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

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

med ium  f rom  w h i c h   m a r k i n g   m a t e r i a l   i s   t r a n s t e r r e d   when  i t   i s  

s o f t e n e d   by  h e a t   to  a  f l o w a b l e   s t a t e   and  more  p a r t i c u l a r l y  
i t   r e l a t e s   to   a  p r o c e s s   of  p r i n t i n g   and  to   a  p r i n t e r   f o r  

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

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

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

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

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

d r i v e n   to   p r o v i d e   c u r r e n t   in   t h e   r e s i s t i v e   l a y e r .   H e a t  

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

by  t h e   s u b s t r a t e   to   c a u s e   i t   to   f l o w   o n t o   p a p e r   or  a n o t h e r  

med ium  b e i n g   p r i n t e d   u p o n .   A l t e r n a t i v e l y ,   t h e   p r i n t h e a d   m a y  

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

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

of  t h e   t r a n s f e r   medium  a d a p t e d   to   t r a n s m i t   t h e   h e a t   t o  

m a r k i n g   m a t e r i a l   c a r r i e d   by  t h e   s u b s t r a t e .  

In  a l l   s u c h   p r i n t e r s   t h e   t r a n s t e r   med ium  i s   f ed   p a s t   t h e  

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

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

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

u s e d   r i b b o n   o n t o   a  t a k e - u p   r o l l .  

I t   i s   b e l i e v e d   t h a t   p r i o r   to  t h i s   i n v e n t i o n   t h e r m a l   t r a n s f e r  

m e d i u m s   have   been   u n i v e r s a l l y   a s s u m e d   to   be  u s e f u l   o n l y   f o r  

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

s u b s t a n t i a l l y   i d e n t i c a l   in  s i z e   to   t h e   c h a r a c t e r   p r i n t e d .  

Any  s i g n i f i c a n t   u n d e r t e e d   w o u l d   have   b e e n   a v o i d e d   as  i t  



w o u l d   be  e x p e c t e d   to   p r o d u c e   i n c o m p l e t e   p r i n t i n g   a n d  

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

A c c o r d i n g l y ,   r i b b o n   u n d e r f e e d   w o u l d   have   b e e n   a v o i d e d ,  

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

s i g n i f i c a n t   c o n s e r v a t i o n   of   t h e   r i b b o n .  

C e r t a i n   t y p e s   o f   r i b b o n   a r e   c o m m o n l y   r e c o g n i z e d   as  a d a p t e d  

to   be  o v e r s t r u c k   d u r i n g   u s e .   T h e s e   a r e   t y p i c a l l y   l i q u i d - i n k  

s a t u r a t e d   f a b r i c   e l e m e n t s   or   r e s i n o u s   m a t r i x   e l e m e n t s  

h o l d i n g   l i q u i d   i n k   in  t h e   m a n n e r   of  a  s p o n g e .   R i b b o n   f e e d  

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

U S - A - 3 , 5 2 8 , 5 3 6   and  U S - A - 3 , 2 3 2 , 2 2 9   a r e   i l l u s t r a t i v e   t e a c h i n g s  

of   r i b b o n   u n d e r f e e d   f o r   i m p a c t   p r i n t e r s .   U S - A - 4 , 1 3 2 , 4 8 6  

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

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

i s   an  i m p a c t   p r i n t e r .   IBM  T e c h n i c a l   D i s c l o s u r e   B u l l e t i n  

a r t i c l e   e n t i t l e d   " R i b b o n   D r i v e , "   by  D.P .   D a r w i n ,   V o l .   1 9 ,  

N o .  4 ,   S e p t e m b e r  1 9 7 6   a t   pp .   1 4 0 7 - 1 4 0 8   t e a c h e s   t h e r m a l  

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

r i b b o n .   The  r i b b o n   a d v a n c e   d u r i n g   p r i n t i n g   i s   e x p r e s s l y   s a i d  

t o   be  t h e   same  v e l o c i t y   as   t h e   p r i n t h e a d .  

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

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   t h e   t r a n s f e r   med ium  of   a  

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

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

c o n s e r v e s   r i b b o n   s i n c e   l e s s   i s   u s e d .   P r i n t   c u r r e n t s  

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

of  t h e   same  r i b b o n   as  t h e   d w e l l   of  t h e   r i b b o n   u n d e r   t h e  

p r i n t h e a d   i s   i n c r e a s e d .   As  t h e r e   i s   r u b b i n g   m o v e m e n t   ot   t h e  

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

p r i n t h e a d   p r e s s u r e   t o w a r d   t h e   p a p e r   can  be  m i n i m i z e d   f o r  

t h o s e   r i b b o n s   w h i c h   h a v e   a  t e n d e n c y   to   s m e a r .   W i t h   t h e s e  

e x c e p t i o n s   t h e   o t h e r   p r i n t i n g   s t r u c t u r e s   and  m e c h a n i s m s   may  
be  t h o s e   p r e v i o u s l y   e x i s t i n g   and   t h e   t r a n s f e r   medium  may  b e  

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



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

s u b s t r a t e   f o r   t h e   m a r k i n g   m a t e r i a l .  

Such  e x i s t i n g   r i b b o n s   h a v e   b e e n   e x a m i n e d   a t   n o m i n a l  

p r i n t h e a d - t o - r i b b o n - f e e d   r a t i o n s   of  1 . 0 2   to   1  to   20  to  1.  I n  

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

i n h e r e n t   in  r a t i o s   a b o v e   20  to   1  c a u s e d   t h e   r i b b o n   to   b u r n ,  

t h u s   n o t   p e r m i t t i n g   o p e r a t i o n   a t   a b o v e   20  to   1.  A l t h o u g h  

r i b b o n s   of  some  m a t e r i a l s   a p p e a r   to   f u n c t i o n   b e t t e r   t h a n  

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

f u n c t i o n e d   a d e q u a t e l y   when  p r i n t h e a d   p r e s s u r e   was  k e p t   l o w .  

