m p e r a t u r e   can  be  c o n d u c t e d   e a s i l y   by  a  s i m p l i f i e d   c o n t r o l  

l i r c u i t   . 

F u r t h e r m o r e ,   i t   is  p o s s i b l e   to  a p p l y   h e a t   to  t h e  

• o u n d a r y   b e t w e e n   t he   f i r s t   and  the   s e c o n d   ink  l a y e r s   f r o m  
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the  same  s i d e   as  t h e   r e c o r d i n g   m e d i u m ,   i . e . ,   w i t h o u t   c a u s i n g  

the  h e a t   to  p e n e t r a t e   t h e   f i r s t   ink   l a y e r .  

In  the   e m b o d i m e n t   d e s c r i b e d   a b o v e ,   t h e   t h e r m a l   h e a d   5 6 7  

and  t he   h e a t i n g   means   576  a r e   a r r a n g e d   to  f a c e   e a c h   o t h e r  

a c r o s s   the   p r i n t   p a p e r   552  and  t he   t h e r m a l   t r a n s f e r a b l e  

member  569.  T h i s ,   h o w e v e r ,   i s   no t   e x c l u s i v e   and  t h e  

a r r a n g e m e n t   may  be  s u c h   t h a t   t h e   t h e r m a l   h e a d   567  and  t h e  

h e a t i n g   means   576  a r e   a r r a n g e d   in  a  s i d e - b y - s i d e   f a s h i o n   a s  

shown  in  F i g s .   126  and  127 .   Such  an  a r r a n g e m e n t   p r o d u c e s  

t h e   same  e f f e c t   as  t h a t   p r o d u c e d   by  t h e   a r r a n g e m e n t  

d e s c r i b e d   b e f o r e ,   by  t h e   s e l e c t i v e   e n e r g i z a t i o n   of  t h e   h e a t  

g e n e r a t i n g   member   577  of  t h e   h e a t i n g   means   576  i s  

s e l e c t i v e l y   a c t i v a t e d .  

In  t h i s   c a s e   a l s o ,   t h e   t h e r m a l   t r a n s f e r a b l e   member   5 9 6  

i s   a l l o w e d   to   be  s e p a r a t e d   f r o m   t he   p r i n t   p a p e r   552  a f t e r  

r u n n i n g   the   d i s t a n c e   £'  n e c e s s a r y   f o r   t he   c o o l i n g   of  t h e  

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

c o n d u c t e d   in  t h e   c o l o r   t o n e   of  t he   f i r s t   ink   l a y e r   as  s h o w n  

in  F i g .   1 2 6 .  

In  c o n t r a s t ,   by  e n e r g i z i n g   t he   h e a t   g e n e r a t i n g   m e m b e r  

577  s e l e c t i v e l y ,   t h e   r e c o r d i n g   is   c o n d u c t e d   in  t h e   c o l o r  

t o n e   of  the   s e c o n d   ink   l a y e r   573  as  shown  in  F i g .   1 2 7 .  

In  t h i s   c a s e ,   h o w e v e r ,   t h e   h e a t i n g   means   d o e s   n o t  

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

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

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

t r a n s f e r a b l e   member  has   o n l y   two  ink  l a y e r s ,   i . e . ,   the   f i r s t  

and  s e c o n d   ink   l a y e r s ,   i t   i s   p o s s i b l e   to  make  use   of  . a  

t h e r m a l   t r a n s f e r a b l e   member  h a v i n g   t h r e e   or  more   ink  l a y e r s ,  

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

t he   l e v e l s   of  e n e r g y   a p p l i e d   to  t h e   h e a t   g e n e r a t i n g   m e m b e r s  

or  in  c o m b i n a t i o n   w i t h   a  m u l t i p l i c i t y   of  h e a t   g e n e r a t i n g  

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

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

member  is   a  r i b b o n - t y p e   member .   T h i s ,   h o w e v e r ,   i s   n o t  

e x c l u s i v e   and  the   d e s c r i b e d   e m b o d i m e n t   can   be  m o d i f i e d   t o  

o p e r a t e   w i t h   a  wide   s h e e t - l i k e   t h e r m a l   t r a n s f e r a b l e   m e m b e r  

s t o r e d   in  t h e   fo rm  of  a  r o l l .   In  s u c h   an  o c c a s i o n ,   a  

s u i t a b l e   c a s e   is   u s e d   in  p l a c e   of  t he   r i b b o n   c a s s e t t e .  

F u r t h e r m o r e ,   the   d e s c r i b e d   e m b o d i m e n t   may  be  m o d i f i e d  

such   t h a t   t h e   p l a t e n   is   moved  a l o n g   a  s t a t i o n a r y   c a r r i a g e ,  

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

a l o n g   t he   p l a t e n   w h i c h   is   s t a t i o n a r y .  

As  w i l l   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g   d e s c r i p t i o n ,  

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

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

t o g e t h e r   w i t h   the   c a r r i a g e .   The  h e a t i n g   means   i s  

s e l e c t i v e l y   a c t i v a t e d   in  a c c o r d a n c e   w i t h   t h e   c o l o r   t o n e   i n  

•  173  - 



) 2 5 5 8 4 l  

which   t h e   r e c o r d i n g   i s   to  be  c o n d u c t e d .   The  s e l e c t i v e  

a c t i v a t i o n   of  t he   h e a t i n g   means   p r o d u c e s   t h e   same  e f f e c t   a s  

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

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

a g e n t   l a y e r s   i s   s e p a r a t e d   f rom  t he   p r i n t   p a p e r ,   t h e r e b y  

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

d i f f e r e n t   c o l o r s .  

T h e s e   a d v a n t a g e o u s   e f f e c t s   can  be  a t t a i n e d   w i t h   a  

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

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

A  f u r t h e r   e m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

r e f e r e n c e   to   F i g s .   128  to   1 3 2 .  

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

t he   r i b b o n   c a s s e t t e   and  c a r r y i n g   t h e   g u i d e   member  f o r  

g u i d i n g   t h e   ink   r i b b o n ,   i . e . ,   t he   t h e r m a l   t r a n s f e r a b l e  

member  . 

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

c h a n g e d   in   a c c o r d a n c e   w i t h   t h e   r e c o r d i n g   c o l o r   to  b e  

s e l e c t e d   so  as  to  c h a n g e   t h e   p o s i t i o n   a t   w h i c h   t h e   i n k  

r i b b o n   i s   s e p a r a t e d   f rom  t h e   r e c o r d i n g   med ium,   t h e r e b y  

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

F i g .   128  shows   t h e   d e t a i l   of  t he   ink  r i b b o n   c a s s e t t e  

u s e d   in  t h i s   e m b o d i m e n t .  

R e f e r r i n g   to  F i g .   128,   a  r e f e r e n c e   n u m e r a l   625  d e n o t e s  

a  d r i v e   s h a f t   w h i c h   i s   r o t a t a b l y   m o u n t e d   on  the   c a r r i a g e  
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607.   The  d r i v e   s h a f t   625  is  p r o v i d e d   on  t he   o u t e r  

p e r i p h e r a l   s u r f a c e   t h e r e o f   w i t h   a  g e a r   6 2 5 a .  

The  d r i v e   s h a f t   625  i s   a d a p t e d   to  be  d r i v e n   by  t h e  

a f o r e m e n t i o n e d   r a c k   g e a r   607a  t h r o u g h   an  i n t e r m e d i a t e   g e a r  

w h i c h   i s   no t   s h o w n .  

A  d r i v e n   or  i d l e   s h a f t   626  a l s o   i s   r o t a t a b l y   m o u n t e d   o n  

t he   c a r r i a g e .   A  s u p p l y   r e e l   615a   i s   m o u n t e d   on  t h e   i d l e  

s h a f t   626  f o r   f r e e   r o t a t i o n   t h e r e o n .  

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

n u m e r a l   627 .   The  s w i t c h i n g   l e v e r   627  has   an  e l o n g a t e d   f l a t  

s h e e t - l i k e   f o r m .  

A  p r o j e c t i o n   617a   i s   p r o v i d e d   on  one  end  of  t h e  

s w i t c h i n g   l e v e r   627 .   The  p r o j e c t i o n   627a   s l i d a b l y   e x t e n d s  

t h r o u g h   a  h o l e   in  a  s i d e   w a l l   of  t h e   r i b b o n   c a s s e t t e   616  s o  

as  to  be  m a n i p u l a t e d   e x t e r n a l l y .  

The  p r o j e c t i o n   627a   i s   p r o v i d e d   on  one  end  t h e r e o f   w i t h  

an  a p e r t u r e   627b  w h i c h   r e c e i v e s   a  s h a f t   628a   p r o j e c t i n g   f r o m  

an  o p e r a t i o n   l e v e r   628  ( s e e   F i g .   130)   p r o v i d e d   on  t h e  

c a r r i a g e   6 0 7 .  

The  o p e r a t i o n   l e v e r   628  is   a d a p t e d   to  be  d r i v e n   by,   f o r  

e x a m p l e ,   a  s o l e n o i d   ( n o t   shown)   in  a c c o r d a n c e   w i t h   t he   c o l o r  

c h a n g i n g   command,   so  as  to  move  r e c i p r o c a t i n g l y   in  t h e  

d i r e c t i o n   of  t he   a r r o w s   A,  i . e . ,   in  t he   d i r e c t i o n s   p a r a l l e l  

to  the   p l a t e n   6 0 4 .  
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On  t h e   o t h e r   h a n d ,   t h e   s w i t c h i n g   l e v e r   627  is   a d a p t e d  

to  be  moved   l i n e a r l y   to  t h e   l e f t   and  r i g h t   by  means   of  a  

p l u r a l i t y   of  g u i d e   m e m b e r s   616a   p r o v i d e d   on  the   r i b b o n  

c a s s e t t e   616 .   The  s w i t c h i n g   l e v e r   627  i s   p r o v i d e d   w i t h   a n  

e l o n g a t e d   h o l e   f o r   r e c e i v i n g   t h e   i d l e   s h a f t   626.   T h e  

e l o n g a t e d   h o l e   629  e x t e n d s   in  t h e   d i r e c t i o n   of  t he   a r r o w   A,  

and  t h e   i d l e   s h a f t   626  c a r r y i n g   a  t a k e - u p   r e e l   of  a  

c o n s i d e r a b l y   l a r g e   d i a m e t e r   i s   r e c e i v e d   in   t h i s   h o l e   6 2 9 .  

