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(54)  Ribbon  supply  tensioning  means  and  printing  machine  therewith. 
A  ribbon  supply  means,  preferably  a  ribbon  cartridge 

(28),  is provided with  tensioning  means such  as  a resilient  pad 
(95)  mounted  between anchoring  means,  for  example  the  wall 
of  the  ribbon  cartridge  (28),  and  an  incrementally  driven  rib- 
bon  capstan  (70) for  urging the  ribbon  (20) into  good frictional 
contact  with  a  frictional surface  on  the  capstan  (70) for  wiping 
the  ribbon  (20)  clean  and  damping  the  motion  of  the  ribbon 
(20)  as  it  is  driven  forward.  The  ribbon  supply  means  is  suit- 
able  for  use  with  printing  machines,  for  example  electronic 
typewriters. 



This  i n v e n t i o n   r e l a t e s   to  an  improvemen t   in  t y p i n g  
r i b b o n   c a r t r i d g e s   of  the  type  w h e r e i n   a  c a p s t a n   is  used  t o  
d r i v e   an  inked  t y p i n g   r i b b o n   from  a  supp ly   r e e l   i n t o   a  p o s i -  
t i o n   j u x t a p o s e d   wi th   a  c h a r a c t e r   e l e m e n t   so  t h a t   the   ink  may 
be  d e p o s i t e d   on  a  p a p e r .   More  s p e c i f i c a l l y ,   the  i n v e n t i o n  

r e l a t e s   to  a  means  for  s u p p l y i n g   t e n s i o n   to  the  t ape   w h e r e b y  
i t   is  he ld   a g a i n s t   the  d r i v e   c a p s t a n   so  t h a t   e x c e s s   ink  a n d  

c o n t a m i n a n t s   are  removed  from  the  r i b b o n   and  whereby  t h e  
r i b b o n   is  not   was ted   due  to  over   supp ly   of  r i b b o n   r e q u i r e -  
m e n t s .  

In  a  p a r t i c u l a r   machine   which  is  so ld   by  t h e  

a s s i g n e e   of  the  p r e s e n t   i n v e n t i o n ,   an  inked  r i b b o n   is  p u l l e d  
o f f   a  spool   in  a  d i s p o s a b l e   c a r t r i d g e   mounted  on  the  f r a m e  
of  a  t y p e w r i t e r ,   p a s s e d   t h r o u g h   a  f l e x i b l e   l e a d e r ,   p a s t   t h e  

p r i n t   p o i n t   by  means  of  a  r i b b o n   l o c a t i n g   s t r u c t u r e ,   a n d  

p a s s e d   t h r o u g h   a  second  f l e x i b l e   l e a d e r   back  to  a  t a k e - u p  

s p o o l ,   mounted  c o n c e n t r i c a l l y   wi th   the  supp ly   s p o o l ,   w i t h i n  
the  body  of  the  c a r t r i d g e .   The  d r i v e   of  the  r i b b o n   to  a n d  
from  the  c a r t r i d g e   is  c o n t r o l l e d   by  means  of  a  s t e p p e r   m o t o r  
which  i n c r e m e n t s   the  p o s i t i o n   of  the  r i b b o n   one  s t ep   w i t h  

each  key  s t r o k e .   The  s t e p p e r   motor   on  the  t y p e w r i t e r   d r i v e s  

the  r i b b o n   ahead  t h r o u g h   a  c a p s t a n   in  f r i c t i o n a l   e n g a g e m e n t  
wi th   the  s u b s t r a t e   of  the  r i b b o n .   If   r i b b o n   is  not  to  b e  

w a s t e d ,   i t   is  n e c e s s a r y   t h a t   the   i n c r e m e n t a l   advance   of  t h e  

r i b b o n   p r o v i d e d   by  the  s t e p p e r   be  i m p l e m e n t e d   by  good  f r i c -  

t i o n a l   c o n t a c t   be tween   the  c a p s t a n   and  the  r i b b o n   so  t h a t  

no  r i b b o n   need  be  w a s t e d .   S ince   the  cos t   of  r i b b o n   is  a 

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

i ncumben t   upon  the  m a n u f a c t u r e r   of  r e p l a c e m e n t   c a r t r i d g e s  

to  e n s u r e   t h a t   as  l i t t l e   r i bbon   is  advanced   wi th   each  i n -  

c r e m e n t a l   mot ion   of  the  c a p s t a n   as  w i l l   p e r m i t   p r o p e r   p r i n t -  

ing  of  c h a r a c t e r s .  