In  f a c t ,   no  r i b b o n   n o t   f u n c t i o n i n g   r e a s o n a b l y   w e l l   d u r i n g  

u n d e r t e e d   was  o b s e r v e d ,   b u t   i t   w o u l d   be  e x p e c t e d   t h a t   a  

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

o n t o   t h e   p a p e r   e v e n   f rom  t h e   min imum  p r e s s u r e   r e q u i r e d   of  a  

t h e r m a l   p r i n t h e a d .   S i m i l a r l y ,   i t   w o u l d   be  e x p e c t e d   t h a t   a  

r i b b o n   w i t h   an  e x c e p t i o n a l l y   t h i n   l a y e r   of   m a r k i n g   m a t e r i a l  

w o u l d   become   e x h a u s t e d   of   m a t e r i a l   and  h a v e   a t   b e s t   v e r y   d i m  

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

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

b e t w e e n   t h a t   w h i c h   w o u l d   be  f e d   a t   1  to   1  r a t i o   and  t h e  

a m o u n t   a c t u a l l y   f e d .   At  r a t i o s   a b o v e   a  n o m i n a l   1 . 04   to   1 ,  

p r i n t   q u a l i t y   d i m i n i s h e s .   Bo th   o p t i c a l   d e n s i t y   a n d  

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

r a t i o   i n c r e a s e s .   N e v e r t h e l e s s   p r i n t   q u a l i t y   r e m a i n s   r e a d a b l e  

even   up  to   t h e   20  to   1  r a t i o .   Where   h i g h e s t   q u a l i t y   p r i n t i n g  

i s   t h e   u l t i m a t e   o b j e c t i v e ,   t h e   f e e d   m e c h a n i s m   can  b e  

s w i t c h e d   b e t w e e n   a  d r a f t   mode  and  a  f i n a l - c o p y   mode ,   as  i s  

done   in  some  p r i o r   i m p a c t   p r i n t i n g   s y s t e m s .   The  f i n a l - c o p y  

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

s u b s t a n t i a l l y   1 . 0 4   to   1,  as  p r i n t   d e g r a d a t i o n   i s   n e g l i g i b l e  

a t   t h a t   r a t i o n   w h i l e   r i b b o n   c o n s e r v a t i o n   a t   1 . 0 4   to  1  i s  

s i g n i f i c a n t .  

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

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

moved  l o n g i t u d i n a l l y   a c r o s s   p a p e r   b e i n g   p r i n t e d   u p o n ,   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 h e   l i n e   of   e l e c t r o d e s .   T h e  

e l e c t r o d e s   move  o v e r   a r e a s   c o r r e s p o n d i n g   to   t h e   s i z e   a n d  

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

d r i v e n   to   g e n e r a t e   h e a t   to   p r i n t   t h o s e   s y m b o l s .  

A  t w o - m o d e   e m b o d i m e n t   i s   d i s c l o s e d   in  w h i c h   maximum  q u a l i t y  

p r i n t i n g   is   a c h i e v e d   in   one  mode  by  f e e d i n g   t h e   r i b b o n   n e a r  

t h e   h e a d   v e l o c i t y .   R i b b o n   s a v i n g   i s   a c h i e v e d   in   t h e   s e c o n d  

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

h i g h - q u a l i t y   mode  h a s   an  u n d e r f e e d   r a t i o   of   1 . 0 4   to   1  w h i l e  

t h e   d r a f t   mode  h a s   a  r a t i o   of  5  to   1.  A  min imum  r a t i o   t o  

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

mode   may  be  a r b i t r a r i l y   c o n s i d e r e d   to   be  a t   a  2  to  1 

u n d e r f e e d   r a t i o .  

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

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

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

to   t h e   d r a w i n g ,   in   w h i c h  :  

F i g .   1  shows  a  t o p   v i e w   of  a  t y p i c a l   r i b b o n   f e e d i n g  

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

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

t h i s   i n v e n t i o n .   S i n c e   r i b b o n - f e e d - r a t i o   m e c h a n i s m   a n d  

p r i n t - c u r r e n t   l e v e l s   do  n o t   a p p e a r   in   F i g .   1,  i t   i s   l a b e l e d  

" P r i o r   A r t " .  

F i g .   2  i s   a  more   d e t a i l e d   v i e w   of   a  p a r t   of   F i g .   1 

i l l u s t r a t i n g   a l s o   t h e   r i b b o n   in  some  d e t a i l .   S i n c e  

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

a p p e a r   in   F i g .   2,  i t   i s   l a b e l e d   " P r i o r   A r t " .  

F i g .   3  i s   a  s i d e   v i e w   of   a  d r i v e   m e c h a n i s m   to   c o n t r o l   t h e  

d e g r e e   of  r i b b o n   f e e d   a c h i e v e d   by  t h e   m e c h a n i s m   of   F i g .   1 .  

F i g .   4  i s   a  t o p   v i e w   s h o w i n g   m a j o r   m e c h a n i c a l   e l e m e n t s   o f  

t h e   m e c h a n i s m   of  F i g .   3 .  



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

T h i s   i n v e n t i o n   i s   n o t   d e p e n d e n t   upon   any  s i g n i f i c a n t   n o v e l t y  

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

v a r i o u s   k i n d s   may  be  d e v i s e d   u s i n g   t h e   o r d i n a r y   s k i l l s   o f  

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

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

t h e   e x i s t i n g   p r i n t e r   i s   c o n s i d e r e d   p r e f e r r e d   s i n c e   t h a t  

m e c h a n i s m   i s   b o t h   as  s u i t a b l e   as  any  o t h e r   and  w e l l  

u n d e r s t o o d .   Such   f e e d   m e c h a n i s m   i s   d e s c r i b e d   in  d e t a i l   i n  

E P - A - 5 4 6 6 4 .  