The  t a k e - u p   r e e l   615b  is   p r o v i d e d   w i t h   an  i n t e r n a l   g e a r  

615c  c o n s t i t u t e d   by  g e a r   t e e t h   f o r m e d   on  t h e   i n n e r  

p e r i p h e r a l   s u r f a c e   t h e r e o f .   The  i n t e r n a l   g e a r   615c  m e s h e s  

w i t h   t h e   g e a r   625a  on  t h e   d r i v e   s h a f t   6 2 5 .  

The  i n s i d e   d i a m e t e r   of  t h e   t a k e - u p   r e e l   615b  i s  

s u b s t a n t i a l l y   t he   same  as  t h e   l e n g t h   of  t h e   e l o n g a t e d   h o l e  

6 2 9 .  

A  g u i d e   member  630 ,   w h i c h   i s   shown  in   an  a r c u a t e   f o r m  

by  way  of   e x a m p l e ,   i s   f o r m e d   on  t h e   end  of  t h e   s w i t c h i n g  

l e v e r   627  i n t e g r a l l y   t h e r e w i t h .  

One  end  of  t h e   g u i d e   member   630  i s   r e c e i v e d   in  a n  

o p e n i n g   616b   f o r m e d   in  a  p o r t i o n   of  t he   r i b b o n   c a s s e t t e   6 1 6  

a d j a c e n t   to   t h e   p l a t e n   604  so  as  to  be  e x p o s e d   to  t h e  

o u t s i d e   t h r o u g h   t h e   o p e n i n g   6 1 6 b .  

The  t h e r m a l   t r a n s f e r a b l e   member   ( i n k   r i b b o n )   6 1 9  

s u p p l i e d   f rom  t h e   s u p p l y   r e e l   615a   i s   l e d   a r o u n d   a  g u i d e   p i n  

616c  in  t h e   r i b b o n   c a s s e t t e   and  i s   e x t r a c t e d   to  be  e x p o s e d  
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t n r o u g n   t ne   a f o r e m e n t i o n e d   o p e n i n g   616b .   The  t h e r m a l  

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

p e r i p h e r a l   s u r f a c e   of  t h e   g u i d e   member  630  and  i s   t a k e n - u p  

by  t he   t a k e - u p   r e e l   6 1 5 b .  

A  t h e r m a l   head   617  i s   d i s p o s e d   i n s i d e   t h e   t h e r m a l  

t r a n s f e r a b l e   member  619  a t   a  p o s i t i o n   in  t he   v i c i n i t y   of  t h e  

end  630a  of  t he   g u i d e   member  6 3 0 .  

A  s t e p   616d  is   p r o v i d e d   on  one  l o n g i t u d i n a l   s i d e   of  t h e  

r i b b o n   c a s s e t t e   616  so  as  to  be  e n g a g e d   by  a  r e s i l i e n t  

e n g a g i n g   or  l a t c h i n g   member   607a   w h i c h   i s   f o r m e d   on  t h e  

c a r r i a g e   607  to  p r o j e c t   t h e r e f r o m .  

The  c a r r i a g e   607  is   p r o v i d e d   w i t h   a  d r i v e   s h a f t   626  a n d  

a l s o   w i t h   an  i d l e   s h a f t   607b  a d a p t e d   to  f i t   in  t h e   s u p p l y  

r e e l   6 1 5 a .  

The  o p e r a t i o n   of  t h i s   e m b o d i m e n t   h a v i n g   t he   d e s c r i b e d  

e m b o d i m e n t   is   as  f o l l o w s .  

A  d e s c r i p t i o n   w i l l   be  made  f i r s t   as  to  t h e   c a s e   w h e r e  

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

s e c o n d   ink  l a y e r   623 .   The  o p e r a t i o n   in  t h i s   c a s e   i s   a s  

f o l l o w s   . 

As  t he   r i b b o n   c a s s e t t e   616  i s   m o u n t e d   on  t h e   c a r r i a g e  

507,  t he   s h a f t   628a  on  t h e   o p e r a t i o n   l e v e r   628  f i t s   in  t h e  

a p e r t u r e   627b  f o r m e d   in  t h e   p r o j e c t i o n   627a  of  t h e   s w i t c h i n g  

Lever   6 2 7 .  
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In  t h i s   c a s e ,   t he   o p e r a t i o n   l e v e r   628  is  s e t   a t   t h e  

p o s i t i o n   fo r   r e c o r d i n g   by  t h e   s e c o n d   ink  l a y e r   623 ,   and  t h e  

s h a f t   628a  i s   r e c e i v e d   in  t h e   a p e r t u r e   6 2 7 b .  

In  t h i s   s t a t e ,   t he   p r o j e c t i o n   627a  has   been   f u l l y  

e x t r a c t e d   and  t he   s w i t c h i n g   l e v e r   627  i s   l o c a t e d   a t   t h e  

r i g h t   end  of  i t s   s t r o k e   as  v i e w e d   in  F i g .   1 2 8 .  

T h e r e f o r e ,   t he   g u i d e   member   630  i s   in  t he   r i g h t   end  o f  

i t s   s t r o k e ,   w i t h   t h e   end  630a   t h e r e o f   l o c a t e d   a t   t h e  

p o s i t i o n   c l o s e s t   to   t he   h e a t   g e n e r a t i n g   member  ( h e a t e r  

p o r t i o n )   617a  of  t h e   t h e r m a l   h e a d   617.   T h i s   s t a t e   i s   s h o w n  

in  F i g .   1 3 1 .  

T h e n ,   t he   e n e r g y   i s   s u p p l i e d   to   t he   h e a t   g e n e r a t i n g  

member   617a  in  a c c o r d a n c e   w i t h   t h e   r e c o r d i n g   command,   w h i l e  

t h e   c a r r i a g e   607  r u n s   to  t h e   r i g h t ,   so  t h a t   h e a t   e n e r g y   i s  

s u p p l i e d   to  t he   h e a t   g e n e r a t i n g   member   6 1 7 a .   In  t h i s   c a s e ,  

t h e   t h e r m a l   t r a n s f e r a b l e   member   619  i s   s e p a r a t e d   f rom  t h e  

p r i n t   p a p e r   602  i m m e d i a t e l y   a f t e r   t h e   a p p l i c a t i o n   of  t h e  

h e a t   e n e r g y .  

In  c o n s e q u e n c e ,   o n l y   t h e   m e l t   of  t h e   s e c o n d   ink   l a y e r  

623  i s   t r a n s f e r r e d   to  t h e   p r i n t   p a p e r   602  as  i n d i c a t e d   a t  

6 2 3 a ,   so  t h a t   o n l y   t he   c o l o r   t o n e   of  t h e   s e c o n d   ink  l a y e r  

a p p e a r s   on  t h e   p r i n t   p a p e r   6 0 2 .  

The  f o l l o w i n g   o p e r a t i o n   i s   p e r f o r m e d   when  i t   i s   d e s i r e d  

to  r e c o r d   in  t he   c o l o r   t o n e   p o s s e s s e d   by  t he   f i r s t   ink   l a y e r  

6 2 2 .  
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..wen  a  j . e u u i u i n g   command  t o r   r e c o r d i n g   in  t he   c o l o r  

t o n e   of  t h e   f i r s t   ink  l a y e r   622  i s   g i v e n   by  the   c o n t r o l  

s e c t i o n   w h i c h   i s   no t   shown ,   a c t u a t i n g   means   s u c h   as  a  

s o l e n o i d   ( n o t   shown)   i s   o p e r a t e d   to  move  t h e   o p e r a t i o n   l e v e r  

528  to   t h e   l e f t   as  v i e w e d   in  F i g .   1 3 0 .  

As  a  r e s u l t ,   t he   s w i t c h i n g   l e v e r   627  i s   moved  to  t h e  

Lef t   as  v i e w e d   in  F i g .   128 ,   a c c o m p a n i e d   by  t h e   m o v e m e n t   o f  

:he  t a k e - u p   r e e l   6 1 5 b i n   t he   same  d i r e c t i o n   so  t h a t   t h e   g e a r  

525a  on  t h e   d r i v e   s h a f t   625  m e s h e s   w i t h   t h e   i n t e r n a l   g e a r  

515c  a t   t h e   s i d e   o p p o s i t e   to   t h a t   shown  in  F i g .   1 2 8 .  

The  m o v e m e n t   of  t he   s w i t c h i n g   l e v e r   627  a l s o   c a u s e s   t h e  

j u i d e   member   630  to  be  moved  to   t h e   l e f t   as  shown  in  F i g .  

. 3 2 .  

In  c o n s e q u e n c e ,   t he   end  630a   of  t he   g u i d e   member   630  i s  

spaced   f r o m   t h e   h e a t   g e n e r a t i n g   member  by  a  d i s t a n c e   i  1  . 

' h e r e f o r e ,   t he   t h e r m a l   t r a n s f e r a b l e   member  619  i s   a l l o w e d   t o  

>e  s e p a r a t e d   f rom  t he   p r i n t   p a p e r   602  o n l y   a f t e r   t r a v e l i n g  

:he  d i s t a n c e   V  f rom  t he   p o s i t i o n   of  the   h e a t   g e n e r a t i n g  

lember  6 1 7 a .   T h a t   i s ,   t he   t i m i n g   of  t he   s e p a r a t i o n   of  t h e  

. he rn i a l   ' t r a n s f e r a b l e   member  f r o m   t h e   p r i n t   p a p e r   602  i s  

e l a y e d   by  a  l e n g t h   of  t i m e   c o r r e s p o n d i n g   to  t he   d i s t a n c e   V  

f  t r a v e l .  

