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Thermal  printer. 
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©  A  thermal  printer  having  a  reciprocating  carriage  (8),  a 
thermal  print  head  (14)  provided  on  the  carriage,  a  controller 
(1)  for  controlling  the  movement  of  the  carriage  and  the  print- 
ing  operation  of  the  print  head,  a  ribbon  cassette  (10)  mounted 
on  the  carriage,  an  inked  ribbon  (21)  coiled  within  the  ribbon 
cassette,  a  carriage  drive  motor  (3)  and  drive  belt  (5)  for  reci- 
procating  the  carriage,  and  an  inked  ribbon  take-up  mechan- 
ism  for  taking  up  the  inked  ribbon  in  one  direction  by  the  reci- 
procative  movement  of  the  carriage,  wherein  the  thermal  print 
head  is  provided  with  a  plurality  of  thermal  element  arrays  (24, 
25)  having  different  pitches  of  thermal  elements  or  different 
sizes  of  thermal  elements. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  t h e r m a l  

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

s i z e s .  

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

of   s e v e r a l   p r i n t   h e a d s   of   d i f f e r e n t   c h a r a c t e r   s i z e s ,   a n d  

c h a r a c t e r s   in   d i f f e r e n t   s i z e s   a r e   p r i n t e d   by  c h a n g i n g   t h e  

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

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

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

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

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

in   d i f f e r e n t   s i z e s   u s i n g   a  s i n g l e   p r i n t   h e a d .  

The  p r e s e n t   i n v e n t i o n   r e s i d e s   in   a  t h e r m a l  

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

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

b e i n g   p r o v i d e d   w i t h   a  d i f f e r e n t   p i t c h   or   s i z e   of  t h e r m a l  

e l e m e n t s ,   so  t h a t   t h e   s i z e   of   p r i n t e d   c h a r a c t e r s   c a n  

r e a d i l y   be  c h a n g e d   by  s e l e c t i v e l y   a c t i v a t i n g   an  a r r a y  

of   t h e r m a l   e l e m e n t s .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  a p p a r e n t   f r o m  

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

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

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of   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   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 .   2  i s   an  i l l u s t r a t i o n   u s e d   to   e x p l a i n   t h e  

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

F i g .   3  i s   a  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   u s e d   in   t h e   i n v e n t i v e   p r i n t e r ;  

F i g .   4  i s   an  i n t e r n a l   v i e w   of   t h e   r i b b o n   c a s s e t t e ;  

F i g .   5  i s   an  e x t e r n a l   v i e w   of   t h e   t h e r m a l   p r i n t  

h e a d   of   t h e   i n v e n t i v e   p r i n t e r ;  

F i g .   6  i s   a  m a g n i f i e d   v i e w   s h o w i n g   two  a r r a y s  

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

h e a d ;  

F i g .   7  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   t h e   p r i n t  

mode  s w i t c h i n g   c o n t r o l   c i r c u i t ;   a n d  

F i g .   8  i s   a  t i m i n g   c h a r t   s h o w i n g   m a j o r   s i g n a l s  

o b s e r v e d   in   t h e   c i r c u i t   shown  i n   F i g .   7 .  

An  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   w h i c h   i s  

a p p l i 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 e r   w i l l   now  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   t h e   d r a w i n g s .   The  a r r a n g e m e n t  

of   F i g .   1  i n c l u d e s   a  c o n t r o l l e r   1,  s i d e   b o a r d s   2,  a  

c a r r i a g e   d r i v e   m o t o r  3 ,   a  p a p e r   f e e d   knob   4,  a  c a r r i a g e  

d r i v e   b e l t   5,  a  c l a m p   6,  a  f r a m e   7,  a  c a r r i a g e   8,  a  r i b b o n  

t a k e - u p   b e l t   9,  a  r i b b o n   c a s s e t t e   10,   a  l i n e   f e e d   g e a r   1 1 ,  

a  p a p e r   r e l e a s e   l e v e r   12 ,   a  l i n e   f e e d   m o t o r   13,   a  d u a l  

p r i n t   h e a d   14,   a  p l a t e n   15,   a  m o t o r   f r a m e   16,   and   a  s h a f t  