T h e r e f o r e ,   i t   has  been  found  d e s i r a b l e   to  p r o v i d e  

means  for   damping  the  mot ion   of  the  supp ly   spool   so  t h a t  

when  the  c a p s t a n   is  e n e r g i z e d   by  the  s t e p p e r   motor   the  s p o o l  

r o t a t e s   only   so  fa r   as  n e c e s s a r y   to  supp ly   the  amount  o f  



r i b b o n   c a l l e d   for   and  no  f u r t h e r .   This   has  worked  we l l   f o r  

damping  the  i n c r e m e n t a l   advance   but   has  caused   o t h e r   p r o b -  
lems.   S p e c i f i c a l l y ,   w i th   h e a v i l y   i nked   m u l t i - s t r i k e   r i b b o n s ,  
ink  from  the  inked  s i de   of  the   r i b b o n   has  a  t e n d e n c y  t o   b e  

d e p o s i t e d   on  the   n o n - i n k e d   s i d e   of  the   s u b s t r a t e   as  i t   i s  

in  c o n t a c t   t h e r e w i t h   w h i l e   the   r i b b o n   is   wound  upon  t h e  

s u p p l y   s p o o l .   This  i n k . t h e n   t e n d s   to  be  d e p o s i t e d   on  t h e  
f r i c t i o n   s u r f a c e   of  the   c a p s t a n   which  in  some  c a s e s   can  l e a d  
to  s l i p p a g e   be tween   c a p s t a n   and  r i b b o n .   As  the  c a p s t a n   m u s t  

p r o v i d e   s u f f i c i e n t   f o r c e   to  overcome  the  damping  f o r c e   p r o -  
v i d e d   by  the  damping  means,   any  d e c r e a s e   in  the  f r i c t i o n  

be tween   the  s u b s t r a t e   and  the  c a p s t a n   w i l l   be  made  m o r e  
c r i t i c a l   by  the  a d d i t i o n a l   f o r c e   n e c e s s a r y   to  overcome  t h e  

damping  f o r c e .   I t   would  t h e r e f o r e   be  d e s i r a b l e   to  l i m i t   t h e  

amount  of  f o r ce   r e q u i r e d   to  p r o v i d e   damping ,   thus   s i m p l i f y i n g  
and  making  l e s s   c r i t i c a l   the  i n t e r a c t i o n   of  c a p s t a n   a n d  
r i b b o n .  

I t   is  an  o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e   a  
r i b b o n   movement  damping  means  which  p e r f o r m s   i t s   f u n c t i o n  

a d e q u a t e l y   but  which  does  no t   i n t r o d u c e   a  g r e a t   dea l   of  f r i c -  

t i o n a l   damping  f o r c e   i n t o   the  m e c h a n i s m .  

I t   is  a  f u r t h e r   o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e  

a  c a r t r i d g e   in  which  the   mo t ion   of  r i b b o n   is  damped  w h i l e  

r e q u i r i n g   min imal   f o r c e   to  s u p p l y   the   r i b b o n .  

F i n a l l y ,   i t   is  an  o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e  

an  improved  p r i n t i n g   mechanism  of  the  type   c o m p r i s i n g   a n  
inked   r i b b o n   c a r t r i d g e .  

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

p r o v i d e d   wi th   damping  for   the   r i b b o n   by  i n t e r p o s i n g   a  com-  

p a r a t i v e l y   sma l l   p o r t i o n   of  a  r e s i l i e n t   foam  m a t e r i a l   b e t w e e n  

the   c a r t r i d g e   and  the  c a p s t a n   i t s e l f .   This   foam  p r o v i d e s   t h e  

t r i p l e   f u n c t i o n   of  r emoving   e x c e s s   ink  and  any  c o n t a m i n a t i o n  

from  the  r i b b o n ,   of  u r g i n g   the  s u b s t r a t e   of  the  r i b b o n   i n t o  

engagement   wi th   a  f r i c t i o n   s u r f a c e   on  the   c a p s t a n ,   and  o f  

p r o v i d i n g   damping  for   the   r i b b o n   so  t h a t   i t   is  not   o v e r l y  

moved  by  the  i n c r e m e n t a l   mot ion   of  the   c a p s t a n .  