R e f e r r i n g   to   F i g .   1,  w h i c h   i l l u s t r a t e s   t h e   e x i s t i n g  

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

c y l i n d r i c a l   p l a t e n   10  t h a t   i s   a d a p t e d   to   s u p p o r t   a  med ium  12  

s u c h   as  a  s h e e t   of   p a p e r   f o r   r e c e i v i n g   p r i n t i n g   m a r k s .   T o  

e f f e c t   p r i n t i n g   m o v e m e n t s ,   a  c a r r i e r   18  i s   m o u n t e d   on  g u i d e  

r a i l s   20  f o r   m o v e m e n t   p a r a l l e l   to   t h e   l o n g i t u d i n a l   a x i s   9  o f  

t h e   p l a t e n   10.  D r i v e   m o t i o n   i s   c o u p l e d   to   t h e   c a r r i e r   18  b y  

a  c a b l e   22  c o n n e c t e d   to   a  d r i v e   s y s t e m   23  ( s h o w n  

i l l u s t r a t i v e l y )   as  i s   w e l l   known  in  t h e   a r t .  

The  p r i n t h e a d   16  i s   m o u n t e d   a t   a  m o u n t i n g   p l a t e   25  on  o n e  

arm  24  of  a  p i v o t   member   28  w h i c h   i s   p i v o t a l l y   m o u n t e d   o n  

t h e   c a r r i e r   18.  M o v e m e n t   of   t h e   p r i n t h e a d   16  f rom  a  

r e t r a c t e d   p o s i t i o n   ( shown)   to   an  o p e r a t i v e   p o s i t i o n   a t   t h e  

p r i n t   l i n e   32  i s   e f f e c t e d   by  a  s o l e n o i d   34  t h a t   i s   c o n n e c t e d  

t h r o u g h   s p r i n g   35  to   a  s e c o n d   arm  30  of  t h e   p i v o t   member   2 8 .  

S p r i n g   35  l i m i t s   t h e   f o r c e   of   p r i n t h e a d   16  a g a i n s t   p l a t e n  

12.  A  s p r i n g   36  s e r v e s   to   r e t u r n   t h e   p r i n t h e a d   16  to   t h e  

r e t r a c t e d   p o s i t i o n   when  t h e   s o l e n o i d   34  i s   d e e n e r g i z e d .  

As  w i l l   be  d i s c u s s e d   more   f u l l y   b e l o w ,   t h e   p r i n t h e a d   16  i s  

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

s i g n a l   c h a n n e l s   38  and  s u p p l y   s u c h   s i g n a l s   to  a  p r i n t i n g  

r i b b o n   40  by  means   of  r e s p e c t i v e   e l e c t r o d e s   42  t h a t   a r e  

a r r a n g e d   in  a  l i n e   a r r a y .  



M e t e r i n g   of   t h e   p r i n t i n g   r i b b o n   40  i s   e f f e c t e d   b y  

c o o p e r a t i n g   m e t e r i n g   r o l l e r s   44  and   46  l o c a t e d   on  t h e  

c a r r i e r   18  on  t h e   t a k e - u p   s i d e   of  t h e   p r i n t h e a d   16  on  t h e  

f e e d   p a t h   of  t h e   p r i n t i n g   r i b b o n   4 0 .  

R o l l e r   44  i s   p r e f e r a b l y   a r r a n g e d   on  t h e   s i d e   of   t h e   r i b b o n  

40  t h a t   f a c e s   t h e   p r i n t h e a d   16  and  i s   m o u n t e d   a t   a  f i x e d  

p o s i t i o n   on  t h e   c a r r i e r   18.   F i r m   p r e s s u r e   c o n t a c t   w i t h   t h e  

r i b b o n   40  i s   a c h i e v e d   by  m o u n t i n g   t h e   r o l l e r   46  on  an  arm  26  

of  a  p i v o t i n g   member   50  and  p r o v i d i n g   r i b b o n   n i p p i n g   f o r c e  

by  m e a n s   of   a  s p r i n g   52  a c t i n g   on  a  s e c o n d   arm  54.  F o r  

a s s e m b l y   c o n v e n i e n c e ,   b o t h   t h e   r o l l e r   44  and  t h e   p i v o t i n g  

member   50  a r e   m o u n t e d   on  a  s u p p o r t   b r a c k e t   56  t h a t   i s  

t i x e d l y   m o u n t e d   on  t h e   c a r r i e r   18.  D r i v e   p o w e r   to   r o t a t e  

r o l l e r   44  i s   s e l e c t i v e l y   a p p l i e d   by  l i n k i n g   c a b l e   74  t o  

r o l l e r   44.   C a b l e   74  i s   a t t a c h e d   to   t h e   p r i n t e r   f r a m e   73  

( i n d i c a t e d   s y m b o l i c a l l y ) .  

C o n t r o l l e d   p r i n t i n g   c u r r e n t s   (Ip)  f o r   t h e   p r e s e n t l y  

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

r i b b o n   40  w h i c h   i n c l u d e s   an  o u t e r   m o d e r a t e l y   r e s i s t i v e   l a y e r  

80,  an  i n t e r m e d i a t e   c o n d u c t i n g   a l u m i n u m   l a y e r   82  and  an  i n k  

t r a n s f e r   l a y e r   84.   The  c u r r e n t s   a r e   c o l l e c t e d   by  t h e   r o l l e r  

44  by  c o n t a c t   w i t h   t h e   m o d e r a t e l y   r e s i s t i v e   l a y e r   80.  T o  

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

46  may  a l s o   be  u s e d   to   e s t a b l i s h   a  c o n n e c t i o n   to   t h e   r i b b o n  

40.  F o r   e x a m p l e ,   t h e   a l u m i n u m   l a y e r   82  may  be  e n g a g e d   a t  

v o i d s   in   t h e   i n k   t r a n s f e r   l a y e r   84  l e f t   by  p r i n t i n g   a s  

d e s c r i b e d   in   U S - 4 , 3 2 9 , 0 7 1 .   The  p r i n t i n g   c u r r e n t s   ( Ip)   a r e  

s u p p l i e d   f rom  a  s e t   of   e l e c t r o d e   d r i v e r s   86  w h i c h  

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

t h e   r e s p e c t i v e   e l e c t r o d e s   42  a c c o r d a n c e   w i t h   g a t i n g   s i g n a l s  

SE  f r o m   a  p r i n t e r   c o n t r o l l e r   87  as  i s   w e l l   known  in  t h e  

a r t .   The  c u r r e n t   Ip  r e t u r n   to   t h e   e l e c t r o d e   d r i v e r   86  

t h r o u g h   one  or   b o t h   m e t e r i n g   r o l l e r s   44  and  46  a l o n g   a  p a t h  

78  t h a t   may  be  a  d i s t i n c t   c o n d u c t o r   or   may  i n c l u d e   m e t a l  

p o r t i o n s   of   t h e   p r i n t e r .  