As  a  r e s u l t ,   t he   m e l t   623a   of  t he   s e c o n d   ink  l a y e r   6 2 3  

nd  t he   m e l t   622a  of  t he   f i r s t   ink  l a y e r   622  a r e   t r a n s f e r r e d  

o  t he   p r i n t   p a p e r   602  s u c h   t h a t   t he   m e l t   622a   of  t h e   f i r s t  
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23,  so  t h a t   t he   c o l o r   t o n e   of  the   f i r s t   ink   l a y e r   6 2 2  

p p e a r s   on  the   p r i n t   p a p e r   602 ,   t h u s   a c c o m p l i s h i n g   r e c o r d i n g  

i  t h i s   c o l o r   t o n e .  

As  w i l l   be  u n d e r s t o o d   f rom  t he   f o r e g o i n g   d e s c r i p t i o n ,  

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

r a n s f e r a b l e   member  f rom  t h e   p r i n t   p a p e r   i s   v a r i e d   s i m p l y   b y  

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

he  r e c o r d i n g   i s   c o n d u c t e d   in  s e l e c t e d   c o l o r s .  

A l t h o u g h   t h e   t h e r m a l   t r a n s f e r a b l e   member   u s e d   in  t h i s  

m b o d i m e n t   has   o n l y   two  l a y e r s   of  t h e   t r a n s f e r a b l e  

a t e r i a l s ,   t h i s   i s   n o t   e x c l u s i v e   and  t h e   a r r a n g e m e n t   may  b e  

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

s i n g   a  t h e r m a l   t r a n s f e r a b l e   member  h a v i n g   t w o ,   t h r e e   o r  

tore  t r a n s f e r a b l e   l a y e r s   in  c o m b i n a t i o n   w i t h   t h e   s w i t c h i n g  

. e v e r   w h i c h   is   s w i t c h a b l e   o v e r   a  p l u r a l i t y   of  s t a g e s .  

I t   is   to  be  n o t e d   a l s o   t h a t   t he   r i b b o n - t y p e   t h e r m a l  

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

. l l u s t r a t i v e   and  may  be  s u b s t i t u t e d   by  a  w i d e   s h e e t - l i k e  

aember  s t o r e d   in  t he   fo rm  of  a  r o l l .   In  s u c h   an  o c c a s i o n ,   a  

c i t a b l e   c a s e   i s   u s e d   in  p l a c e   of  t he   r i b b o n   c a s s e t t e .  

The  use   of  i n k s   as  t h e   t r a n s f e r a b l e   m a t e r i a l   a l s o   i s  

I l l u s t r a t i v e   and  o t h e r   t y p e s   of  m a t e r i a l s   s u c h   as  h e a t -  

3 U b l i m a t a b l e   s u b s t a n c e   and  o t h e r   c h e m i c a l   s u b s t a n c e s   may  b e  

used   e q u a l l y   w e l l .  
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F u r t h e r m o r e ,   the   d e s c r i b e d   e m b o d i m e n t   may  be  m o d i f i e d  

t h a t   t he   p l a t e n   is   moved  r e l a t i v e   to  t h e   c a r r i a g e   w h i c h   i s  

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

c a r r i a g e   i s   moved  r e l a t i v e   to  t h e   p l a t e n   w h i c h   is   k e p t  

s t a t i o n a r y .  

As  has   b e e n   d e s c r i b e d ,   in  t h i s   e m b o d i m e n t ,   a  s w i t c h i n g  

l e v e r   p r o v i d e d   on  the   c a s s e t t e   i s   o p e r a t e d   by  a  s u i t a b l e  

o p e r a t i o n   means   on  t he   c a r r i a g e   s u c h   as  an  o p e r a t i o n   l e v e r  

in  a c c o r d a n c e   w i t h   t he   r e c o r d i n g   c o l o r   to  be  s e l e c t e d ,   s o  

t h a t   t he   p o s i t i o n   of  t he   g u i d e   member   i n t e g r a l   w i t h   t h e  

s w i t c h i n g   l e v e r   is   c h a n g e d   to  v a r y   t h e   t i m i n g   of  s e p a r a t i o n  

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

m e d i u m .   I t   i s   t h u s   p o s s i b l e   to  s e l e c t i v e l y   o b t a i n   d i f f e r e n t  

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

c o n s t r u c t i o n   of  t he   a p p a r a t u s .  

A  f u r t h e r   e m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

r e f e r e n c e   to  F i g s .   133  to  1 4 2 .  

In  t h i s   e m b o d i m e n t ,   t he   t i m i n g   of  s e p a r a t i o n   of  t h e  

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

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

p r i n t   p a p e r   i s   v a r i e d   by  a  g u i d e   member   w h i c h   i s   p r o v i d e d   o n  

t h e   c a s s e t t e ,   and  an  o p e r a t i o n   member   f o r   o p e r a t i n g   t h i s  

g u i d e   member  a l s o   is  p r o v i d e d   on  t he   c a s s e t t e   s u c h   as  to  b e  

e n g a g e d   by  an  e n g a g i n g   p o r t i o n   on  t h e   m a i n   body  of  t h e  

r e c o r d i n g   a p p a r a t u s .  
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In  o p e r a t i o n ,   t n e   c a r r i a g e   c a r r y i n g   t ne   j . ^  

a s s e t t e   i s   moved  to  t h e   p o s i t i o n   w h e r e   t he   o p e r a t i o n   m e m b e r  

n g a g e s   w i t h   t he   e n g a g i n g   p o r t i o n ,   so  t h a t   t he   g u i d e   m e m b e r  

s  s e l e c t i v e l y   e x t r a c t e d   f r o m   and  r e t r a c t e d   i n t o   t h e  

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

i m i n g   a t   w h i c h   t h e   ink   r i b b o n   i s   s e p a r a t e d   f rom  t he   p r i n t  

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

e l e c t i v e l y   in  d i f f e r e n t   c o l o r s .  

The  d e t a i l   of  t h i s   e m b o d i m e n t   w i l l   be  d e s c r i b e d  

. e r e i n u n d e r   w i t h   r e f e r e n c e   to  t he   d r a w i n g s .  

F i g s .   133  to  135  show  t h e   d e t a i l   of  a  r i b b o n   c a s s e t t e  

i a r r y i n g   ou t   t h i s   e m b o d i m e n t   of  t h e   i n v e n t i o n .   R e f e r r i n g   t o  

:hese   F i g u r e ,   a  t h e r m a l   t r a n s f e r a b l e   member  669  a c c o m m o d a t e d  

.n  a  r i b b o n   c a s s e t t e   666  has   one  end  f i x e d   to   and  wound  o n  

:he  s u r f a c e   of  a  r o t a t a b l e   s u p p l y   r e e l   6 6 5 a .   The  o t h e r   e n d  

>f  t h e   t h e r m a l   t r a n s f e r a b l e   member  669  i s   c o n n e c t e d   to  a n d  

*ound  on  a  t a k e - u p   r e e l   665b   w h i c h   a l s o   i s   r o t a t a b l e .   T h e  

: h e r m a l   t r a n s f e r a b l e   member   669  i s   a d a p t e d   to   be  d r i v e n   i n  

:he  d i r e c t i o n   of  t h e   a r r o w   A  as  t h e   r e e l   665b  is   r o t a t e d  

c o u n t e r c l o c k w i s e   . 

A  c u t - o u t   678  i s   f o r m e d   in  t h e   l e f t   u p p e r   c o r n e r   of  t h e  

r i b b o n   c a s s e t t e   666 .   The  t h e r m a l   t r a n s f e r a b l e   member  669  i s  

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

o u t - o u t   678  and  r e t r a c t e d   i n t o   t he   same  t h r o u g h   the   o t h e r  

end  of  t he   c u t - o u t   678 .   A  t h e r m a l   h e a d   667  f o r   a p p l y i n g  

-  inz  - 
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n e a t   e n e r g y   to  t he   t h e r m a l   t r a n s f e r a b l e   member   669  i s  

a d a p t e d   to  be  p o s i t i o n e d   in  the   c u t - o u t   678  b e h i n d   t h e  

t h e r m a l   t r a n s f e r a b l e   member  6 6 9 .  

A  g u i d e   member  674  i s   d i s p o s e d   in  t h e   v i c i n i t y   of  t h e  

o p e n i n g   6 7 9 b .   The  g u i d e   member  674  has   a  f l a t   t a b u l a r   f o r m  

w i t h   a  w i d t h   g r e a t e r   t h a n   t h a t   of  t he   t h e r m a l   t r a n s f e r a b l e  

member  669  as  shown  in  F i g .   134,   and  i s   i n t e g r a t e d   w i t h   a  

b l o c k   6 8 0 .  

The  b l o c k   680  i s   f i x e d   to  t he   end  of  t h e   s h a f t   6 8 1  

w h i c h   is   s l i d a b l y   r e c e i v e d   in  a  b e a r i n g   682  p r o v i d e d   on  t h e  

c a s s e t t e   . 

A  l i n k   l e v e r   683  i s   p i v o t a l l y   c o n n e c t e d   a t   i t s   one  e n d  

to  t h e   r e a r   end  of  t he   s h a f t   681  t h r o u g h   a  p i n   683 .   T h e  

o t h e r   end  of  t he   l i n k   l e v e r   683  is   c o n n e c t e d   to  an  o p e r a t i o n  

member  684  t h r o u g h   a  p i n   6 8 3 b .  

