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Thermal  transfer  printer. 
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©  A  thermal  transfer  printer  including  a  platen  supporting 
a  printing  sheet,  a  carriage  mounted  for  reciprocatory 
movement  axially  of  the  platen,  a  thermal  head  supported 
by  the  carriage,  a  plurality  of  heat  generating  elements 
mounted  in  the  thermal  head,  an  inked  ribbon  cassette  de- 
tachably  attached  to  the  carriage,  a  pair  of  ribbon  cores  lo- 
cated  in  the  inked  ribbon  cassette  for  rotation,  and  an  inked 
ribbon  wound  on  the  pair  of  ribbon  cores  and  extending 
therebetween.  Printing  of  characters,  symbols,  etc.,  is  per- 
formed  on  the  printing  sheet  on  the  platen  as  the  thermal 
head  forces  the  inked  ribbon  against  the  printing  sheet  to 
transfer  ink  from  the  inked  ribbon  to  the  printing  sheet  by 
heat  generated  by  the  heat  generating  elements.  The  inked 
ribbon  has  a  printing  zone  of  a  size  large  enough  to  accom- 
modate  two  lines  of  characters,  symbols,  etc.,  one  line 
superposed  on  the  other,  whereby  one  half-portion  of  the 
printing  zone  is  used  for  printing  characters,  symbols,  etc., 
along  one  line  to  the  end  of  the  inked  ribbon  by  moving  the 
inked  ribbon  as  it  is  wound  on  one  of  the  pair  of  ribbon  cores 
and  the  other  half-portion  of  the  printing  zone  is  used,  after 
the  inked  ribbon  cassette  is  turned  over  following  comple- 
tion  of  printing  on  the  one  half-portion  of  the  printing  zone, 
for  printing  characters,  symbols,  etc.,  along  the  other  line 
while  reversing  the  direction  of  movement  of  the  inked  rib- 
bon  and  winding  same  on  the  other  ribbon  core. 

ACTORUM  AG 
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BACKGROUND  OF  THE  INVENTION 

(1)  FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   t h e r m a l   t r a n s f e r  

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

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

i n k e d   r i b b o n   c a s s e t t e   f o r   c o n t a i n i n g   an  i n k e d   r i b b o n .  

(2)  DESCRIPTION  OF  THE  PRIOR  ART 

In  a  t h e r m a l   t r a n s f e r   p r i n t e r ,   an  i n k e d   r i b b o n  

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

s h e e t   i s   r e p l a c e d   by  a  new  one   e a c h   t i m e   t h e   o l d   o n e  

i s   u s e d   up.   I t   i s   e c o n o m i c a l   to   r e p l a c e   o n l y   t h e   o l d  

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

o p e r a t i o n   i s   t i m e - c o n s u m i n g   and   t r o u b l e s o m e   to  p e r f o r m .  

I t   i s   s i m p l e   and  e a s y   to   r e p l a c e   t h e   o l d   i n k e d   r i b b o n  

t o g e t h e r   w i t h   a  c a s s e t t e ,   b u t   t h e   u s e   o f   an  i n k e d   r i b b o n  

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

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

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

SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   h a s   as  i t s   o b j e c t   t h e   p r o v i s i o n  

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

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

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



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

a r t .  

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

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

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

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

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

an  i n k e d   r i b b o n   c a s s e t t e   f o r   c o n t a i n i n g   t h e   i n k e d  

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

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   o f   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   c o m p r i s i n g   one   e m b o d i m e n t   o f   t h e   i n v e n -  

t i o n ,   s h o w i n g   i t s   e x t e r n a l   a p p e a r a n c e ;  

F i g .   2  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 ,   s h o w n  

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

o f   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   s h o w n   i n   F i g .   1;  a n d  

F i g .   3  i s   a  t o p   p l a n   v i e w   o f   t h e   r i b b o n  

c a s s e t t e   s h o w n   i n   F i g .   2,  s h o w i n g   i t s   i n t e r i o r .  