The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   i f   r e f e r -  

ence  is  made  to  the   a c c o m p a n y i n g   d r a w i n g ,   in  w h i c h :  

Fig.   1  r e p r e s e n t s   an  o v e r v i e w   of  the  c a r t r i d g e   o f  

the  i n v e n t i o n   in  i t s   i n t e n d e d   e n v i r o n m e n t ,   i . e .   a  t y p e -  
w r i t e r ;  

Fig.   2  r e p r e s e n t s   an  e n l a r g e d   p e r s p e c t i v e   view  o f  

the   c a r t r i d g e   i n c l u d i n g   i t s   l e a d e r   means  and  r i b b o n   l o -  

c a t o r   m e a n s ;  
Fig.   3  r e p r e s e n t s   a  p lan   view  of  the  i n t e r i o r   o f  

the  c a r t r i d g e   i n c l u d i n g   the  foam  pad  a c c o r d i n g   to  the  i n -  

v e n t i o n ;  

Fig.   4  is  a  c r o s s - s e c t i o n a l   view  of  the  c a r t r i d g e  
t a k e n   a long   the  l i n e   4-4  in  F ig .   3 ;  

Fig.   5  r e p r e s e n t s   a  s c h e m a t i c   view  of  the  s u p p l y  
r e e l   of  r i b b o n ,   c a p s t a n ,   the   foam  pad  and  the  wal l   of  t h e  

t a p e ;   a n d  

F i g s .   6  and  7  r e p r e s e n t   c r o s s - s e c t i o n a l   views  t a k e n  

a long   the  l i n e   6-6  in  F ig .   5  of  s e v e r a l   t ypes   of  foam  p a d s  
and  c a p s t a n s   a c c o r d i n g   to  the   i n v e n t i o n .  

R e f e r r i n g   now  to  F ig .   1  a  t y p e w r i t e r   c o m p r i s e s   a 

k e y b o a r d   10  which  c o n t r o l s   the  mot ion   of  a  p r i n t   wheel  12 
which  c o m p r i s e s   a  p l u r a l i t y   of  spokes   hav ing   c h a r a c t e r  

e l e m e n t s   formed  at  t h e i r   ends  and  a d a p t e d   to  be  i m p a c t e d  

by  a  hammer  14  in  o r d e r   to  d r i v e   a  s e l e c t e d   c h a r a c t e r  

e l e m e n t   a g a i n s t   a  p l a t e n   16  over   which  a  s h e e t   of  paper   18 

may  be  i n t e r p o s e d .   A  p r i n t   r i b b o n   20  is  i n t e r p o s e d   b e t w e e n  

the  c h a r a c t e r   e l emen t   12  and  the  paper   18  so  as  to  l e a v e  

an  inked  i m p r e s s i o n   c o r r e s p o n d i n g   to  the  c h a r a c t e r   e l e -  

ments  s e l e c t e d .   In  o p e r a t i o n ,   the   r i b b o n   20  is  r a i s e d   by  
l i f t e r   means  (not  shown)  when  the  hammer  14  is  about   t o  

impac t   the  c h a r a c t e r   e l e m e n t   12.  The  r i b b o n   20  is  c a r r i e d  

by  l o c a t o r   means  180  which  is  p r o v i d e d   wi th   an  u p l i f t e d  

p o r t i o n   181  under  which  the  hammer  and  c h a r a c t e r   e l e m e n t  

may  pass   on  t h e i r   way  to  the  paper   18.  The  l o c a t o r   means  

180  is  mounted  by  means  of  p o s t s   44  on  a  moving  c a r r i a g e  
22  d e s i r a b l y   d r i v e n   by  a  l i n e a r   s t e p p e r   motor   26.  The 



r i b b o n   20  is  t h e n   p a s s e d   t h r o u g h   f l e x i b l e   l e a d e r s   34  a n d  
36  which  are  c o n n e c t e d   in  t u r n   to  a  r i b b o n   c a r t r i d g e   28 
which  is  mounted  w i t h i n   a  r e c e p t a c l e   30.  In  t h i s   w a y ,  
when  the  c a r r i a g e   22  moves  back  and  f o r t h   wi th   r e s p e c t   t o  
the  f rame  of  the   t y p e w r i t e r   and  the  pape r   18,  t h e  f l e x i b l e  

l e a d e r s   34  and  36  p e r m i t   the  l o c a t i n g   means  180  to  move 
wi th   the   c a r r i a g e   22  w h i l e   the  c a r t r i d g e   28  r e m a i n s   f i x e d ,  
the   f l e x i b l e   l e a d e r s   34  and  36  p r o v i d i n g   the  i n t e r c o n n e c -  
t i o n   t h e r e b e t w e e n .  