The  o p e r a t i o n   member  684  i s   p r o v i d e d   i n t e g r a l l y   on  o n e  

end  of  a  s h a f t   685  w h i c h   is   o r t h o g o n a l   to   t h e   s h a f t   6 8 1 .  

rhe  s h a f t   685  i s   s l i d a b l y   r e c e i v e d   by  a  b e a r i n g   6 8 5 a .   T h e  

o p e r a t i o n   member  684  p r o j e c t s   o u t w a r d   t h r o u g h   an  o p e n i n g  

666a  f o r m e d   in  a  p o r t i o n   of  t he   c a s e   c o n s t i t u t i n g   t h e   i n k  

r i b b o n   c a s s e t t e   666 .   At"  t he   same  t i m e ,   a  l e a f   s p r i n g   6 8 8  

is  d i s p o s e d   so  as  to  e x t e n d   a l o n g   t h e   s h a f t   681 .   A  V - s h a p e d  

oend  688  i s   f o r m e d   on  the   f r e e   end  of  t h e   s h a f t   681 .   T h e  

oend  688a  f i t s   in  a  V - s h a p e d   g r o o v e   681a  f o r m e d   in  t he   r e a r  

and  of  t he   s h a f t   6 8 1 .  
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The  l e a f   s p r i n g   688  s e r v e s   to  n o i a   tne   s n a r t   oox  a t   t n e  

@ o s i t i o n   shown  in  F i g .   133  so  as  to  a b u t   t he   r e a r   end  of  t h e  

h a f t   681  when  t h e   l a t e r   i s   moved  f o r w a r d   in  a  m a n n e r  

x p l a i n e d   l a t e r ,   t h e r e b y   p r e v e n t i n g   the   s h a f t   681  f rom  b e i n g  

e t r a c t e d .  

On  t h e   o t h e r   h a n d ,   e n g a g i n g   members   686,   687  e n g a g e a b l e  

' i t h   t h e   o p e r a t i o n   member   684  i s   p r o v i d e d   on  t h e   ma in   p a r t  

if  t he   r e c o r d i n g   a p p a r a t u s ,   as  shown  in  F i g s .   137  to  1 4 0 .  

>ne  686  of  t he   e n g a g i n g   m e m b e r s   i s   p o s i t i o n e d   on  t h e   o u t e r  

i i de   of  t h e   home  p o s i t i o n ,   w h i l e   t he   o t h e r   687  i s   l o c a t e d   o n  

:he  o u t e r   s i d e   of  t h e   r e t u r n   p o s i t i o n .   Both  e n g a g i n g  

l e m b e r s   686  and  687  p r o j e c t   by  a m o u n t s   l a r g e   e n o u g h   t o  

»ngage   w i t h   t h e   o p e r a t i o n   member   6 8 4 .  

The  ink  r i b b o n   c a s s e t t e   h a v i n g   the   d e s c r i b e d  

c o n s t r u c t i o n   i s   d e t a c h a b l y   s e c u r e d   to  t he   c a r r i a g e   657 .   T h e  

: a k e - u p   r e e l   665b  i s   a d a p t e d   to   be  d r i v e n   by  a  d r i v i n g  

d e v i c e   ( n o t   shown)   so  as  to   t a k e - u p   the   ink  r i b b o n .  

Wi th   the   r i b b o n   c a s s e t t e   h a v i n g   the   d e s c r i b e d  

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

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

The  d e s c r i p t i o n   w i l l   be  f i r s t   made  as  to  t h e   c a s e   w h e r e  

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

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

f r e q u e n t l y ,   e . g . ,   b l a c k .  

-  iO'i  - 
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-uv-.i  o  u ie   c a r r i a g e   657  r e c i p r o c a t e   so  as  t o  
c o n d u c t   the   r e c o r d i n g   w i t h i n   a  s t r o k e   r a n g e   in  w h i c h   i t  

c o n t a c t s   n e i t h e r   t he   l e f t   e n g a g i n g   member  686  or  t h e   r i g h t  

e n g a g i n g   member  6 8 7 .  

m e a n w h i l e ,   t he   V - s h a p e d   bend   688a  of  t he   l e a f   s p r i n g  
588  f i t s   in  t he   n o t c h   681a   f o r m e d   in  t h e   r e a r   end  of  t h e  

s h a f t   681 ,   so  t h a t   t he   g u i d e   member  674  i s   d i s p o s e d   in  t h e  

r i b b o n   c a s s e t t e   so  t h a t   t h e   t h e r m a l   head   667  a l o n e   p r e s s e s  
:he  p r i n t   p a p e r ,   so  t h a t   t he   r e c o r d i n g   i s   c o n d u c t e d   by  t h e  

s econd   ink  l a y e r   a l o n e .  

C o n v e r s e l y ,   when  i t   i s   d e s i r e d   to  c o n d u c t   t h e   r e c o r d i n g  

-n  t he   c o l o r   t o n e   of  t h e   f i r s t   ink  l a y e r   672 ,   t h e   c a r r i a g e  

.s  moved  b e y o n d   t he   r e t u r n   p o s i t i o n   shown  in  F i g .   137  i n  

i c c o r d a n c e   w i t h   t he   command  g i v e n   by  t he   c o n t r o l l e r   w h i c h   i s  

lot  s hown ,   so  t h a t   t he   o p e r a t i o n   member  684  i s   a l l o w e d   t o  

m g a g e   w i t h   t he   e n g a g i n g   member   687 ,   t h e r e b y   u r g i n g   t h e  

i p e r a t i o n   member  to  t he   l e f t   as  v i e w e d   in  t he   d r a w i n g .  

In  c o n s e q u e n c e ,   t he   s h a f t   681  is  p r e s s e d   t h r o u g h   t h e  

ink  l e v e r   683  so  t h a t   t he   l e a f   s p r i n g   688  i s   e l a s t i c a l l y  

e f o r m e d   to  come  o f f   t h e   g r o o v e   6 8 1 a ,   t h e r e b y   c a u s i n g   t h e  

u i d e   member  674  to  p r o j e c t   f rom  the   c a s s e t t e .  

T h i s   s t a t e   of  t he   a p p a r a t u s   is  shown  in  F i g .   142 .   I n  

h i s   c a s e ,   s i n c e   t he   t h e r m a l   t r a n s f e r a b l e   member  669  i s  

l l o w e d   to  be  s e p a r a t e d   f rom  t he   p r i n t   p a p e r   652  o n l y   a f t e r  

t  has   c l e a r e d   the   g u i d e   member  674,   t he   r e c o r d i n g   i s  



i n d u c t e d   in  t n e   u u i u i   t_uuc  ui  --u  - 

: p l a i n e d   b e f o r e .  

When  i t   i s   d e s i r e d   to  r e c o v e r   t he   o r i g i n a l   or  t h e   b a s i c  

i c o r d i n g   c o l o r   a g a i n ,   t h e   c a r r i a g e   is   moved  o u t w a r d   b e y o n d  

le  home  p o s i t i o n   as  shown  in  F i g s .   139  and  140 .   I n  

^ s e q u e n c e ,   t h e   o p e r a t i o n   member  684  i s   e n g a g e d   by  t h e   l e f t  

i g a g i n g   member   686  so  as  to   be  p r e s s e d   to  t h e   r i g h t   so  t h a t  

le  s h a f t   681  is   p u l l e d   t h r o u g h   t he   l i n k   l e v e r   683  t h e r e b y  

d  r e t r a c t   t h e   g u i d e   member   674  i n t o   t h e   r i b b o n   c a s s e t t e ,  

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

Dior   t o n e   of  t he   s e c o n d   i nk   l a y e r   6 7 3 .  

A l t h o u g h   t h e   t h e r m a l   t r a n s f e r a b l e   member   has   b e e n  

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

x c l u s i v e   and  t he   t h e r m a l   t r a n s f e r a b l e   member  may  be  a  w i d e  

h e e t - t y p e   member   p r e p a r e d   in  t he   fo rm  of  a  r o l l .   In  s u c h   a  

a s e ,   a  s u i t a b l e   c a s e   is   u s e d   in  p l a c e   of  t h e   d e s c r i b e d  

i b b o n   c a s s e t t e .  

I t   i s   a l s o   to  be  u n d e r s t o o d   t h a t   t he   use   of  i n k s   as  t h e  

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

>f  m a t e r i a l s   s u c h   as  h e a t - s u b l i m a t a b l e   s u b s t a n c e   and  o t h e r  

: h e m i c a l   s u b s t a n c e s   may  be  u s e d   e q u a l l y   w e l l .  

F u r t h e r m o r e ,   t h e   d e s c r i b e d   e m b o d i m e n t   may  be  m o d i f i e d  

: h a t   t he   p l a t e n   i s   moved  r e l a t i v e   to  t he   c a r r i a g e   w h i c h   i s  

c e p t   s t a t i o n a r y ,   t h o u g h   in  t he   d e s c r i b e d   e m b o d i m e n t   t h e  
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w - ^ * „ y c   xa  l e w u v e   to  tne   p l a t e n   w h i c h   i s   k e p t  

s t a t i o n a r y .  

As  has   been   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 he   g u i d e  
member  w h i c h   s e r v e s   to   v a r y   t h e   t i m i n g   of  s e p a r a t i o n   of  t h e  
t h e r m a l   t r a n s f e r a b l e   member   f rom  t he   p r i n t   p a p e r   i s   o p e r a t e d  
as  a  r e s u l t   of  m o v e m e n t   of  t h e   c a r r i a g e ,   by  means   o f  

e n g a g i n g   member s   w h i c h   a r e   p r o v i d e d   on  t h e   ma in   p a r t   of  t h e  

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

: i m i n g   of  s e p a r a t i o n   of  t h e   t h e r m a l   t r a n s f e r a b l e   member  f r o m  

:he  p r i n t   p a p e r ,   s i m p l y   by  m o v i n g   t he   c a r r i a g e   i n t o  

m g a g e m e n t   w i t h   s e l e c t e d   one  of  t he   e n g a g i n g   m e m b e r s .  