D E S C R I P T I O N  O F   THE  PREFERRED  EMBODIMENT 

A  p r e f e r r e d   e m b o d i m e n t   o f   t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   by  r e f e r r i n g   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   F i g .   1,  t h e r e   i s   s h o w n ,   i n   a  p e r s p e c t i v e  

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



a p p e a r a n c e .   F i g .   2  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 ,  

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

a  w h o l e .   F i g .   3  i s   a  t o p   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 ,   s h o w i n g   i t s   i n t e r i o r .  

The  c h a r a c t e r i z i n g   f e a t u r e   o f   t h e   i n v e n t i o n  

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

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

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

t e r s ,   s y m b o l s ,   e t c . ,   i n   two  s t a g e s   or   i n   u p p e r   a n d  

l o w e r   h a l f - p o r t i o n s   o f   t h e   i n k e d   r i b b o n .  

R e f e r r i n g   to   F i g .   1,  a  p l u r a l i t y   o f   s h a f t s   4 

a r e   j o i n e d   a t   o p p o s i t e   e n d s   to   s i d e   p l a t e s   1  a n d   2 

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

The  c a r r i a g e   5  s u p p o r t s   t h e r e o n   a  r i b b o n   c a s s e t t e   7 

and   a  t h e r m a l   h e a d   15.   An  i n k e d   r i b b o n   16  i s   c o n t a i n e d  

i n   t h e   r i b b o n   c a s s e t t e   7 .  

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

8  t h r o u g h   a  t i m i n g   b e l t   10  f o r   m o v e m e n t   l e f t w a r d l y   a n d  

r i g h t w a r d l y   i n   F i g .   1 .  

A  l i n e   f e e d   m o t o r   11  t r a n s m i t s   a  m o t i v e   f o r c e  

to  a  g e a r   12  s u p p o r t e d   by  a  s h a f t   o f   a  p l a t e n   18  t o  

f e e d   a  p r i n t i n g   s h e e t   14 .   A l t e r n a t i v e l y ,   t h e   p r i n t i n g  

s h e e t   14  c a n   be  m a n u a l l y   f e d   by  t u r n i n g   a  p l a t e n   k n o b  

13.  The  n u m e r a l   19  d e s i g n a t e s   a  p r i n t i n g   s h e e t   g u i d e .  

By  m o v i n g   a  r e l e a s e   l e v e r   20  f o r w a r d l y   a n d  

r e a r w a r d l y ,   s h e e t   k e e p   r o l l e r s   17  s l i d a b l y   s u p p o r t e d  

by  a  s h a f t   3  c an   be  m o v e d   b e t w e e n   a  p o s i t i o n   i n   w h i c h  



t h e y   a r e   m a i n t a i n e d   i n   p r e s s i n g   e n g a g e m e n t   w i t h   t h e   s u r -  

f a c e   o f   t h e   p r i n t i n g   s h e e t   14  wound   on  t h e   p l a t e n   18  

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

t h e   s u r f a c e   o f   t h e   p r i n t i n g   s h e e t   1 4 .  

The  n u m e r a l   6  d e s i g n a t e s   a  home  p o s i t i o n  

s e n s o r ,   a n d   t h e   n u m e r a l   9  a  f l a t   c a b l e   f o r   p a s s i n g   a  

e l e c t r i c   c u r r e n t   to   t h e   t h e r m a l   h e a d   1 5 .  

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

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

p r i n t i n g   i s   p e r f o r m e d   o n l y   when   t h e   c a r r i a g e   5  m o v e s  

r i g h t w a r d l y .   When  t h e   c a r r i a g e   5  m o v e s   r i g h t w a r d l y ,  

t h e   i n k e d   r i b b o n   16  i s   t a k e n   up;   when   t h e   c a r r i a g e   5 

m o v e s   l e f t w a r d l y ,   t h e   i n k e d   r i b b o n   16  i s   n o t   t a k e n   u p .  