There   may  a l s o   be  mounted  on  c a r r i a g e   22  an  e r a s e  
r i b b o n   42  which  may  be  s u p p l i e d   from  a  r e e l   38  and  t a k e n  

up  by  a  second   r e e l   40  and  used  to  e i t h e r   o v e r p r i n t   a  
l e t t e r   s t r u c k   in  e r r o r   or  to  remove  i t ,   d e p e n d i n g   on  t h e  

t ype   of  ink  s u p p l i e d   by  the  r i b b o n .  

R e f e r r i n g   now  to  Fig.   2,  the   c a r t r i d g e   28  is  c o n -  
n e c t e d   to  the   f l e x i b l e   l e a d e r   200  by  means  of  m o u n t i n g  
s t r u c t u r e   231  and  230.  Ribbon  20  is  fed  t h r o u g h   f i r s t  

f l e x i b l e   l e a d e r   200  to  l o c a t o r   180  and  r e t u r n s   by  m e a n s  
of  s econd   f l e x i b l e   l e a d e r   200  back  to  c a r t r i d g e   2 8 .  

L o c a t o r   180  c o m p r i s e s   a  c e n t r a l   s e c t i o n   s p a c i n g  
ends  188  and  187  a p a r t .   These  ends  are   a d a p t e d   to  m a t e  
w i t h   c o r r e s p o n d i n g   p i e c e s   of  l e a d e r   20.  The  ends  187 

and  188  are   p r o v i d e d   wi th   shaped  n o t c h e s   183  which  e n g a g e  
p o s t s   184  which  are   mounted  on  the   c a r r i a g e   22  of  t h e  

t y p e w r i t e r   and  a r e ,   as  d i s c u s s e d   above ,   l i f t e d   when  t y p -  

ing  is  p e r f o r m e d   so  as  to  i n t e r p o s e   the  r i b b o n   20  b e t w e e n  

a  s e l e c t e d   c h a r a c t e r   e l e m e n t   and  pape r   18.  A  r a i s e d   c e n -  

t r a l   p o r t i o n   181  of  the  l o c a t o r   180  is  p r o v i d e d   so  t h a t  

the  hammer  14  and  c h a r a c t e r   e l e m e n t   12  may  pass   t h e r e -  

t h r o u g h   on  t h e i r   way  to  impact   the  p a p e r .   D e s i r a b l y ,   t h e  

ends  187,  188  of  the   l o c a t o r   180  are   p r o v i d e d   wi th   f i n g e r s  

182  which  may  be  o p e r a t e d   by  the  o p e r a t o r   when  c h a n g i n g  

r i b b o n s   in  o r d e r   to  open  n o t c h e s   183  so  as  to  d i s e n g a g e  
from  p o s t s   184,  as  d i s c u s s e d   in  f u r t h e r   d e t a i l   in  c o -  

p e n d i n g   U.S.  p a t e n t   a p p l i c a t i o n   S e r i a l   No.  6 1 , 4 5 4 .  

R e f e r r i n g   now  to  F igs .   3  and  4,  i n t e r n a l   d e t a i l s  



of  the  c a r t r i d g e   28  are  shown.  The  r i b b o n   20  is  unwound 
from  a  s u p p l y   r e e l   60  by  means  of  a  c a p s t a n   70  which  i s  

d e s i r a b l y   d r i v e n   by  a  s t e p p e r   motor   mounted  on  the  t y p e -  
w r i t e r   (not  shown).   Ribbon  20  then   p a s s e s   a round   two  

guide   p o s t s   98,  over  a  r o l l e r   100,  and  e x i t s   the  c a r t r i d g e  
28  by  means  of  l e a d e r   moun t ing   s t r u c t u r e   231  and  l e a d e r  