R e f e r r i n g   a g a i n   to   F i g .   1,  a  s u r f a c e   96  i s   m o u n t e d   on  t h e  

s u p p l y   s i d e   of  t h e   f e e d   p a t h   f o r   t h e   p r i n t i n g   r i b b o n   40.  T h e  

s u r f a c e   96  d i r e c t s   t h e   r i b b o n   40  a t   one  end  of  a  t e n s i o n  

l o o p   and  a l s o   s e r v e s   to   p r o v i d e   c l a m p i n g   s u r f a c e   f o r   b r a k e  

a c t i o n   by  a  b r a k e   arm  100  of  a  p i v o t   member   102 .   For   t h e  

b r a k i n g   p o s i t i o n   shown ,   t h e   r i b b o n   40  i s   c l a m p e d   b e t w e e n   a  

pad  104  m o u n t e d   on  t h e   b r a k e   arm  100  and  t h e   s u r f a c e   9 6 .  

B i a s i n g   f o r c e   i s   a p p l i e d   to   p i v o t   m e m b e r s   94  and  102  by  a  

s p r i n g   106  t h a t   i s   s t r e t c h e d   b e t w e e n   t a b   arms  108  and  1 1 0 .  

As  a  r e s u l t   of  t he   a n g u l a r   p o s i t i o n s   of  t a b   arms  108  and  1 1 0  

on  p i v o t   members   94  and  102 ,   r e s p e c t i v e l y ,   t h e   b i a s i n g   f o r c e  

u r g e s   arm  92  to   i n c r e a s e   t h e   s i z e   of   t h e   l o o p   of  t he   r i b b o n  

40  b e t w e e n   r o l l e r   88  and  s u r f a c e   96.  A l s o ,   t h e   b i a s i n g   f o r c e  

t e n d s   to   d r i v e   t h e   b r a k e   arm  100  to   a  p o s i t i o n   f o r   c l a m p i n g  

t h e   r i b b o n   40.  R e l e a s e   of  t h e   c l a m p i n g   a c t i o n   on  t h e   r i b b o n  

40  i s   e f f e c t e d   by  a  b r a k e   d r i v e   arm  112  of   p i v o t   member  94  

t h a t   e n g a g e s   and  c o a c t s   w i t h   a  b r a k e   r e l e a s e   arm  114  o f  

p i v o t   member  1 0 2 .  

S u p p l y   r e e l   120  and  a  t a k e - u p   r e e l   124  a r e   in  c o n c e n t r i c  

a r r a n g e m e n t .   The  s u p p l y   r e e l   120  i s   f r e e   to   r o t a t e   l e a v i n g  

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

r o l l e r s   44  and  46  to   t h e   c o o p e r a t i n g   p i v o t   m e m b e r s   94  a n d  

102 .   A  hub  128  r e c e i v e s   t h e   t a k e - u p   r e e l   124  and  i s   k e y e d   t o  

i t   to   p r e v e n t   r e l a t i v e   r o t a t i o n .   M o t i o n   f o r   r o t a t i n g   t h e  

t a k e - u p   r e e l   124  i s   t r a n s m i t t e d   by  t h e   d r i v e   b e l t   62  to   a  

p u l l e y   130  w h i c h   i s   c o n n e c t e d   by  a  s h a f t   132  to   t h e   hub  1 2 8 .  

S u b s t a n t i a l l y   u n i f o r m   r i b b o n   t e n s i o n   on  t h e   t a k e - u p   s i d e   o f  

t h e   m e t e r i n g   r o l l e r s   44  and  46  i s   a c h i e v e d   by  t h e   a c t i o n   o f  

a  p i v o t   member  140,   p i v o t e d   on  s h a f t   141 ,   t h a t   i n c l u d e s   a  

c o u p l i n g   c o n t r o l   arm  142  on  w h i c h   a  b e l t   t e n s i o n i n g   r o l l e r  

144  i s   m o u n t e d .   T e n s i o n   in  t h e   r i b b o n   40  i s   s e n s e d   by  g u i d e  

145  on  arm  146  of  a  p i v o t   member   148 ,   p i v o t e d   on  s h a f t   1 4 9 ,  

w h i c h   i s   r o t a t e d   a g a i n s t   t h e   b i a s   of  a  s t r e t c h e d   s p r i n g   1 5 0  

a c t i n g   on  an  arm  152  and  arm  158  of  member  140.   W h i l e  

t a k e - u p   e x c e e d s   t h e   m e t e r i n g   r a t e ,   t h e   arm  146  i s   p u l l e d  

away  f rom  a  s t o p   t a b   153  and  t o w a r d   t h e   m e t e r i n g   r o l l e r s   44  



and  46  by  t h e   r i b b o n   40.  T h i s   m o t i o n   i s   t r a n s m i t t e d   to   a n  

arm  154  o f   t h e   p i v o t   member  140  by  a  l i n k a g e   arm  156  of  t h e  

p i v o t   member   148 .   AS  t h e   r i b b o n   40  d r a w s   t h e   arm  146  a w a y  
f r o m   t h e   s t o p   t a b   153 ,   t h e   a b o v e - d e s c r i b e d   l i n k a g e  

a r r a n g e m e n t   c a u s e s   t h e   r o l l e r   144  to   move  t o w a r d   t h e   c e n t e r  

of  t h e   p a t h   of   t h e   b e l t   62  r e d u c i n g   b e l t   t e n s i o n   a n d  

e v e n t u a l l y   d e c o u p l i n g   t h e   p u l l e y s   60  and  130  so  as  t o  

e l i m i n a t e   r i b b o n   t a k e - u p .   As  r i b b o n   a g a i n   b u i l d s   up  on  t h e  

t a k e - u p   s i d e   o f   m e t e r i n g   r o l l e r s   44  and  46.   The  s t r e t c h e d  

s p r i n g   150  i s   a b l e   to  a c t   on  arm  152  and  on  arm  158  of  p i v o t  

member   140  to   f o r c e   m o v e m e n t   of   t h e   r o l l e r   144  to   t i g h t e n  

t h e   b e l t   6 2 .  