The  c a r r i a g e   m o t o r   8,  l i n e   f e e d   m o t o r   1 1 ,  

home  p o s i t i o n   s e n s o r   6,  t h e r m a l   h e a d   15  and   a  r i b b o n  

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

f o r   e x a m p l e ,   an  end   o f   t h e   i n k e d   r i b b o n   16  a r e   c o n t r o l l e d  

by  a  c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  2 3 .  

R e f e r r i n g   t o   F i g .   2  w h i c h   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   o f   t h e   r i b b o n   c a s s e t t e   7,  t h e   r i b b o n  

c a s s e t t e   7  c o m p r i s e s   two  c a s s e t t e   c a s e   m e m b e r s   31  a n d  

34  s e c u r e d   t o g e t h e r   by  a  p l u r a l i t y   o f   f i x i n g   s c r e w s   30  

to   p r o v i d e   a  h o l l o w   c a s e   i n   w h i c h   t h e   i n k e d   r i b b o n   1 6  

and   a  b a c k   t e n s i o n   m e c h a n i s m   33  f o r   i m p a r t i n g   a  b a c k  

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

16.   The  c a s s e t t e   c a s e   m e m b e r s   31  and   34  a r e   e a c h   f o r m e d  

w i t h   c u t o u t s   32A  a n d   32B  f o r   r e c e i v i n g   t h e   t h e r m a l   h e a d  

15  s u p p o r t e d   by  t h e   c a r r i a g e   5 .  



F i g .   3  i s   a  t o p   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   7  s h o w i n g   t h e   i n t e r n a l   s t r u c t u r e   o f   t h e   r i b b o n  

c a s s e t t e   7  by  r e m o v i n g   t h e   c a s s e t t e   c a s e   member   3 1 .  

The  c a s s e t t e   c a s e   m e m b e r   34  s u p p o r t s   t h e r e o n   a  t a k e - u p  

s h a f t   21  and   r i b b o n   c o r e s   35  and   3 6 .  

O p e r a t i o n   o f   t a k i n g   up  t h e   i n k e d   r i b b o n   1 6  

w i l l   now  be  d e s c r i b e d   by  r e f e r r i n g   to   t h e   d r a w i n g s ,  

p a r t i c u l a r l y   F i g s .   2  and   3 .  

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

h e a d   15  i s   a r r a n g e d   i n   s u c h   a  m a n n e r   t h a t   i t s   h e a t  

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

h a l f   p o r t i o n   o f   t h e   i n k e d   r i b b o n   16  and   t h e   r i b b o n  

c a s s e t t e   7  i s   m o u n t e d   in   s u c h   a  m a n n e r   t h a t   t h e   c a s s e t t e  

c a s e   m e m b e r   34  c o m e s   i n t o   c o n t a c t   w i t h   a  t o p   s u r f a c e  

o f   t h e   c a r r i a g e   5,  t h e   t h e r m a l   h e a d   15  i n s e r t e d   i n   t h e  

c u t o u t   32A  f o r c e s   t h e   i n k e d   r i b b o n   16  a g a i n s t   t h e   s h e e t  

14  and   t h e   i n k e d   r i b b o n   16  m o v e s   t o w a r d   t h e   r i b b o n  

c o r e   36  as  t h e   c a r r i a g e   5  i s   m o v e d   by  t h e   c a r r i a g e  

m o t o r   8 .  

S t a t e d   d i f f e r e n t l y ,   t h e   r i b b o n   c a s s e t t e   7 

m o v e s   t o g e t h e r   w i t h   t h e   c a r r i a g e   5  as  a  u n i t   so  t h a t   t h e  

new  i n k e d   r i b b o n   16  w o u n d   on  t h e   r i b b o n   c o r e   35  i s   f e d  

t h r o u g h   t h e   b a c k   t e n s i o n   m e c h a n i s m   33  to   t h e   t h e r m a l  

h e a d   1 5 .  