200,  t h e n c e   to  pass   to  the  p r i n t   p o i n t .   A f t e r   be ing   t y p e d  

upon,  the  r i b b o n   20  is  r e t u r n e d   a g a i n   via   l e a d e r   200  a n d  
l e a d e r   moun t ing   s t r u c t u r e   230  over   a  p o s t   102  and  onto  a  

t a k e - u p   r e e l   64.  Said  supp ly   and  t a k e - u p   r e e l s   60  and  6 4 ,  
r e s p e c t i v e l y ,   (which  in  a  p r e f e r r e d   embodiment   are  f l a n g e -  
l e s s   c o i l s   of  r i bbon)   are  mounted  c o n c e n t r i c a l l y   on  a  hub  
62  and  are   both  d r i v e n   by  means  of  the  s t e p p e r   motor ,   n o t  

shown,  a c t i n g   on  c a p s t a n   70.  However,   wh i l e   the  c a p s t a n  
70  d i r e c t l y   p u l l s   on  the  r i b b o n   20  to  supp ly   i t ,   the  t a k e -  

up  64  is  d r i v e n   by  means  of  an  i n t e r m e d i a t y   0 - r i n g   80  a n d  

a  s t a r   wheel   76  which  is  p r o v i d e d   wi th   t e e t h   78  which  e n -  

gage  the  t y p e d - u p o n   r i b b o n   as  i t   is  wound  onto  the  t a k e -  

up  r e e l   64.  Said  0 - r i n g   may  d e s i r a b l y   be  p a s s e d   over   a n  
i n t e r m e d i a t e   p u l l y   92  which  may  be  a r r a n g e d   so  as  to  e x e r t  

an  inward   t e n s i o n   ( i . e .   a  t e n s i o n   a c t i n g   toward   the  hub  62) 

on  the  arm  86  p i v o t e d   at  90  on  which  the  s t a r   wheel  76  i s  

mounted  so  as  to  keep  the  s t a r   wheel  in  engagement   w i t h  

t a k e - u p   r e e l   64.  I t   is  d e s i r a b l e   to  make  the  s t a r   w h e e l  

76  by  an  i n t e g r a l   mold ing   p r o c e s s ,   whereby  a  p l a s t i c   w h e e l  
is  formed  around  a  s tamped  me ta l   s t a r ;   in  t h i s   way,  an  
e f f e c t i v e   and  u n i t a r y   c o n s t r u c t i o n   may  be  formed  s i m p l y  
and  i n e x p e n s i v e l y . .   I t   w i l l   be  o b s e r v e d   from  Fig.   4  t h a t  

the  c a p s t a n   70  is  shown  as  c o m p r i s i n g   a  r e c i l i e n t   b a n d  

around  i t s   lower  c i r c u m f e r e n c e   which  d r i v e s   the  i n k e d  

r i b b o n .   In  some  c i r c u m s t a n c e s ,   i t   is  d e s i r a b l e   to  f o r m  

t h i s   t i r e   i n t e g r a l l y   wi th   the  c a p s t a n   70  by  means  of  an  

i n t e g r a l   mold ing   p r o c e s s .   In  o t h e r   c a s e s ,   a  r e s i l i e n t  

'band  of  the  p r o p e r   s i z e   may  be  s l i p p e d   over   the  c a p s t a n  

70 .  

The  a r t i c u l a t e d   l e a d e r   34  and  56  of  the  s t r u c t u r e  



is  more  f u l l y   d i s c u s s e d   and  c l a i m e d   in  c o - p e n d i n g   U . S .  
p a t e n t   a p p l i c a t i o n   S e r i a l   No.  61880  a s s i g n e d   to  t h e - a s s i g -  
nee  of  the  p r e s e n t   i n v e n t i o n .   I t   has  f u r t h e r m o r e   b e e n  
found  t h a t   the  r i b b o n   20  p r i o r   to  be ing   rewound  on  the  t a k e -  

up  spoo l   64,  may  d e s i r a b l y   be  de fo rmed   by  a  s t r e s s   e x c e e d i n g  
i t s   e l a s t i c i t y   l i m i t ,   which  may  be  p r o v i d e d   by  p a s s i n g   t h e  
used  r i b b o n   20  over   a  p r o f i l e   d e s i g n e d   to  i m p a r t   s u c h  
s t r e s s e s .   This  is  d i s c u s s e d   in  more  d e t a i l   in  c o - p e n d i n g  
U.S.  p a t e n t   a p p l i c a t i o n   S e r i a l   No.  6 1 8 7 5 .  