A l t h o u g h   t w o - c o l o r   p r i n t i n g   has   b e e n   s p e c i f i c a l l y  

l e s c r i b e d ,   i t   w i l l   be  c l e a r   t h a t   t h i s   e m b o d i m e n t   can  b e  

i p p l i e d   to  p r i n t i n g   in  t h r e e   or  more  c o l o r s ,   as  w e l l   as  t o  

• r i n t i n g   in  t he   same  c o l o r   w i t h   d i f f e r e n t   d e n s i t i e s   a n d  

i r i n t i n g   in  e x a c t l y   t h e   same  c o l o r .  

T h u s ,   t h i s   e m b o d i m e n t   of  t h e   i n v e n t i o n   p r o v i d e s   a n  

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

l e a r   c o l o r   t o n e s ,   as  w e l l   as  an  ink  s h e e t   c a s s e t t e   s u i t a b l e  

or  use   in  s u c h   an  image   r e c o r d i n g   a p p a r a t u s .  

A  f u r t h e r   e m b o d i m e n t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r   w i t h  

e f e r e n c e   to  F i g s .   143  to  1 5 6 .  

In  t h i s   e m b o d i m e n t ,   a  g u i d e   member  f o r   v a r y i n g   t h e  

i m i n g   of  s e p a r a t i o n   of  t he   t h e r m a l   t r a n s f e r a b l e   member  f r o m  

he  r e c o r d i n g   med ium  i s   p r o v i d e d   on  t h e   c a s s e t t e   and  i s  

LO  I  - 
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r r i a g e   w h i c h   s u p p o r t s   t h e   c a s s e t t e ,   so  t h a t   t h e   g u i d e  

mber  is   o p e r a t e d   in  r e l a t i o n   to  t he   m o v e m e n t   of  t h e  

e r m a l   h e a d .   With   t h i s   a r r a n g e m e n t ,   i t   is   p o s s i b l e   t o  

t r a c t   and  r e t r a c t   t h e   g u i d e   member  i n t o   and  o u t   of  t h e  

. s s e t t e   by  m a k i n g   use   of  t he   u p / d o w n   o p e r a t i o n   of  t h e  

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

.ruing  a t   w h i c h   t he   ink   r i b b o n   is   s e p a r a t e d   f rom  t h e   p r i n t  

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

L f f e r e n t   c o l o r   t o n e s .  

F i g s .   143  to  145  show  t he   d e t a i l   of  a  r i b b o n   c a s s e t t e  

!  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .   R e f e r r i n g   to  t h e s e  

i g u r e s ,   t he   r i b b o n   c a s s e t t e   716  a c c o m m o d a t e s   a  r i b b o n - t y p e  

h e r m a l   t r a n s f e r a b l e   member   719  one  end  of  w h i c h   is   wound  o n  

r o t a t a b l e   s u p p l y   r e e l   715a   w h i l e   t h e   o t h e r   end  i s   wound  o n  

t a k e - u p   r e e l   715b  w h i c h   a l s o   is   r o t a t a b l e .   T h e  

r r a n g e m e n t   i s   s u c h   t h a t   t h e   t h e r m a l   t r a n s f e r a b l e   member  7 1 9  

uns   in  t he   d i r e c t i o n   of  t h e   a r r o w   A  as  t h e   r e e l   715b  i s  

@riven  c o u n t e r c l o c k w i s e .  

A  c u t - o u t   728  i s   f o r m e d   in  t h e   l e f t   u p p e r   c o r n e r   o£  t h e  

• I b b o n   c a s s e t t e   716  as  v i e w e d   in  t h e s e   F i g u r e s .   T h e  

• h e r m a l   t r a n s f e r a b l e   member   719  i s   e x t r a c t e d   ou t   cf   t h e  

: a s s e t t e   t h r o u g h   one  end  o p e n i n g   729a   of  t he   c u t   o u t   728  a n d  

Ls  r e t r a c t e d   i n t o   t h e   c a s s e t t e   716  t h r o u g h   t he   o t h e r   e n d  

o p e n i n g   of  t he   cu t   ou t   728 .   A  t h e r m a l   h e a d   717  f o r   a p p l y i n g  
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*...v.wn„a.  u i . a u t , i . e r a D x e   member   719  i s  
i n s e r t a b i e   i n t o   t he   c u t   ou t   728  so  as  to  o c c u p y   a  p c s i t i o n  
D e h i n d   t h e   t h e r m a l   t r a n s f e r a b l e   member  7 1 9 .  

A  g u i d e   member  724  i s   d i s p o s e d   in  t h e   v i c i n i t y   of  t h e  
: u t - o u t   7 2 9 b .   As  w i l l   be  s e e n   f rom  F i g .   1 4 5 ,   t h e   g u i d e  
lember   724  c o n s t i t u t e s   a  p o r t i o n   of  a  s w i t c h i n g   m e c h a n i s m  
' 3 0 .  

The  s w i t c h i n g   m e c h a n i s m   730  i s   a s s e m b l e d   on  a  s h a f t   7 3 1  
' h i c h   is   d i s p o s e d   in  t he   r i b b o n   c a s s e t t e   716  so  as  to  e x t e n d  
r t h o g o n a l l y   to  t h e   d i r e c t i o n   of  r u n n i n g   of  t he   t h e r m a l  
r a n s f e r a b l e   m e m b e r .  

The  s h a f t   731  has   b o t h   ends   w h i c h   a r e   s l i d a b l y   g u i d e d  
y  a  p a i r   of  b e a r i n g s   732 ,   733  f i x e d   on  a  b o t t o m   p l a t e   7 1 6 a  
f  t he   r i b b o n   c a s s e t t e   716 .   Both   t he   b e a r i n g s   732  and  7 3 3  
re  s u b s t a n t i a l l y   t h e   same  in  t he   c o n s t r u c t i o n   and  a r e  
r r a n g e d   in  s y m m e t r y   bu t   t h e   p h a s e s   of  cams  and  g u i d e  

r o o v e s   on  t h e s e   b e a r i n g s   a r e   90°  o f f s e t   f r om  e a c h   o t h e r .  
>re  s p e c i f i c a l l y ,   as  shown  in  F i g .   146 ,   t he   end  s u r f a c e   o f  
»e  732  of  t he   b e a r i n g s   a d j a c e n t   to  t h e   o t h e r   733  has   c a m  
i r f a c e s   732a  a t   90°  i n t e r v a l   in  t he   c i r c u m f e r e n t i a l  

r e c t i o n ,   s u c h   t h a t   e a c h   cam  s u r f a c e   732a   i s   d e e p e n e d  

o g r e s s i v e l y   t o w a r d s   t he   t h e r m a l   t r a n s f e r a b l e   member  7 1 9 .  
g u i d e   g r o o v e   732a  i s   f o r m e d   so  as  to  e x t e n d   in  t h e   a x i a l  
r e c t i o n   of  t he   s h a f t   731  b e t w e e n   e a c h   p a i r   of  a d j a c e n t   c a m  
r f a c e s   7 3 2 a .   The  d e p t h   of  t he   g u i d e   g r o o v e s   732b  f o r m e d  
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a l l o w e r   g r o o v e s   a p p e a r   a l t e r n a t i n g ^   a t   90°  i n t e r v a l   i n  

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

The  o t h e r   b e a r i n g   733  has   l a t e r - m e n t i o n e d   s i m i l a r   g u i d e  

o o v e s   b u t   t he   d e p t h   of  t h e s e   g u i d e   g r o o v e s   i s   c o n s t a n t ,  

e  o t h e r   b e a r i n g   733  a l s o   has   cam  s u r f a c e s   733a   f o r m e d   a t  

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

l e r e o f   a d j a c e n t   to  t h e   b e a r i n g   7 3 2 .  

The  cam  s u r f a c e s   733a   on  t h e   b e a r i n g   733  a r e   t a p e r e d   i n  

ie  d i r e c t i o n   o p p o s i t e   to   t he   d i r e c t i o n   of  t a p e r   of  t h e   c a m  

i r f a c e s   732a   on  t h e   b e a r i n g   732 .   In  a d d i t i o n ,   90°  p h a s e  

L f f e r e n c e   i s   f o r m e d   b e t w e e n   t h e   cam  s u r f a c e s   733a   on  t h e  

e a r i n g   733  and  t h e   cam  s u r f a c e s   732a   on  t he   b e a r i n g   7 3 2 .  

B  s t a t e d   b e f o r e ,   t he   a d j a c e n t   cam  s u r f a c e s   733a   a r e  

e p a r a t e d   f rom  e a c h   o t h e r   by  t h e   r e s p e c t i v e   g u i d e   g r o o v e s  

33b  w h i c h   e x t e n d   in  t h e   a x i a l   d i r e c t i o n .   C o n s e q u e n t l y ,   t h e  

h a s e   of  t he   g u i d e   g r o o v e s   733b  in  the   b e a r i n g   733  i s   9 0 °  

@ffset   f rom  t he   g u i d e   g r o o v e s   732b  in  t h e   b e a r i n g   7 3 2 .  

A  d e t e n t   g e a r   734  i s   i n t e g r a l l y   f i x e d   to  t h e   m i d  

> o r t i o n   of  t he   s h a f t   731  i n t e r m e d i a t e   b e t w e e n   t he   b e a r i n g s  

,32  and  733 .   A  s p r i n g   735  i s   wound  a r o u n d   t he   s h a f t   731  s o  

l8  to   a c t   b e t w e e n   t h e   d e t e n t   g e a r   734  and  the   b e a r i n g   7 3 3 .  