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

t a k e - u p   r e e l   124  i s   a c h i e v e d .  

R i b b o n   D e s c r i p t i o n  

R i b b o n   40  i s   a  t h r e e - l a y e r   l a m i n a t e   of   r e g u l a r  

c r o s s - s e c t i o n .   R e s i s t i v e ,   b o t t o m   l a y e r   80  ( F i g .   2)  i s  

p o l y c a r b o n a t e   w i t h   c o n d u c t i v e ,   p a r t i c u l a t e   c a r b o n   b l a c k .   T h e  

r e s i s t i v e   l a y e r   t y p i c a l l y   i s   15  m i c r o n s   in   t h i c k n e s s .   T h e  

i n t e r m e d i a t e   l a y e r   82  i s   a  1000  a n g s t r o m s   t h i c k   l a y e r   o f  

v a c u u m - d e p o s i t e d   a l u m i n u m .   Ink   t r a n s f e r   l a y e r   84  i s   on  t h e  

a l u m i n u m   l a y e r   82  and  i s   a  4  to   6  m i c r o n s   t h i c k   l a y e r  

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

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

The  f a b r i c a t i o n   and  s p e c i f i c   f o rm  of  t h e  r e s i s t i v e   s u b s t r a t e  

80  f o r m s   no  e s s e n t i a l   p a r t   of  t h i s   i n v e n t i o n .   A 

r e p r e s e n t a t i v e   t e a c h i n g   of  t h e   f a b r i c a t i o n   of  a  

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

U S - A - 4 , 1 0 3 , 0 6 6 .   T h r e e   p a r t s   of  a  p o l y c a r b o n a t e   r e s i n ,  

t y p i c a l l y   s u c h   as  Mobay  C h e m i c a l   C o r p o r a t i o n   M e r l o n   o r  

M a k r o l o n ,   i s   c o a t e d   f rom  a  d i s p e r s i o n   c o n t a i n i n g   p a r t   o f  

c o n d u c t i v e   c a r b o n   ( s u c h   as  XC-72  f r o m   C a b o t   C o r p o r a t i o n ) .  



An  i n k   l a y e r   84  t y p i c a l   of   t h o s e   e m p l o y e d   in  d e v e l o p i n g   t h i s  

i n v e n t i o n   has   a  f a t t y   a c i d   p o l y a m i d e   as  t h e   main  b o d y  

c o m p o n e n t .   V e r s a m i d   940 ,   p r o d u c t   of  G e n e r a l   M i l l s   C h e m i c a l s ,  

I n c .   e x h i b i t e d   good   c o m p a t i b i l i t y   w i t h   t h e   p o l y c a r b o n a t e   a n d  

was  p r e f e r r e d .   ( U S - A - 4 , 3 0 8 , 3 1 8   i s   d i r e c t e d   g e n e r a l l y   to  s u c h  

u s e   of   f a t t y   a c i d   p o l y a m i d e s ) .   In  a d d i t i o n   t o   t he   p o l y a m i d e ,  

i n k   l a y e r   84  t y p i c a l l y   has   a  m i n o r   a m o u n t   of   c a r b o n   b l a c k   a s  

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

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

T h i s   i n v e n t i o n   i s   n o t   d e p e n d e n t   upon   any  n o v e l t y   of  t h e  

r i b b o n   m a t e r i a l s .   A t  o n e   p o i n t   r e s u l t s   a p p a r e n t l y   b e t t e r  

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

an  i n k   l a y e r   h a v i n g   p o l y k e t o n e   i n s t e a d   of  p o l y a m i d e .   B o t h  

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

i n v e n t i o n   and  no  b a s i s   i s   known  r e s t r i c t i n g   a  f u t u r e   r i b b o n  

to   e i t h e r   of  s u c h   m a t e r i a l s .   No  r e s i n   i s   known  w h i c h   i s  

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

m a t e r i a l   body  f o r   t h i s   i n v e n t i o n .  

A l t h o u g h   no  r i b b o n   n o t   c a p a b l e   of  f u n c t i o n i n g   in  a c c o r d a n c e  

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

m e n t i o n e d ,   i t   w o u l d   be  e x p e c t e d   t h a t   a  r i b b o n   w i t h   a n  

e x c e p t i o n a l l y   s o f t   m a r k i n g   l a y e r   w o u l d   s m e a r   o n t o   p a p e r   e v e n  

f rom  t h e   l i g h t   p r e s s u r e   of   a  t h e r m a l   p r i n t h e a d .   S i m i l a r l y ,  

i t   w o u l d   be  e x p e c t e d   t h a t   a  r i b b o n   w i t h   an  e x c e p t i o n a l l y  

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

m a t e r i a l   and  have   a t   b e s t   v e r y   dim  p r i n t i n g ,   a t   l e a s t   w h e n  

t h e   e x t e n t   of  u n d e r f e e d   i s   l a r g e .  