17.  The  r i b b o n   c a s s e t t e   shown  in   F i g .   4  c o n t a i n s   a  r i b b o n  

s e n s o r   18,   a  r i b b o n   d r i v e   p u l l e y   19,   g u i d e   p i n s   20,   a n  

i n k e d   r i b b o n   21,   a  r i b b o n   t a k e - u p   r u b b e r   22,   and   r i b b o n  

t a k e - u p   p u l l e y s   23.   In  F i g .   1,  t h e   s i d e   b o a r d s   2  a r e  

s e c u r e d   by  s c r e w s   to   t h e   m o t o r   f r a m e   16  c o n s t i t u t i n g   t h e  



m a i n   f r a m e   of   t h e   p r i n t e r ,   and  t h e   f r a m e   7  and   s h a f t   17  

a r e   f i x e d   by  s c r e w s   b e t w e e n   t h e   s i d e   b o a r d s   2.  T h e  

l i n e   f e e d   m o t o r   13  i s   s e c u r e d   by  s c r e w s   to   t h e   s i d e   b o a r d  

2,  and   t h e   c a r r i a g e   d r i v e   m o t o r   3  i s   s e c u r e d   by  s c r e w s  

to  t h e   m o t o r   f r a m e   16.   The  p l a t e n   15  p r o v i d e d   w i t h   t h e  

l i n e   f e e d   g e a r   11  and  p a p e r   f e e d   k n o b   4  i s   f i x e d  

r o t a t a b l y   b e t w e e n   t h e   s i d e   b o a r d s   2.  The  c a r r i a g e   8  i s  

m o u n t e d   s l i d a b l y   on  t h e   s h a f t   17,   and  t h e   t h e r m a l   h e a d  

14  and  r i b b o n   c a s s e t t e   10  a r e   m o u n t e d   on  t h e   c a r r i a g e   8 .  

The  i n k e d   r i b b o n   21  i s   t a k e n   up  by  t h e   g e a r   m e c h a n i s m  

p r o v i d e d   on  t h e   c a r r i a g e   8  and  t h e   r i b b o n   d r i v e   b e l t   9 .  

T h e s e   g e a r   m e c h a n i s m   and  r i b b o n   d r i v e   b e l t ,   in   c o n j u n c t i o n  

w i t h   t h e   r i b b o n   d r i v e   p u l l e y   19,   g u i d e   p i n s   20,   r i b b o n  

t a k e - u p   r u b b e r   22  and  r i b b o n   t a k e - u p   p u l l e y   23,   as  w i l l  

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

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

to  be  of   u n i d i r e c t i o n a l   p r i n t i n g   ( p r i n t i n g   t a k e s   p l a c e  

o n l y   when   t h e   c a r r i a g e   8  m o v e s   f r o m   l e f t   to   r i g h t ) ,   a n d  

t h e   i n k e d   r i b b o n   21  i s   t a k e n   up  o n l y   when   t h e   c a r r i a g e  

8  moves   f r o m   l e f t   to   r i g h t .  

The  d r i v e   b e l t   9  i s   f i x e d   on  t h e   s i d e   b o a r d   2 

by  t h e   c l a m p   6.  The  c a r r i a g e   d r i v e   m o t o r   3,  l i n e   f e e d  

m o t o r   13  and  t h e r m a l   p r i n t   h e a d   14  a r e   o p e r a t e d   by  t h e  

c o n t r o l l e r   1  as  shown  by  t h e   a r r o w s   in   F i g .   1.  When  t h e  

c a r r i a g e   8  f i x e d   on  t h e   c a r r i a g e   d r i v e   b e l t   5  i s   m o v e d  

f rom  l e f t   to  r i g h t   by  t h e   r o t a t i o n   o f   t h e   c a r r i a g e   d r i v e  

m o t o r   3,  t h e   i n k e d   r i b b o n   21  in   t h e   r i b b o n   c a s s e t t e   10  i s  

t a k e n   up,   w h i l e   i t   i s   s t a t i o n a r y   when  t h e   c a r r i a g e   i s  



moved  r e v e r s e l y .  

In  F i g s .   3  and   4,  t h e   r i b b o n   t a k e - u p   f o r c e   i s  

p r o d u c e d   by  t h e   i n k e d   r i b b o n   d r i v e   m e c h a n i s m   on  t h e  

c a r r i a g e   8  and  t r a n s m i t t e d   to   t h e   r i b b o n   d r i v e   p u l l e y  

19.  The  t r a n s m i t t e d   f o r c e   i s   u s e d   to   t a k e   up  t h e   i n k e d  

r i b b o n   21  t h r o u g h   t h e   r i b b o n   t a k e - u p   r u b b e r   22  w h i c h   i s  

p r e s s e d   to  b o t h   c o i l e d   r i b b o n s   21  as  shown  in   F i g .   4 .  