The  i n k e d   r i b b o n   16  i s   w o u n d   on  t h e   r i b b o n  

c o r e   36  a f t e r   m o v i n g   p a s t   t h e   t h e r m a l   h e a d   15  f o r  

p e r f o r m i n g   p r i n t i n g .   The  r i b b o n   c o r e   36  i s   c o n n e c t e d  

to   a  t a k e - u p   s h a f t   21  l o c a t e d   i n   t h e   c a r r i a g e   5  a n d  



d r i v e n   by  t h e   t i m i n g   b e l t   10 ,   to   be  d r i v e n   t h e r e b y   f o r  

r o t a t i o n .  

In   t h e   p r i n t i n g   o p e r a t i o n   d e s c r i b e d ,   p r i n t  

m a r k s   a r e   f o r m e d   o n l y   a t   i t s   l o w e r   h a l f - p o r t i o n   a s  

i n d i c a t e d   by  h a t c h i n g   i n   F i g .   2 .  

The  i n k e d   r i b b o n   16  h a v i n g   t h e   p r i n t   m a r k s  

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

o p e r a t i o n   i s   f e d   f r o m   t h e   r i b b o n   c o r e   35  and   wound   o n  

t h e   r i b b o n   c o r e   36 ,   u n t i l   o n l y   i t s   t e r m i n a l   end   p o r t i o n  

r e m a i n s   on  t h e   r i b b o n   c o r e   36 ,   u n t i l   o n l y   i t s   t e r m i n a l  

e n d   p o r t i o n   r e m a i n s   on  t h e   r i b b o n   c o r e   35.   When  i t   i s  

s e n s e d   t h a t   t h e   i n k e d   r i b b o n   16  h a s   b e e n   f e d   f r o m   t h e  

r i b b o n   c o r e   35  w i t h   o n l y   i t s   t e r m i n a l   end   p o r t i o n   r e m a i n e d  

t h e r e o n ,   t h e   r i b b o n   c a s s e t t e   7  i s   r e m o v e d   f r o m   t h e  

c a r r i a g e   5  and   m o u n t e d   on  t h e   c a r r i a g e   5  a g a i n   a f t e r  

b e i n g   t u r n e d   o v e r .  

S t a t e d   d i f f e r e n t l y ,   t h e   r i b b o n   c a s s e t t e   7  i s  

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

3 1  c o m e s   i n t o   c o n t a c t   w i t h   t h e   t o p   s u r f a c e   o f   t h e   c a r -  

r i a g e   5,  and   t h e   t h e r m a l   h e a d   15  i s   i n s e r t e d   i n   t h e  

c u t o u t   32B.   T h u s ,   t h e   h e a t   g e n e r a t i n g   e l e m e n t s ,   n o t  

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

p o r t i o n   o f   t h e   i n k e d   r i b b o n   16  w h i c h   h a s   no  p r i n t   m a r k s ,  

a n d   t h e   r i b b o n   c o r e   35  on  w h i c h   o n l y   t h e   t e r m i n a t i n g  

p o r t i o n   o f   t h e   i n k e d   r i b b o n   16  i s   wound   i s   c o n n e c t e d  

to   t h e   t a k e - u p   s h a f t   2 1 .  

I f   a  command  to   s t a r t   p r i n t i n g   i s   g i v e n   a t   t h i s  

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



of   t h e   i n k e d   r i b b o n   16  w h i c h   r e m a i n e d   u n u s e d   i n   t h e  

p r e v i o u s   p r i n t i n g   o p e r a t i o n ,   and   t h e   i n k e d   r i b b o n   1 6  

i s   wound   on  t h e   r i b b o n   c o r e   35  a f t e r   p e r f o r m i n g   p r i n t i n g .  