In  c o n s e q u e n c e ,   t h e   s h a f t   731  is   a l w a y s   u r g e d   t o w a r d s  

:he  o p e n i n g   728  by  t he   f o r c e   of  t h e   s p r i n g   7 3 5 .  
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s.  ^   aLlaLL  /JX  1S  r i x e d   a  S w i t c h i n g   m e m b e r  
736  f o r   r o t a t i o n   w i t h i n   t he   o p e n i n g   728 .   The  a f o r e m e n t i o n e d  
g u i d e   member   724  i s   i n t e g r a l l y   f i x e d   to  t he   s w i t c h i n g   m e m b e r  
7 3 6 .  

A  p r o j e c t i o n   737  and  p r o j e c t i o n s   738  a d a p t e d   to  b e  
r e c e i v e d   in  t he   g u i d e   g r o o v e s   732b  and  733b  a r e   p r o j e c t e d  
from  b o t h   s i d e s   of  t he   d e t e n t   g e a r   734  so  as  to  e x t e n d   i n  

o p p o s i t e   d i r e c t i o n s   t h e r e f r o m   at   90°  i n t e r v a l   in  t h e  

: i r c u m f e r e n t i a l   d i r e c t i o n .   The  s o l e   p r o j e c t i o n   737  i s  

) o s i t i o n e d   in  a l i g n m e n t   w i t h   one  of  t h e   p r o j e c t i o n s   7 3 8 .  

'he  p r o j e c t i o n   737  has   a  l e n g t h   w h i c h   i s   a b o u t   two  t i m e s   a s  

a r g e   as  t h a t   of  t he   p r o j e c t i o n   737 .   In  t h e   i l l u s t r a t e d  

m b o d i m e n t ,   t h e r e   a r e   f o u r   p r o j e c t i o n s   738  a t   90<>  i n t e r v a l .  

A  d e t e n t   739  i s   f i x e d   to  t he   c a s s e t t e   in  p a r a l l e l   w i t h  

he  s h a f t   731 .   As  shown  in  F i g .   145 ,   t h e   d e t e n t   739  has   a  

u b s t a n t i a l l y   t r i a n g u l a r   fo rm  and  i s   f i x e d   to   t he   b o t t o m  

l a t e   716a  t h r o u g h   i t s   b o t h   l e g s   7 3 9 a .  

The  d e t e n t   739  has  a  c r o s s - s e c t i o n a l   s h a p e   w i t h   an  a p e x  

n g l e   w h i c h   i s   more  a c u t e   t h a n   t he   a n g l e   of  t h e   v a l l e y   o f  

he  d e t e n t   g e a r   734 .   , 

The  l e n g t h   of  t he   d e t e n t   739  is   so  s e l e c t e d   t h a t ,   w h e n  

ne  d e t e n t   g e a r   734  has  been   moved  to  t h e   p o s i t i o n   c l o s e s t  

3  t h e   b e a r i n g s   732  and  733  in  a  m a n n e r   w h i c h   w i l l   b e  

- s c r i b e d   l a t e r ,   i t   comes  o f f   t he   d e t e n t   g e a r   734  so  as  t o  

Llow  the   d e t e n t   g e a r   734  to  r o t a t e .  

IVX  - 



The  o p e r a t i o n   or  t h i s   e m D o a i m e n t   n a v i n y   u ie   u e s ^ n u c u  

m b o d i m e n t   i s   as  f o l l o w s .  

S i n c e   t he   p r i n c i p l e   of  t he   m u l t i - c o l o r   r e c o r d i n g   i s  

u b s t a n t i a l l y   t he   same  as  t h a t   in  t he   p r e c e d i n g   e m b o d i m e n t s ,  

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

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

When  t h e   a p p a r a t u s   i s   in  t he   s t a n d - b y   p o s i t i o n  

i r e p a r i n g   f o r   t he   r e c o r d i n g ,   t he   t h e r m a l   h e a d   717  i s  

j o s i t i o n e d   in  t h e   o p e n i n g   728  of  t he   r i b b o n   c a s s e t t e   7 1 6  

t o u n t e d   on  t h e   c a r r i a g e   and  i s   h e l d   in  t h e   n e u t r a l   s t a t e .  

In  t h i s   s t a t e ,   t h e   s h a f t   731  and  t h e   s w i t c h i n g   m e m b e r  

'36  have   b e e n   moved  f o r w a r d   by  t he   f o r c e   of  t h e   s p r i n g   7 3 5 ,  

is  shown  in  F i g .   146 ,   so  t h a t   t he   p r o j e c t i o n   737  i s   r e c e i v e d  

Ln  t h e   s h a l l o w e r   g u i d e   g r o o v e   732b  of  t h e   b e a r i n g   732  ( s e e  

f i g .   1 5 0 ) .  

In  t h i s   s t a t e ,   t h e   d e t e n t   g e a r   734  i s   p o s i t i o n e d  

s u b s t a n t i a l l y   a t   t h e   mid  p o s i t i o n   b e t w e e n   t h e   b e a r i n g s   7 3 2  

and  733  so  t h a t   t h e   s w i t c h i n g   member  736  and  t h e   g u i d e  

nember   724  i n t e g r a l   t h e r e w i t h   a r e   a l l o w e d   to  t r a v e l  

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

724  is   s t i l l   p o s i t i o n e d   w i t h i n   t he   r i b b o n   c a s s e t t e   7 1 6 .  

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

p r e p a r i n g   f o r   t he   r e c o r d i n g   o p e r a t i o n .  

The  r e c o r d i n g   o p e r a t i o n   is   t h e n   c o m m e n c e d .   T h e  

o p e r a t i o n   mode  f o r   r e c o r d i n g   in  t he   c o l o r   t o n e   of  t he   s e c o n d  

-  iyz   - 
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—   ^   u ^ m g   tne   one  w h i c h   is   u s e d   m o s t  
f r e q u e n t l y ,   i s   a t t a i n e d   by  mov ing   the   t h e r m a l   head   717  a l o n e  
so  as  to  p r e s s   t h e   t h e r m a l   t r a n s f e r a b l e   member  719  o n t o   t h e  
p l a t e n   704  t h r o u g h   t he   p r i n t   p a p e r .  

T h e n ,   t he   h e a t e r   p o r t i o n   717a  is   a c t i v a t e d   to  g e n e r a t e  
l e a t ,   t h e r e b y   c o n d u c t i n g   the   r e c o r d i n g .   In  t h i s   c a s e ,   t h e  
: h e r m a l   t r a n s f e r a b l e   member  719  i s   p u l l e d   t o w a r d s   t h e   r i b b o n  

c a s s e t t e   so  as  to  be  s e p a r a t e d   s h o r t l y   a f t e r   i t   l e a v e s   t h e  
: h e r m a l   head   717 ,   so  t h a t   t he   r e c o r d i n g   i s   done  in  t h e   c o l o r  

:one  of  the   s e c o n d   ink  l a y e r .  

When  i t   i s   d e s i r e d   to  c o n d u c t   t he   r e c o r d i n g   in  t h e  

: o l o r   t o n e   of  t h e   f i r s t   ink  l a y e r ,   h e a d - u p   o p e r a t i o n   i s  

i n d u c t e d   to  move  t h e   t h e r m a l   head   717  away  f rom  t h e   p l a t e n  
04  f rom  the   n e u t r a l   p o s i t i o n   shown  in  F i g s ,   150  and  1 5 1 .  

In  c o n s e q u e n c e ,   t h e   t h e r m a l   head   717  c o n t a c t s   t h e  

w i t c h i n g   member  736  so  as  to  f o r c e   i t   back   t o g e t h e r   w i t h  

he  s h a f t   731  a g a i n s t   t he   f o r c e   of  the   s p r i n g   735.   m  

o n s e q u e n c e ,   t h e   p r o j e c t i o n   737  comes  o f f   t he   s h a l l o w   g u i d e  

r o o v e   732b  and  t he   p r o j e c t i o n s   738  on  t he   o p p o s i t e   s i d e   o f  

he  d e t e n t   g e a r   come  i n t o   c o n t a c t   w i t h   t he   cam  s u r f a c e   7 3 2 a  

f  t he   b e a r i n g   733 ,   so  t h a t   t he   p r o j e c t i o n s   738  s l i p   a l o n g  

n.e  cam  s u r f a c e s   732a   i n t o   t he   g u i d e   g r o o v e s   7 3 3 b .  

I t   w i l l   be  s e e n   t h a t   the   m o v e m e n t   of  t he   p r o j e c t i o n   7 3 8  

3  c o n d u c t e d   s u b s t a n t i a l l y   a t   90°  i n t e r v a l ,   so  t h a t   t h e  

.  ao  - 
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ch  o p e r a t i o n -  

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

lad  717  l e a v e s   t he   s w i t c h i n g   member  7 3 6 .  

in   c o n s e q u e n c e ,   t h e   s h a f t   731  i s   moved  f o r w a r d   t o g e t h e r  

. th   t he   s w i t c h i n g   member   736  by  t h e   r e s i l i e n t   f o r c e   of  t h e  

> r ing   735  so  t h a t   t h e   p r o j e c t i o n   737  comes  to  f i t   in  t h e  

I j a c e n t   d e e p   g u i d e   g r o o v e   7 3 2 .  

in  c o n s e q u e n c e ,   t h e   s h a f t   731  and  the   s w i t c h i n g   m e m b e r  

36  a r e   a l l o w e d   to  move  a  d i s t a n c e   c o r r e s p o n d i n g   to  t h e  

i f f e r e n c e   in   t he   d e p t h   of  t h e   g u i d e   g r o o v e s ,   so  t h a t   t h e  

a i d e   member  724  a l s o   i s   moved  f o r w a r d   so  as  to  p r o j e c t   f r o m  

he  r i b b o n   c a s s e t t e   716  t o w a r d s   t h e   p l a t e n   7 0 4 .  

in   t h i s   s t a t e ,   t h e   t h e r m a l   t r a n s f e r a b l e   member   719  i s  

u l l e d   t o w a r d s   t he   p l a t e n   704  by  t h e   g u i d e   member  7 2 4 .  