R e f e r r i n g   now  to  F ig .   5,  a  s c h e m a t i c   view  is  shown  o f  
the  r i b b o n   20  be ing   p a s s e d   o f f   the  hub  62  of  the   supp ly   r e e l .  
The  r i b b o n   20  is  t h e n   p a s s e d   over   c a p s t a n   70  wh ich ,   as  d i s -  
c u s s e d   above ,   is  d r i v e n   by  a  s t e p p e r   mo to r .   A  f r i c t i o n  
s u r f a c e   202  engaged   the  n o n - i n k e d   s u r f a c e   of  the  r i b b o n   201 
and  p u l l s   i t   o f f   s u p p l y   r e e l   62;  the  r i b b o n   20  is  then  f e d  

to  the  r e m a i n d e r   of  the  mechan i sm  as  shown  and  d i s c u s s e d  

above  in  c o n n e c t i o n   w i t h   F ig .   3.  A  foam  pad  95  is  i n t e r -  

posed   be tween   the  w a l l   of  the   c a r t r i d g e   28  and  the  i n k e d  

s i d e   203  of  the  r i b b o n   2 0 .  
This  i n t e r p o s i t i o n   of  a  pad  be tween   a  wa l l   of  the  c a r -  

t r i d g e   28  and  the  i n k e d   s i d e   203  of  the  r i b b o n   20  f o r c e s  
c e r t a i n   l i m i t a t i o n s   in  the  d e s i g n   of  such  a  r i b b o n .   F o r  

example ,   c e r t a i n   r i b b o n s   are   now  in  common  use  which  a r e  
of  the  " l i f t - o f f "   t y p e .   These  are  d e s i g n e d   to  be  used  i n  

c o n j u n c t i o n   wi th   an  e r a s e   t ape   of  the  type   which  r e m o v e s  
the  ink  from  the  pape r   r a t h e r   than  o v e r p r i n t i n g   i t   wi th   a  

second   ink  of  a  c o l o r   d e s i g n e d   to  match  t h a t   of  the  p a p e r  
(an  " o v e r p r i n t "   r i b b o n ) .   With  such  a  l i f t - o f f   r i b b o n ,   t h e  

ink  is  so  l o o s e l y   a t t a c h e d   to  the  s u b s t r a t e   t h a t   the  w i p i n g  
a c t i o n   p r o v i d e d   by  a  foam  pad  95  would  be  fa r   too  r i g o r o u s  
for   the   ink  to  s u r v i v e   such  a  p a s s a g e .   Hence,  the  p r e s e n t  
i n v e n t i o n   is  not  d e s i g n e d   for   use  wi th   a  s o - c a l l e d   l i f t - o f f  

type   t ape   s i n c e   the  t a p e   is  s imp ly   too  f r a g i l e   to  a l l o w  

damping  of  the  r e e l   to  be  a c c o m p l i s h e d   in  t h i s   f a s h i o n .   I n -  

s t e a d ,   foam  pads  are   i n s t a l l e d   in  the  c a r t r i d g e s   c o n t a i n i n g  

such  r i b b o n   be tween   the  s i d e s   of  the  spoo l   of  t ape   20  a n d  



the  f r o n t   or  back  wal l   of  the  c a r t r i d g e   28.  U.S.  P a t e n t  
No.  4 , 0 7 9 , 8 2 7   to  Work  shows  a  s i m i l a r   a r r a n g e m e n t .   T h e r e -  

f o r e ,   the  p r e s e n t   i n v e n t i o n   is  s u i t a b l e   only  wi th   t a p e s   o f  
the  o v e r p r i n t   type  w h e t h e r   they   be  of  the  s i n g l e - s t r i k e   o r  
m u l t i p l e - s t r i k e   c l a s s .  

As  d i s c u s s e d   above,   the  i n t e r p o s i t i o n   of  a  foam  pad  95 
be tween  the  wa l l   of  the  c a r t r i d g e   28  and  the  r i b b o n   20  p e r -  
forms  t h r e e   d i s t i n c t   f u n c t i o n s .   F i r s t ,   any  a d d i t i o n a l   i n k  

which  has  a c c u m u l a t e d   on  the  r i b b o n   20  as  wel l   as  any  c o n -  
t a m i n a t i o n   is  wiped  off   t h e r e b y .   Second,   the  foam  pad  95 

p r e s s e s   t h e  r i b b o n   20  i n t o   f i rm  engagement   wi th   the  r e s i l -  
i e n t   f r i c t i o n   s u r f a c e   202  of  the  c a p s t a n   70  so  t h a t   i t   c a n  
be  d r i v e n   t h e r e b y .   F i n a l l y ,   the  foam  pad  95  p r o v i d e s   a  
damping  mechanism  for   the  r i b b o n   20  so  t h a t   when  the  c a p s t a n -  
70  is  i n c r e m e n t a l l y   moved  under   the  a c t i o n   of  the  s t e p p e r  
motor  (not  s h o w n )  t h e   r i b b o n   20  does  not  tend  to  move  a n y  
f u r t h e r   than  n e c e s s a r y   and  hence  is  not  was t ed ;   thus   r i b b o n  