In  t h e   e m b o d i m e n t   s h o w n   and   d e s c r i b e d   h e r e i n -  

a b o v e ,   t h e   i n k e d   r i b b o n   16  h a s   b e e n   s h o w n   and   d e s c r i b e d  

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

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

r e s t   o f   t h e   i n k e d   r i b b o n   16  i s   u s e d   i n   t h e   s e c o n d   s t a g e  

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

to   t h i s   u s e   of   t h e   i n k e d   r i b b o n   16  and   s i m i l a r   r e s u l t s  

c an   be  a c h i e v e d   by  u s i n g   an  u p p e r   h a l f - p o r t i o n   o f   t h e  

i n k e d   r i b b o n   16  i n   t h e   f i r s t   s t a g e   o f   o p e r a t i o n   a n d   t h e  

r e s t   o f   t h e   i n k e d   r i b b o n   16  i n   t h e   s e c o n d   s t a g e   o f   o p e r a -  

t i o n .  

In  t h e   e m b o d i m e n t   shown   and   d e s c r i b e d   h e r e i n -  

a b o v e ,   t h e   c u t o u t s   32A  a n d   32B  a r e   f o r m e d   on  t h e   l e f t  

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

t h e   c a s s e t t e   c a s e .   H o w e v e r ,   t h i s   i s   n o t   r e s t r i c t i v e ,  

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

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

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

p o r t i o n   as  i s   t h e   c a s e   w i t h   r i b b o n   c a s s e t t e s   of   t h e  

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

b r i n g   t u r n e d   o v e r   and   r o t a t e d .  

A l t e r n a t i v e l y ,   c u t o u t s   may  be  f o r m e d   s u b -  

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

and  on  t h e   r i g h t   s i d e   of   b o t h   f r o n t   and   r e a r   p o r t i o n s  

of   t h e   c a s s e t t e   c a s e ,   so  t h a t   t h e   r i b b o n   c a s s e t t e   c a n  



be  u s e d   by  b e i n g   t u r n e d   o v e r   as  w e l l   as  by  b e i n g   r o t a t e d .  

In   t h e   e m b o d i m e n t   shown   a n d   d e s c r i b e d   h e r e i n -  

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

h e r e i n a b o v e ,   a  s p a c e r   may  be  m o u n t e d   a t   a  t o p   s u r f a c e  

o r   a  b o t t o m   s u r f a c e   o f   t h e   r i b b o n   c a s s e t t e   f o r   a d j u s t -  

i n g   h e i g h t ,   so  as   t o   e n a b l e   p r i n t i n g   o f   c h a r a c t e r s   a n d  

s y m b o l s   to   be  p e r f o r m e d   i n   more   t h a n   two  s t a g e s   o f  

o p e r a t i o n .  

When  t h e   s p a c e r   i s   p r o v i d e d   as   d e s c r i b e d  

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

may  be  p r o v i d e d .   A l t e r n a t i v e l y ,   m e a n s   f o r   f i x e d l y  

s u p p o r t i n g   t h e   s p a c e r   may  be  p r o v i d e d   t o   t h e   t o p   s u r -  

f a c e  o f   t h e   c a r r i a g e .  

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

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

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

d e s c r i b e d   h e r e i n a b o v e ,   a  r o l l   o f   i n k e d   r i b b o n   c a n   b e  

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

i s   c o n d u c i v e   t o   a  g r e a t   r e d u c t i o n   i n   r u n n i n g   c o s t s .  



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

an  i n k e d   r i b b o n ;  

a  t h e r m a l   h e a d ;  

a  c a r r i a g e   f o r   m o v i n g   t h e   t h e r m a l   h e a d ;   a n d  

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

f e r   p r i n t i n g   o p e r a t i o n s ;  

w h e r e i n   t h e   i m p r o v e m e n t   c o m p r i s e s :  

an  i n k e d   r i b b o n   c a s s e t t e   f o r   c o n t a i n i n g   t h e  

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

p e r f o r m e d   in   a  p l u r a l i t y   o f   s t a g e s .  