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

52  to  154.   As  w i l l   be  s e e n   f rom  F i g .   146 ,   t he   t h e r m a l  

r a n s f e r a b l e   member  719  i s   p r e s s e d   o n t o   t he   p l a t e n   704  b y  

he  g u i d e   member  724 ,   a t   a  p o s i t i o n   wh ich   i s   s p a c e d   by  a  

r e d e t e r m i n e d   d i s t a n c e   f r o m   t h e   t h e r m a l   h e a d   717 ,   and  i s  

r e t r a c t e d   i n t o   t he   r i b b o n   c a s s e t t e   716  a f t e r   p a s s i n g   t h e  

3u ide   member  724  w h i c h   i s   s p a c e d   f rom  the   t h e r m a l   d i s t a n c e .  

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

:he  c o l o r   t o n e   of  t h e   f i r s t   ink   l a y e r   as  e x p l a i n e d   b e f o r e .  
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When  i t   is   d e s i r e d   to  c o n d u c t   t he   r e c o r d i n g   in  t h e  

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

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

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

717  is   e f f e c t e d   a g a i n   so  as  to  r e t r a c t   t he   s w i t c h i n g   m e m b e r  

736  and  the   s h a f t   7 3 1 .  

In  c o n s e q u e n c e ,   t h e   p r o j e c t i o n   737  comes  o f f   t h e   d e e p  

g u i d e   g r o o v e   732  as  shown  in  F i g .   148 ,   and  t h e   p r o j e c t i o n  

738  s l i d e s   a l o n g   the   cam  s u r f a c e   733a  i n t o   t h e   g u i d e   g r o o v e  

7 3 3 b ,   so  t h a t   t he   d e t e n t   g e a r   734  makes   a  f u r t h e r   9 0 °  

r o t a t i o n .  

Then ,   as  t he   t h e r m a l   h e a d   717  i s   r e s e t   in  t h i s  

c o n d i t i o n ,   t he   s h a f t   731  i s   moved  f o r w a r d   by  t h e   f o r c e   o f  

t he   s p r i n g   735  so  t h a t   t h e   s h a f t   731  i s   moved  a h e a d   t h e r e b y  

b r i n g i n g   the   p r o j e c t i o n   737  i n t o   e n g a g e m e n t   w i t h   t h e   s h a l l o w  

g r o o v e   732,   t h e r e b y   r e t a i n i n g   t he   g u i d e   member  724  a t   a  

p o s i t i o n   w h e r e   i t   d o e s   no t   p r o j e c t   f rom  t he   c a s s e t t e   716  a s  

shown  in  F i g .   1 5 0 .  

The  a b o v e - d e s c r i b e d   o p e r a t i o n   is   i l l u s t r a t e d   in  F i g s .  

155  and  156.   I t   w i l l   be  u n d e r s t o o d   t h a t   t he   r e c o r d i n g   i s  

c o n d u c t e d   a g a i n   in  t he   c o l o r   t o n e   of  t he   s e c o n d   ink  l a y e r ,  

as  e x p l a i n e d   b e f o r e .  

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

l o w e r i n g   the   t h e r m a l   h e a d   717  is   c o n d u c t e d   by  r o t a t i n g   a  

s u i t a b l e   d r i v i n g   member  s u c h   as  a  c a m .  

195  - 
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v e n t i o n ,   t h e   g u i d e   member   i s   p r o j e c t e d   and  r e t r a c t e d   f r o m  

e  c a s s e t t e   s e l e c t i v e l y   in  a c c o r d a n c e   w i th   t he   m o v e m e n t   o f  

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

e  t h e r m a l   t r a n s f e r a b l e   member   f rom  t he   p r i n t   p a p e r ,  

i e r e b y   c o n d u c t i n g   r e c o r d i n g   by  t h e   s e l e c t i v e   use   of  two  ' 

i c o r d i n g   c o l o r s .  

As  w i l l   be  u n d e r s t o o d   f rom  t h e   f o r e g o i n g   d e s c r i p t i o n ,  

,  t h e   d e s c r i b e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,   t h e   m e c h a n i s m  

>r  s w i t c h i n g   t h e   p o s i t i o n   of   a  g u i d e   member  w h i c h   v a r i e s  

«   s e p a r a t i o n   t i m i n g   i s   p r o v i d e d   on  t h e   r i b b o n   c a s s e t t e ,   s o  

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

a s s e t t e .  

in   a d d i t i o n ,   t he   p o w e r   f o r   d r i v i n g   the   s w i t c h i n g  

e c h a n i s m   i s   d e r i v e d   f rom  t h e   m o v e m e n t   of  t he   t h e r m a l   h e a d ,  

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

l i m i n a t e d   so  as  to  s i m p l i f y   t he   c o n s t r u c t i o n .  

Jo  c/  v 



0 2 5 5 8 4 1  

1.  An  image   r e c o r d i n g   a p p a r a t u s   in  w h i c h   an  image   i s  
r e c o r d e d   on  a  r e c o r d i n g   medium  by  means   of  an  ink  s h e e t  

c a r r y i n g   i n k s ,   c o m p r i s i n g :  

a  m o u n t i n g   p o r t i o n   f o r   m o u n t i n g   s a i d   ink  s h e e t ;  

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

c o n t r o l   means   f o r   c o n t r o l l i n g ,   in  a c c o r d a n c e   w i t h   t h e  
: o l o r   t o n e   in  w h i c h   the   r e c o r d i n g   i s   to  be  made ,   t h e  

: o n d i t i o n   f o r   s e p a r a t i o n   of  s a i d   ink   s h e e t   f rom  s a i d  

e c o r d i n g   med ium  a f t e r   t h e   a c t i o n   of  s a i d   r e c o r d i n g   means   o n  
a i d   ink  s h e e t .  

An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  
h e r e i n   s a i d   ink  s h e e t   has   a  s u b s t r a t e   and  a t   l e a s t   f i r s t  

nd  s e c o n d   ink  l a y e r s   f o r m e d   on  s a i d   s u b s t r a t e ,   t he   l e v e l   o f  
he  a d h e s i o n   f o r c e   b e t w e e n   s a i d   s e c o n d   ink  l a y e r   and  s a i d  

i r s t   ink   l a y e r   and  t he   l e v e l   of  t h e   a d h e s i o n   f o r c e   b e t w e e n  

a i d   s u b s t r a t e   and  s a i d   f i r s t   ink   l a y e r   a r e   c h a n g e d   s u c h  

h a t ,   when  t he   t e m p e r a t u r e   of  s a i d   ink   s h e e t   i s  

D m p a r a t i v e l y   h i g h ,   one  of  t h e s e   l e v e l s   i s   h i g h e r   t h a n   t h e  

t h e r   l e v e l ,   w h e r e a s ,   when  t he   t e m p e r a t u r e   of  s a i d   ink   s h e e t  

s  c o m p a r a t i v e l y   low,   s a i d   one  of  s a i d   l e v e l s   i s   s m a l l e r  

lan  s a i d   t h e   o t h e r   l e v e l .  

.U  I  - 
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, e r e i n   s a i d   ink  s h e e t   has   a  p l u r a l i t y   of  ink  l a y e r s   h a v i n g  

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

An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

Lming  a t   w h i c h   s a i d   ink   s h e e t   i s   s e p a r a t e d   f rom  s a i d  

s c o r d i n g   m e d i u m .  

.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

h e r e i n   s a i d   c o n t r o l   means   i n c l u d e s   a  member  w h i c h   i s  

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

nk  s h e e t   o n t o   s a i d   r e c o r d i n g   med ium  and  a  r e t r a c t e d  

o s i t i o n   w h e r e   i t   i s   r e t r a c t e d   f rom  s a i d   p r e s s i n g   p o s i t i o n .  

.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

s  m o v a b l e   a l o n g   s a i d   r e c o r d i n g   m e d i u m .  

.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

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

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

i i t h e r   one  of  s a i d   f i r s t   and  s e c o n d   h e a t   g e n e r a t i n g   m e m b e r s  

LS  s e l e c t i v e l y   a c t i v a t e d   to  g e n e r a t e   h e a t   in  a c c o r d a n c e   w i t h  

c o l o r   t o n e   d a t a .  

3.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

is  p r o v i d e d   w i t h   a  ma in   h e a t   g e n e r a t i n g   member  and  a n  
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a u x i l i a r y   n e a t   g e n e r a t i n g   member ,   s a i d   h e a t   g e n e r a t i n g  

members   b e i n g   a d a p t e d   to  be  a c t i v a t e d   s e l e c t i v e l y   e i t h e r   i n  

a  mode  in  w h i c h   o n l y   t he   main   h e a t   g e n e r a t i n g   member  i s  

a c t i v a t e d   or  in  a n o t h e r   mode  in  w h i c h   b o t h   the   main   a n d  

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

9.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

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

d a t a   . 

10.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n   s a i d   c o n t r o l   means   i n c l u d e s   a  member  p r o v i d e d   on  t h e  

main  p a r t   of  s a i d   r e c o r d i n g   a p p a r a t u s   and  m o v a b l e   b e t w e e n   a  

p r e s s i n g   p o s i t i o n   w h e r e   i t   p r e s s e s   s a i d   ink  s h e e t   o n t o   s a i d  

r e c o r d i n g   medium  and  a  r e t r a c t e d   p o s i t i o n   in  w h i c h   i t   h a s  

been  r e t r a c t e d   f rom  s a i d   p r e s s i n g   p o s i t i o n .  

11.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

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

12.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n   s a i d   ink  s h e e t   is   a c c o m m o d a t e d   in  a  c a s s e t t e   a d a p t e d  

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

c a s s e t t e   has   a  member  fo r   p r e s s i n g   s a i d   ink  s h e e t   o n t o   s a i d  

r e c o r d i n g   m e d i u m .  