U n d e r f e e d   E l e m e n t s  

F i g .   3  shows  a  s i d e   v i e w   of  a  s y s t e m   l i n k e d   to   r o l l e r   44  t o  

a c h i e v e   b o t h   s u b s t a n t i a l   u n d e r f e e d   a t   one  s e t t i n g   and  1 . 0 4  

to  1  u n d e r f e e d   a t   a  s e c o n d   s e t t i n g .   T h i s   i s   m o u n t e d   o n  

c a r r i e r   18.  C a b l e   74  i s   w r a p p e d   a r o u n d   c a p s t a n   200.  As  

c a r r i e r   18  moves  d u r i n g   a  p r i n t i n g   o p e r a t i o n ,   c a p s t a n   200  i s  

r o t a t e d   by  c a b l e   74  to   p r o v i d e   p o w e r   f o r   r i b b o n   f e e d .   T h i s  



p o w e r   i s   t r a n s f e r r e d   t h r o u g h   c l u t c h   f a c e s   202  and  204 ,   w h e n  

t h e y   a r e   e n g a g e d   by  t h e   a c t u a t i o n   of   a  c o n t r o l ,   w h i c h   may  b e  

s o l e n o i d   206  as  s h o w n .  

F r i c t i o n   r o l l e r s   or   g e a r s   208 ,   2 1 0 ,   212 ,   214  and  216  a r e  

a r r a n g e d   to   a l l o w   s e l e c t i o n   of   e i t h e r   a  1 .04   to   1  r a t i o   or   a  

h i g h   r a t i o n ,   t y p i c a l l y   5  to   1,  of   t h e   m o v e m e n t   a l o n g   c a b l e  

74  and   t h e   t a n g e n t i a l   m o v e m e n t   of  f e e d   r o l l e r   4 4 .  

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

t h e   s h a f t   218  to   w h i c h   g e a r s   (or   r o l l e r s )   212  and  214  a r e  

f i x e d l y   a t t a c h e d .   S h a f t   218  i s   f r e e   to   r o t a t e   on  an  i n t e r n a l  

s h a f t   220 ,   w h i l e   i t   may  be  moved  v e r t i c a l l y   u n d e r   t h e  

i n f l u e n c e   of   arm  222 ,   to   w h i c h   s h a f t   220  i s   f i x e d l y  

a t t a c h e d .   Arm  222  i s   f i x e d l y   a t t a c h e d   to   s h a f t   224 .   S h a f t  

224  p a s s e s   t h r o u g h   l o c k i n g   cap   226 ,   a  m e c h a n i s m   i d e n t i c a l   t o  

t h a t   c o n t r o l l i n g   r e t r a c t i o n   of   t h e   common,  s t a n d a r d   b a l l  

p o i n t   p e n .   S p r i n g   228  b i a s e s   s h a f t   218  and  t h r o u g h   s h a f t  

218 ,   b i a s e s   s h a f t   224  d o w n w a r d .  

A c c o r d i n g l y ,   s h a f t   224  and  s h a f t   218  c a r r y i n g   g e a r s   212  a n d  

214  a r e   h e l d   in   one  of   t h e   two  s t a b l e   v e r t i c a l   p o s i t i o n s   b y  

cap  2 2 6 .   B e l l c r a n k   230  e n g a g e s   t h e   b o t t o m   of  s h a f t   226  a n d  

i s   p o s i t i o n e d   to   e n c o u n t e r   a  p a r t   o f   f r a m e   73  when  c a r r i e r  

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

p r i n t i n g .  

B e l l c r a n k   230  i s   r o t a t e d   c l o c k w i s e   when  i t   e n c o u n t e r s   f r a m e  

73  to   t h e r e b y   l i f t   s h a f t   224  v e r t i c a l l y .   I f   s h a f t   224  i s  

a l r e a d y   in  t h e   u p p e r   p o s i t i o n ,   cap   226  f r e e s   s h a f t   224 ,   a n d  

g e a r s   212  and  214  d r o p   to   t h e i r   l o w e r   p o s i t i o n .   I f   s h a f t   2 2 4  

was  in   t h e   l o w e r   p o s i t i o n ,   s h a f t   224  i s   h e l d   in   t h e   h i g h e r  

p o s i t i o n   by  cap   226  and  g e a r s   212  and  214  a r e   r a i s e d   to   t h e  

u p p e r   p o s i t i o n .  

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

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

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



used   w i t h   o v e r s t r i k e   and  a  o n e - u s e   r i b b o n   u s e d   w i t h o u t  

o v e r s t r i k e .   M o r e o v e r ,   t h e   u se   of  a  m e c h a n i c a l   e l e m e n t  

e m p l o y i n g   f r a m e   73  i s   e n t i r e l y   o p t i o n a l .   I t   p r o v i d e s   a n  

a d v a n t a g e   w h i c h   may  be  d e s i r e d   by  a l l o w i n g   r i b b o n   f e e d  

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

a u t o m a t i c - d a t a - p r o c e s s i n g   c o n t r o l l e r   w h i c h   has   t h e   c a p a c i t y  
of  s p a c i n g   t h e   m a c h i n e   a l o n g   t h e   p r i n t   l i n e .   C l e a r l y ,  
m o v e m e n t   of  s h a f t   224  c o u l d   be  a c h i e v e d   in   e s s e n t i a l l y   t h e  

same  way  as  c l u t c h   f a c e   202  i s   moved  e m p l o y i n g   a  s o l e n o i d  

206.  D i m e n s i o n i n g   of   t h e   p a r t s   to   a c h i e v e   t h e   r a t i o s   d e s i r e d  

is   a  m a t t e r   of  o r d i n a r y   d e s i g n .  

Shown  s y m b o l i c a l l y   i s   an  e l e c t r i c a l   p r i n t - c u r r e n t - l e v e l  

c o n t r o l   232 ,   l i n k e d   to  s h a f t   224  and  p r o d u c i n g   a  c o n t r o l  

s i g n a l   on  o u t p u t   l i n e   234 .   The  l i n e   234  s i g n a l   w i l l   c a u s e  

h i g h   p r i n t   c u r r e n t s   when  s h a f t   234  i s   down,   as  t h e   u n d e r f e e d  

r a t i o   in  t h a t   s t a t u s   in  1 . 0 4   to   1,  w h i l e   c a u s i n g   low  p r i n t  

c u r r e n t s   when  s h a f t   224  i s   up .   T h i s   i s ,   of  c o u r s e ,   m e r e l y  
i l l u s t r a t i v e   of  a  m e c h a n i s m   to   a u t o m a t i c a l l y   r e s p o n d   to   t h e  

r i b b o n   f e e d   r a t i o   and  to  a d j u s t   t h e   p r i n t   c u r r e n t  

a c c o r d i n g l y .  