The  r i b b o n   t a k e - u p   r u b b e r   22  r u n s   b e t w e e n   t h e   r i b b o n   t a k e -  

up  p u l l e y   23  and  t h e   r i b b o n   d r i v e   p u l l e y   19,   and  t h e  

i n k e d   r i b b o n   21  i s   l e d   by  t h e   g u i d e   p i n s   20.   A c c o r d i n g l y ,  

when  t h e   r i b b o n   d r i v e   p u l l e y   19  r o t a t e s ,   t h e   i n k e d   r i b b o n  

21  i s   t a k e n   up ,   w h i l e   d u r i n g   t h e   m o v e m e n t   of   t h e   i n k e d  

r i b b o n   21,   t h e   r i b b o n   s e n s o r   18  c h e c k s   t h e   p r e s e n c e   o f  

t h e   r i b b o n   2 1 .  

F i g .   5  shows   t h e   e x t e r n a l   v i e w   of   t h e   t h e r m a l  

p r i n t   h e a d   14  u s e d   in   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  

a r r a n g e d   as  d e s c r i b e d   a b o v e .   On  a  h e a d   s u b s t r a t e   3 4 ,  

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

24  and  25,  h e a d   d r i v e r s   28  and   29,   s h i f t   r e g i s t e r   2 7 ,  

and  c o n n e c t o r s   2 6 .  

F i g .   6  s h o w s   t h e   m a g n i f i e d   v i e w   of   t h e   t h e r m a l  

r e s i s t o r   e l e m e n t s .   E a c h   t h e r m a l   r e s i s t o r   e l e m e n t   h a s   a  

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

W,  and   t h e y   a r e   a l i g n e d   a t   a  p i t c h   of   P.  By  c h a n g i n g   o n e  

or   more   of   t h e   d i m e n s i o n s   L,  W  a n d   P  of   t h e   t h e r m a l  

r e s i s t o r   a r r a y s   24  and  25 ,   t h e   s i z e   of   c h a r a c t e r s   p r i n t e d  

by  t h e s e   t h e r m a l   r e s i s t o r   a r r a y s   can   be  c h a n g e d .   F o r  

e x a m p l e ,   by  m a k i n g   t h e   t h e r m a l   r e s i s t o r   a r r a y   24  to  h a v e  



a  p i t c h   Pl   f o r   P o i n t - 1 2   c h a r a c t e r s   and   t h e   t h e r m a l   r e s i s t o r  

a r r a y   25  to   h a v e   a  p i t c h   P2  f o r   P o i n t - 1 0   c h a r a c t e r s ,  

c h a r a c t e r s   of   P o i n t - 1 2   and  P o i n t - 1 0   can   be  p r i n t e d   u s i n g  

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

In  t h i s   e m b o d i m e n t ,   t h e   c o n t r o l l e r   1  i s   p r o v i d e d  

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

shown  i n   F i g .   7.  In  t h e   f i g u r e ,   r e f e r e n c e   n u m b e r s   24  

and  25  d e n o t e   t h e   a b o v e - m e n t i o n e d   t h e r m a l   r e s i s t o r   a r r a y s ,  

32  i s   a  s w i t c h ,   30  i s   a  m e m o r y ,   31  i s   a  p r o c e s s o r ,   27  

i s   a  s h i f t   r e g i s t e r ,   28  and   29  a r e   h e a d   d r i v e r s   A  and   B 

f o r   e n e r g i z i n g   t h e   p r i n t   h e a d ,   33  i s   an  i n v e r t e r ,  

A l l - A l n   and  A 2 1 - A 2 n   a r e  A N D   g a t e s ,   Q l l  Q l n   and  Q 2 1 - Q 2 n  

a r e   t r a n s i s t o r s ,   and  R  d e n o t e s   r e s i s t o r s .  

The  p r i n t   o p e r a t i o n   by  t h e   t h e r m a l   r e s i s t o r  

a r r a y   24  w i l l   f i r s t   be  d e s c r i b e d .   When  t h e   s w i t c h   32  i s  

t u r n e d   o f f ,   i . e . ,   t h e   c o n t a c t s   o p e n ,   one   o f   t h r e e   i n p u t s  

of   t h e   AND  g a t e s   A 1 1 - A 1 n   b e c o m e s   h i g h .   The  AND  g a t e s  

A 2 1 - A 2 n   r e c e i v e   t h e   low  o u t p u t   o f   t h e   i n v e r t e r   3 3 ,  

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

i n p u t s ,   and   t h e   d r i v i n g   t r a n s i s t o r s   Q 2 1 - Q 2 n   f o r   t h e  

t h e r m a l   r e s i s t o r   a r r a y   (B)  25  a r e   k e p t   c u t   o f f .   N a m e l y ,  

t h e   t h e r m a l   r e s i s t o r   a r r a y   24  i s   s e l e c t e d .  