L3.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

iyy  - 
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s a i d   ink  s h e e t   f rom  s a i d   r e c o r d i n g   medium  a f t e r   a c t i o n   o f  

id  r e c o r d i n g   means   on  s a i d   ink  s h e e t .  

An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

ik  s h e e t   fo r   t h e   r e c o r d i n g   and  an  ink   s h e e t   f o r   t h e   p u r p o s e  

:  c o r r e c t i o n   of  r e c o r d e d   i m a g e .  

5.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

l e r e i n   s a i d   m o u n t i n g   p o r t i o n   has   two  s t a g e s   i n c l u d i n g   a  

L r s t   s t a g e   f o r   m o u n t i n g   a  c o r r e c t i o n   r i b b o n   and  a  s e c o n d  

t a g e   f o r   m o u n t i n g   t w o - c o l o r e d   r i b b o n .  

6.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

h e r e i n   s a i d   c o n t r o l   means   i s   f u r t h e r   a d a p t e d   to  c o n t r o l  

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

7.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

h e r e i n   s a i d   r e c o r d i n g   means   is   a d a p t e d   to  be  moved  up  a n d  

own  in  an  i n t e r l o c k e d   r e l a t i o n   to  t he   m o v e m e n t   of  a  

m a s s i n g   member  a d a p t e d   to  p r e s s   s a i d   ink  s h e e t   o n t o   s a i d  

• e c o r d i n g   m e d i u m .  

.8.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

t h e r e i n   s a i d   r e c o r d i n g   means   i s   a d a p t e d   to  be  moved  up  a n d  

lown  by  a  power   d e r i v e d   f rom  a  d r i v i n g   power   s o u r c e   w h i c h  

H s o   d r i v e s   a  p r e s s i n g   member  f o r   p r e s s i n g   an  ink  s h e e t   o n t o  

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

i*j  w  w 
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l c ^ i u i M y   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  
w h e r e i n   s a i d   c o n t r o l   means   i s   c a p a b l e   of  v a r y i n g   the   f o r c e  
w i t h   w h i c h   s a i d   ink  s h e e t   i s   p r e s s e d   o n t o   s a i d   r e c o r d i n g  
m e d i u m .  

20.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n   s  a i d   c o n t r o l   means   i s   a d a p t e d   to  c o n t r o l   t he   r a t e  
3f  g e n e r a t i o n   of  h e a t   in  s a i d   r e c o r d i n g   m e a n s .  

21.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

t h e r e i n   s a i d   c o n t r o l   means   i s   p r o v i d e d   d o w n s t r e a m   f rom  t h e  

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

r e c o r d i n g   o p e r a t i o n   as  v i e w e d   in  t he   d i r e c t i o n   of  m o v e m e n t  

)f  s a i d   ink  s h e e t .  

!2.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

' h e r e i n   s a i d   c o n t r o l   means   i n c l u d e s   a  s l a c k   t a k e - u p   m e a n s  

:or  t a k i n g   up  any  s l a c k   of  s a i d   ink  s h e e t   w h i c h   is   c a u s e d  

'hen  t he   t i m i n g   of  s e p a r a t i o n   of  s a i d   ink  s h e e t   f rom  s a i d  

e c o r d i n g   medium  is   c h a n g e d .  

3.  An  image   r e c o r d i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

4.  An  ink  s h e e t   c a s s e t t e   a d a p t e d   to  be  d e t a c h a b l y   m o u n t e d  

n  an  image   r e c o r d i n g   a p p a r a t u s   c a p a b l e   of  r e c o r d i n g   a n  

mage  in  d i f f e r e n t   c o l o r   t o n e s   in  a c c o r d a n c e   w i t h   c o l o r   t o n e  

a t a ,   s a i d   ink  s h e e t   c a s s e t t e   c o m p r i s i n g :  

an  ink  s h e e t   s u p p l y   p o r t i o n   f o r   s u p p o r t i n g   an  ink  s h e e t  

o  be  s u p p l i e d ;  



b>  W  <Lf  •  @ 

an  mK  snee r ,   c a x e - u p   put  t u i   ^ ^ o . . . ^   u f  

A p p l i e d   f rom  s a i d   ink  s h e e t   s u p p l y   p o r t i o n ;  

a  d r i v i n g   power   r e c e i v i n g   p o r t i o n   f o r   r e c e i v i n g   d r i v i n g  

Dwer  w h i c h   e n a b l e s   s a i d   ink  s h e e t   t a k e - u p   p o r t i o n   to  t a k e -  

p  s a i d   ink  s h e e t ;   a n d  

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

h e e t   a l o n g   w h i c h   s a i d   ink  s h e e t   moves  f rom  s a i d   ink  s h e e t  

u p p l y   p o r t i o n   to  s a i d   ink  s h e e t   t a k e - u p   p o r t i o n .  

5.  An  ink  s h e e t   c a s s e t t e   a c c o r d i n g   to  C l a i m   23,  w h e r e i n  

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

nk  l a y e r s   f o r m e d   on  s a i d   s u b s t r a t e ,   t he   l e v e l   of  t h e  

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

nk  l a y e r   and  t h e   l e v e l   of  t h e   a d h e s i o n   f o r c e   b e t w e e n   s a i d  

u b s t r a t e   and  s a i d   f i r s t   ink   l a y e r   a r e   c h a n g e d   s u c h   t h a t ,  

-hen  t h e   t e m p e r a t u r e   of  s a i d   ink  s h e e t   is   c o m p a r a t i v e l y  

d g h ,   one  of  t h e s e   l e v e l s   is   h i g h e r   t h a n   t h e   o t h e r   l e v e l ,  

w h e r e a s ,   when  t h e   t e m p e r a t u r e   of  s a i d   ink  s h e e t   i s  

: o m p a r a t i v e l y   l ow,   s a i d   one  of  s a i d   l e v e l s   i s   s m a l l e r   t h a n  

sa id   t h e   o t h e r   l e v e l .  
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ils  International  search  report  has  not  oeen  eswonsneo  in  reatioci  «..a...  ~ 
□  @  Claim  numbers  because  they  relate  to  subject  matter  »  not  required  to  be  searched  by  this  Authority,  namr  ly: 

n   claim  numbers  because  they  relate  to  parts  of  the  international  application  mat  ao  no.  compiy  .™ 
ments  to  such  an  eVtent'that'n'o  meaningful  international  search  can  be  carried  out  'J.  specifically: 

l\.D  OBSERVATIONS  WHERE  UNITY  OF  INVENTION  la  UCMHU 

'his  International  Searching  Authority  found  multiple  inventions  in  this  international  application  as  follows: 

t  .□  As  all  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  Internationa,  searcn  repon  „vBra  „,  _......  «. 

,  □  ^ ^ T l S S i u - d   additional  search  fees  were  timely  paid  by  the  applicant,  this  Internationa,  search  report  covers  only  those 
claims  of  the  international  application  for  which  fees  were  paid,  specifically  claims: 

3  □  No  required  additional  search  fees  were  timely  paid  by  the  applicant.  Consequent*,  tnts  .mernauona,  searcn  repon  „  .„..._» 
invention  first  mentioned  in  the  claims:  it  is  covered  by  claim  numbers: 

«,□  As  all  searchable  claims  could  be  searched  without  effort  iustlfying  an  additional  fee.  the  International  Searching  Authority  did  not  Invite 
payment  ol  any  additional  fee. 

Remark  on  Protest 
□  The  additional  search  fees  were  accompanied  by  applicant's  protest. 
□  No  protest  accompanied  the  payment  of  additional  search  fees.  — 
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2.LI  As  only  some  of  the  required  additional  search  fees  were  timely  paid  by  the  applicant,  thia  lntemattonal„arch  report  covers  onlv  thosa claims  of  the  international  application  for  which  fees  were  paid,  specifically  claima: 

3.I_J  No  required  additional  search  fees  were  timely  paid  by  the  applicant.  Consequently,  this  international  search  report  is  restricted  to  tt-e invention  first  mentioned  In  the  claims:  it  is  covered  by  claim  numbers: 

.—  I  As  all  searchable  claims  could  be  searched  without  effort  Justifying  an  additional  fee,  the  International  Searching  Authority  did  not  Invila payment  of  any  additional  fee. 
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This  international  search  report  has  not  been  established  In  respect  of  certain  claims  under  Article  1  7izi  lai  lor  ine  loiiowing  reasons 
1  D  Claim  numbers  because  they  relate  to  subject  matter  »  not  required  to  be  searched  by  this  Authority,  namely: 

2.C3  Claim  numbers  because  they  relate  to  parts  of  the  international  application  that  do  not  comply  with  the  prescribed  require- 
ments  to  such  an  extent  that  no  meaningful  international  search  can  be  carried  out  specifically: 

VI.U  OBSERVATIONS  WHERE  UNITY  OF  INVENTION  IS  LACKING" 

This  International  Searching  Authority  found  multiple  Inventions  in  this  international  application  as  ioiiows: 

1  £2  As  all  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  International  search  report  covers  all  searchable  claims  of  the 
international  application. 

2.0  As  only  some  of  the  required  additional  search  fees  were  timely  paid  by  the  applicant,  this  International  search  report  covers  only  those 
claims  of  the  international  application  for  which  fees  were  paid,  specif  ically  claims: 

3.LJ  No  required  additional  search  fees  were  timely  paid  by  the  applicant.  Consequently,  this  International  search  report  Is  restricted  to  th( 
invention  first  mentioned  in  the  claims;  it  is  covered  by  claim  numbers: 

4.LJ  As  all  searchable  claims  could  be  searched  without  effort  justifying  an  additional  fee,  the  International  Searching  Authority  did  not  invite 
payment  of  any  additional  fee. 

Remark  on  Protest 
□  The  additional  search  fees  were  accompanied  by  applicant's  protest. 
CD  No  protest  accompanied  the  payment  of  additional  search  lees. 
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