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

be  c o n t i n u a l l y   u s e d   in  one  mode  w o u l d   n o t   h a v e   s e l e c t a b l e  

g e a r s   as  shown .   I n s t e a d ,   t h e   d i m e n s i o n s   w o u l d   be  s e l e c t e d   t o  

g i v e   t h e   d e s i r e d   f e e d   r a t i o .   One  p r i m a r y   u se   of   s u c h   a  

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

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

r i b b o n   s a v i n g   can  be  a c h i e v e d .   The  p r e f e r r e d   r a t i o   f o r   t h i s  

p u r p o s e   i s   1 . 0 4   to   1  u n d e r f e e d .  

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

r e s p o n s e   to   l o n g i t u d i n a l   m o v e m e n t   of   r i b b o n   40.  To  i n s u r e  

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

b r a k i n g   f o r c e   on  pad  104  in  t h e   s u p p l y   f e e d   may  be  r e q u i r e d .  

T h i s ,   in  t u r n ,   can  r e s u l t   in  t e n s i o n   on  p r i n t h e a d   16  t e n d i n g  

to  r o t a t e   i t   away  f rom  t h e   p r i n t   a r e a .   The  r o u t i n g   of  r i b b o n  

40  may  be  done   in  s u c h   a  way  t h a t   t h e   i n c r e a s e d   r i b b o n  



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

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

d e t a i l   in   U .S .   p a t e n t   4 , 3 2 9 , 0 7 5 ,   f i l e d   J u n e   27,  1980 ,   b y  

S . L .   A p p l e g a t e   and  J . J .   M o l l o y ,   i s s u e d   May  11,  1 9 8 2 ,   a n d  

e n t i t l e d   " P r i n t h e a d   A s s e m b l y   f o r   T y p e w r i t e r s   or  t h e   L i k e " .  

I t   w i l l   be  a p p a r e n t ,   of   c o u r s e ,   t h a t   t h e   m a n n e r   or  m e c h a n i s m  

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

i n v e n t i o n .   D e s i g n s   can   be  r e a d i l y   d e v i s e d   in   w h i c h   t h e   t w o  

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

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

d i r e c t   c h a n g e   in   t h e   m e c h a n i c a l   a d v a n t a g e s   a p p l i e d   to   t h e  

r i b b o n   4 0 .  

D i s c u s s i o n  

O b s e r v a t i o n   of   a  r i b b o n   a f t e r   use   w i t h   t h i s   i n v e n t i o n  

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

t h e   d i r e c t i o n   of   r i b b o n   f e e d .   T h u s   an  "A"  p r i n t e d   w o u l d  

a p p e a r   on  t h e   r i b b o n   in   t h e   n o r m a l   h e i g h t   of   t h a t   c h a r a c t e r ,  

b u t   w i t h   t h e   s l a n t e d   s i d e s   and  t h e   c r o s s   s t r o k e   s q u e e z e d .  

T h i s   e s t a b l i s h e s   t h a t   i n k   i s   n o t   d r a w n   f rom  s u r r o u n d i n g  

a r e a s   n o t   u n d e r   a n , e l e c t r o d e   42,  b u t   i s   t a k e n   f rom  t h e   p a r t  

of   t h e   r i b b o n   w h i c h   i s   f e d   u n d e r   t h e   e l e c t r o d e   42.  T h i s  

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

p a r t   of   t h e   m a r k i n g   l a y e r   i n i t i a l l y   and   more   of  t h e   i n k  

s u b s e q u e n t l y   f rom  t h e   same  p a r t   of  t h e   r i b b o n .  

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

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

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

f o r m u l a t i o n s   and  d e s i g n   wou ld   n o t   i m p r o v e   o v e r a l l  

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

e x t e n d e d   t h e i r   w o r k   o r   k n o w l e d g e   s u b s t a n t i a l l y   i n t o   s u c h  

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

u s i n g   e x i s t i n g   r i b b o n s .   A p p l i c a n t s   h a v e   c o n c l u d e d   t h a t   a  

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

b l a c k   or   b o t h ,   can   i n c r e a s e   p r i n t   q u a l i t y   when  t h e   u n d e r f e e d  



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

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

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

The  i n c r e a s i n g   d e t e r i o r a t i o n   in   p r i n t   q u a l i t y   w i t h   i n c r e a s e  

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

ink   a v a i l a b l e   a t   t h e   zone   of  h e a t   d u r i n g   p r i n t i n g .  



1.  A  t r a n s f e r - m e d i u m - c o n s e r v i n g   t h e r m a l   p r i n t e r ,   s a i d  

p r i n t e r   b e i n g   of   t h e   t y p e   c o m p r i s i n g  :  

a  p r i n t h e a d   (16)  a d a p t e d   to   p r o v i d e   a  p a t t e r n   of  h e a t  

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

m e a n s   ( 1 8 ,   22 ,   23)  f o r   m o v i n g   s a i d   p r i n t h e a d   ( 1 6 )  

r e l a t i v e   t o   a  p r i n t - r e c e i v i n g   l o c a t i o n ,   a n d  

m e a n s   ( 4 4 ,   46,   2 0 2 . . . 2 1 6 )   f o r   f e e d i n g   a  t r a n s f e r   m e d i u m  

(40)  p a s t   s a i d   p r i n t h e a d   (16)  f o r   p r i n t i n g   f rom  a r e a s  

of   s a i d   t r a n s f e r   medium  (40)  h e a t e d   by  s a i d   p r i n t h e a d  

( 1 6 )  ,  

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

m e a n s   ( 1 8 ,   22,   23)  f o r   m o v i n g   s a i d   p r i n t h e a d   (16)  a n d  

s a i d   m e a n s   (44 ,   46 ,   2 0 2 . . . 2 1 6 )   f o r   f e e d i n g   t h e   t r a n s f e r  

m e d i u m   a r e   a d a p t e d   so  t h a t   s a i d   p r i n t h e a d   (16)  may  b e  

moved   an  a m o u n t   w h i c h   i s   in   a  r a t i o   g r e a t e r   t h a n   1  to  1 

w i t h   r e s p e c t   to   t h e   a m o u n t   of   f e e d   by  s a i d   means   ( 4 4 ,  

46 ,   2 0 2 . . . 2 0 6 )   f o r   f e e d i n g   t h e   t r a n s f e r   m e d i u m .  