2.  A  t h e r m a l   t r a n s f e r   p r i n t e r   as  c l a i m e d   i n  

c l a i m   1,  w h e r e i n   t h e   i n k e d   r i b b o n   c a s s e t t e   i s   c o n s t r u c t e d  

s u c h   t h a t   i t   can   be  u s e d   by  b e i n g   t u r n e d   o v e r .  

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

c l a i m   1,  w h e r e i n   t h e   i n k e d   r i b b o n   c a s s e t t e   i s   c o n s t r u c t e d  

s u c h   t h a t   i t   c an   be  u s e d   by  b e i n g   t u r n e d   o v e r   and   b y  

b e i n g   r o t a t e d .  

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

C l a i m   2,  w h e r e i n   a  c u t o u t   f o r   r e c e i v i n g   t h e   t h e r m a l   h e a d  

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

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

5.  A  t h e r m a l   t r a n s f e r   p r i n t e r   as  c l a i m e d   i n  

c l a i m   3,  w h e r e i n   c u t o u t s   f o r   r e c e i v i n g   t h e   t h e r m a l   h e a d  

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

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

t i v e l y ,   of   t h e   i n k e d   r i b b o n   c a s s e t t e .  

6.  A  t h e r m a l   t r a n s f e r   p r i n t e r   as  c l a i m e d   i n  



c l a i m   2  o r   3,  w h e r e i n   a  s p a c e r   f o r   a d j u s t i n g   h e i g h t   i s  

m o u n t e d   to   a t   l e a s t   one   o f   a  t o p   s u r f a c e   and   a  b o t t o m  

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

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

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

a  c a r r i a g e   m o u n t e d   f o r   r e c i p r o c a t o r y   m o v e m e n t  

l e n g t h w i s e   o f  t h e   p l a t e n ;  

a  t h e r m a l   h e a d   s u p p o r t e d   by  t h e   c a r r i a g e ;  

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

i n   t h e   t h e r m a l   h e a d ;  

an  i n k e d   r i b b o n   c a s s e t t e   d e t a c h a b l y   a t t a c h e d  

to   t h e   c a r r i a g e ;  

a  p a i r   o f   r i b b o n   c o r e s   l o c a t e d   i n   t h e   i n k e d  

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

an  i n k e d   r i b b o n   w o u n d   on  t h e   p a i r   o f   r i b b o n  

c o r e s   and   e x t e n d i n g   t h e r e b e t w e e n ,   s a i d   i n k e d   r i b b o n  

b e i n g   i n t e r p o s e d   b e t w e e n   t h e   p r i n t i n g   s h e e t   on  t h e  

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

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

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

s y m b o l s ,   e t c . ,   on  t h e   p r i n t i n g   s h e e t   by  t r a n s f e r r i n g   i n k  

f r o m   t h e   i n k e d   r i b b o n   to   t h e   p r i n t i n g   s h e e t   by  h e a t  

g e n e r a t e d   by  t h e   h e a t   g e n e r a t i n g   e l e m e n t s ;  

w h e r e i n   t h e   i m p r o v e m e n t   r e s i d e s   i n   t h a t :  

s a i d   i n k e d   r i b b o n   i s   c o n s t r u c t e d   to   h a v e   a  

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

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

on  t h e   o t h e r ,   w h e r e b y   one   h a l f - p o r t i o n   o f   t h e   p r i n t i n g  



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

a l o n g   one  l i n e   to   t h e   end  of  t h e   i n k e d   r i b b o n   by  m o v i n g  

t h e   i n k e d   r i b b o n   as  i t   i s   wound   on  one  of   t h e   p a i r   o f  

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

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

t u r n e d   o v e r   f o l l o w i n g   c o m p l e t i o n   of   p r i n t i n g   on  t h e  

one   h a l f - p o r t i o n   of   p r i n t i n g   z o n e ,   f o r   p r i n t i n g   c h a r a c -  

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

t h e   d i r e c t i o n   of   m o v e m e n t   of   t h e   i n k e d   r i b b o n   and   w i n d i n g  

same  on  t h e   o t h e r   r i b b o n   c o r e .  
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