The  p r o c e s s o r   31  s e n d s   p r i n t   d a t a   (DATA)  i n  

t h e   memory   30  o v e r   t h e   d a t a   l i n e s   (DATA)  to   t h e   s h i f t  

r e g i s t e r   (SR)  27  in   s y n c h r o n i s m   w i t h   t h e   c l o c k   ( C L K ) ,  

and  t h e   d a t a   i s   l a t c h e d   in   s t a g e s   O1-Qn  of   t h e   s h i f t  

r e g i s t e r   (SR)  27  by  t h e   l a t c h   s i g n a l   (LATCH).  When  t h e  

p r o c e s s o r   31  i s s u e s   t h e   p r i n t   command  s i g n a l   (STRB) ,   t h e  



t r a n s i s t o r s   Q11-Q1n   o p e r a t e   to   d r i v e   r e s p e c t i v e   t h e r m a l  

r e s i s t o r   e l e m e n t s   R 1 1 - R 1 n   in   a c c o r d a n c e   w i t h   t h e   p r i n t  

d a t a   (DATA)  s u p p l i e d   to   one   i n p u t   of   t h e   AND  g a t e s  

A 1 1 - A 1 n ·   T h e s e   o p e r a t i o n s   a r e   r e p e a t e d ,   and  a f t e r   o n e  

l i n e   h a s   b e e n   p r i n t e d ,   t h e   p a p e r   i s   f e d   by  one  l i n e ,   a n d  

t h e   p r i n t   o p e r a t i o n   f o r   t h e   n e x t   l i n e   w i l l   p r o c e e d .  

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

r e s i s t o r   a r r a y   25,   t h e   s w i t c h   32  i s   c l o s e d .   The  s i g n a l  

SELO  g o e s   l ow ,   c a u s i n g   t h e   t r a n s i s t o r s   Q 1 1 - Q 1 n   f o r   t h e  

t h e r m a l   r e s i s t o r   a r r a y   24  to  be  c u t   o f f   by  t h e   s a m e  

r e a s o n   as  m e n t i o n e d   a b o v e ,   and   t h e   AND  g a t e s   A 2 1 - A 2 n   a r e  

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

25  i s   s e l e c t e d .   T h e s e   o p e r a t i o n s   a r e   i d e n t i c a l   to   t h o s e  

in   s e l e c t i n g   t h e   t h e r m a l   r e s i s t o r   a r r a y   24  as   d e s c r i b e d  

p r e v i o u s l y ,   and   t h e   e x p l a n a t i o n   w i l l   be  o m i t t e d .  

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

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

s i z e s .   T h i s   a r r a n g e m e n t   f a i r l y   m e e t s   t h e   n e e d s   o f  

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

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

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

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



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

c a r r i a g e   ( 8 ) ,   a  t h e r m a l   p r i n t   h e a d   (14)  p r o v i d e d   on  s a i d  

c a r r i a g e ,   and  a  c o n t r o l l e r   (1)  f o r   c o n t r o l l i n g   t h e   m o v e -  

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

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

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

( 2 4 ,  2 5 ) ,   s a i d   a r r a y s   h a v i n g   d i f f e r e n t   p i t c h e s   of   t h e r m a l  

e l e m e n t s   or   d i f f e r e n t   s i z e s   of   t h e r m a l   e l e m e n t s .  

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

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

t h e r m a l   e l e m e n t   a r r a y s .  

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

c a r r i a g e   ( 8 ) ,   a  t h e r m a l   p r i n t   h e a d   (14)  p r o v i d e d   on  s a i d  

c a r r i a g e ,   a  c o n t r o l l e r   (1)  f o r   c o n t r o l l i n g   t h e   m o v e m e n t  

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

t h e r m a l   p r i n t   h e a d ,   a  r i b b o n   c a s s e t t e   (10)  m o u n t e d   o n  

s a i d   c a r r i a g e ,   an  i n k e d   r i b b o n   (21)  c o i l e d   in   s a i d   r i b b o n  

c a s s e t t e ,   a  c a r r i a g e   d r i v e   m o t o r   (3)  f o r   m o v i n g   s a i d  

c a r r i a g e ,   and  an  i n k e d   r i b b o n   t a k e - u p   m e c h a n i s m   (9,  1 9 ,  

20,  22,   23)  f o r   t a k i n g   up  s a i d   i n k e d   r i b b o n   by  t h e  

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

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

a r r a y s   (24 ,   25)  h a v i n g   d i f f e r e n t   p i t c h e s   o f   t h e r m a l   e l e -  

m e n t s   o r   d i f f e r e n t   s i z e s   of   t h e r m a l   e l e m e n t s ,   and   w h e r e i n  

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

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