2.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   r a t i o   i s   a t   l e a s t   1 . 0 2   to   1 .  

3.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   2,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   r a t i o   i s   in  t h e   r a n g e   of   1 . 0 2   to   1  to   20  t o  

1 .  

4.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   3  c h a r a c t e r i z e d   in  t h a t  

s a i d   r a t i o   i s   in   t h e   r a n g e   of   1 . 0 4   to   1  t o   5  to   1 .  



5.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   4  c h a r a c t e r i z e d   in  t h a t  

s a i d   r a t i o   i s   s u b s t a n t i a l l y   1 . 0 4   to   1 .  

6.  The  t h e r m a l   p r i n t e r   as  in  a n y  o n e   of   t h e   p r e c e d i n g  

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

i n c l u d e s   a  r e s i s t i v e   l a y e r   (80)  s u p p o r t i n g   a  l a y e r   o f  

m a r k i n g   m a t e r i a l   ( 8 4 ) ,   t h e   l a t t e r   b e i n g   o p p o s i t e   s a i d  

p r i n t h e a d   ( 1 6 ) ,   s a i d   p r i n t h e a d   (16)  p r o v i d i n g   e l e c t r i c  

c u r r e n t   to  s a i d   r e s i s t i v e   l a y e r   ( 8 4 ) .  

7.  The  t h e r m a l   p r i n t e r   as  in  a n y  o n e   of  t h e   p r e c e d i n g  

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

(44 ,   46)  to   p u l l   s a i d   t r a n s f e r   med ium  (40)  a c r o s s   s a i d  

p r i n t h e a d   ( 1 6 ) ,   and  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   i t  

i n c l u d e s   a  c a r r i e r   (18)  as  p a r t   of  s a i d   means   (18,   2 2 ,  

23)  f o r   m o v i n g   t h e   p r i n t h e a d   (16)  s a i d   p r i n t h e a d   ( 1 6 )  

and  s a i d   n i p   r o l l s   (44 ,   46)  b e i n g   m o u n t e d   on  s a i d  

c a r r i e r   ( 1 8 ) .  

8.  The  t h e r m a l   p r i n t e r   as  in  a n y  o n e   of   C l a i m s   3,  6,  7 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   means   (18 ,   22,  23)  f o r  

m o v i n g   t h e   p r i n t h e a d   (16)  and  s a i d   means   (44,   4 6 ,  

2 0 2 . . . 2 1 6 )   f o r   f e e d i n g   t h e   t r a n s f e r   medium  (40)  a r e  

a d a p t e d   to   p r o v i d e   s e l e c t i v e l y   a  f i r s t   r a t i o   and  a  

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

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

w i t h i n   s a i d   r a n g e   of   1 . 0 2   to   1  and  20  to  1,  s a i d  

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

e x t e r n a l l y - c o n t r o l l e d ,   r a t i o - s e l e c t i o n   means   (230 ,   2 2 4 ,  

218)  f o r   s e l e c t i n g   e i t h e r   s a i d   f i r s t   or   s a i d   s e c o n d  

r a t i o .  

9.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   8,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   f i r s t   r a t i o   i s   s u b s t a n t i a l l y   1 . 0 4   to   1 .  

10.  The  t h e r m a l   p r i n t e r   as  in  C l a i m   9,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s e c o n d   r a t i o   i s   s u b s t a n t i a l l y   5  to   1 .  



11.  The  t h e r m a l   p r i n t e r   as  in   C l a i m   10,   c h a r a c t e r i z e d   i n  

t h a t   i t   i n c l u d e s   h e a t   l e v e l   c o n t r o l   means   (234)  f o r  

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

to   s e l e c t   a  h i g h   l e v e l   o r   a  low  l e v e l   a n d ,   m e a n s  

r e s p o n s i v e   to   s a i d   r a t i o   s e l e c t i o n   means   ( 2 3 0 ,   2 2 4 ,  

218)  f o r   c a u s i n g   s a i d   h e a t   l e v e l   c o n t r o l   means   (234)  t o  

s e l e c t   s a i d   h i g h   l e v e l   when  s a i d   r a t i o   i s   1 . 0 4   to   1  a n d  

to   s e l e c t   s a i d   low  l e v e l   when  s a i d   r a t i o   i s   5  to   1 .  

12.  A  t r a n s f e r - m e d i u m - c o n s e r v i n g   p r o c e s s   of   p r i n t i n g   f rom  a  

t h e r m a l   t r a n s f e r   medium  (40)  h a v i n g   m a r k i n g   m a t e r i a l  

(84)  w h i c h   f l o w s   a f t e r   b e i n g   s o f t e n e d   by  h e a t   w i t h   a  

p r i n t h e a d   (16)  w h i c h   p r o v i d e s   h e a t   in   a  p a t t e r n ,   s a i d  

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

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

h e a t   a p p l y i n g   r e l a t i o n s h i p   to   s a i d   t r a n s f e r   med ium  a n d  

u n d e r f e e d i n g   s a i d   t r a n s f e r   m e d i u m   r e l a t i v e   to   t h e  

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

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

l e s s   t h a n   t h e   a r e a   of   s a i d   p a t t e r n .  








	bibliography
	description
	claims
	drawings
	search report