20  is  used  e f f i c i e n t l y ,   and  the  cos t   per  c h a r a c t e r   of  t h e  

p r i n t i n g   o p e r a t i o n   is  r e d u c e d .  

I t   w i l l   be  a p p a r e n t   from  a  p e r u s a l   of  Fig .   5  t h a t   if   t h e  

r i b b o n  w e r e   wound  t i g h t l y   as  i n d i c a t e d   in  Fig.   3  r a t h e r  

than  l o o s e l y   as  shown  s c h e m a t i c a l l y   in  Fig.   5,  ink  from  t h e  
inked  s i de   203  of  the  r i b b o n   20  would  tend  to  be  d e p o s i t e d  

on  the  un inked   s ide   201  of  the  r i b b o n   20.  This  ink ,   b e i n g  

l a r g e l y   c a r b o n a c e o u s   or  g r a p h i t i c ,   t ends   to  p r o v i d e   a  s l i p -  

pery  s u r f a c e   to  a l l   wi th   which  i t   comes  i n to   c o n t a c t .  

S p e c i f i c a l l y ,   f r i c t i o n   s u r f a c e   202  of  the  c a p s t a n   70  c a n  

e v e n t u a l l y   become  c o a t e d   wi th   t h i s   ink  and  i f   the  demands  

p l a c e d   on  i t   are  too  g r e a t   or  i f   i t   is  not  p r o p e r l y   d e s i g n e d ,  

can  s l i p ,   thus   not  a d v a n c i n g   the  r i b b o n   20  p r o p e r l y .   F o r  

example ,   in  a  p r e v i o u s   a r r a n g e m e n t   i t   has  been  the  p r a c t i c e  

to  p r o v i d e   a  damping  pad  on  the  s ide   of  the  supp ly   r e e l   60 

of  r i b b o n   20,  as  d i s c u s s e d   above  in  c o n n e c t i o n   wi th   a  l i f t -  

off   type  of  t a p e .   S ince   in  t h a t   case  the  foam  was  r e q u i r e d  

to  p r o v i d e   s u f f i c i e n t   damping  f o r c e   to  damp  the  mot ion   o f  

the  e n t i r e   spoo l   60  of  t a p e ,   c o n s i d e r a b l e   f o r ce   had  to  be  



e x e r t e d   t h e r e o n .   A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   h o w e v e r ,  
only  the   mo t ion   of  the  smal l   l e n g t h   of  r i b b o n   20  be ing   u n -  
wound  from  the  spool   60  need  be  damped,  as  the  spoo l   60  i t -  

s e l f   is   p e r m i t t e d   to  f r e e   whee l .   T h e r e f o r e ,   a  g r e a t   d e a l  

l e s s   f o r c e   is  r e q u i r e d   to  be  i m p a r t e d   to  the  r i b b o n  2 0   by  
the  c a p s t a n   70  so  t h a t   the  e f f e c t s   of  i n k i n g   t h e r e o n   become  
much  l e s s   c r i t i c a l .   F u r t h e r ,   the  p r o v i s i o n   of  the  foam  p a d  
be tween   the  c a p s t a n   and  the  wa l l   of  the  c a r t r i d g e   28  f o r c e s  

the  r i b b o n   i n t o   f i r m e r   engagement   w i th   the  f r i c t i o n   s u r f a c e  

202  of  the   c a p s t a n   70  than   might   o t h e r w i s e   be  the  case   w h i l e  

a l s o   p r o v i d i n g   a d e q u a t e   d a m p i n g .  
R e f e r r i n g   now  to  F i g s .   6  and  7,  two  d i s t i n c t   e m b o d i -  

ments  are   shown  in  which  a  foam  pad  95  is  p r o v i d e d   for   t h e  

s e v e r a l   f u n c t i o n s   l i s t e d   above .   In  each  case   a  c a p s t a n   70 

be ing   p i v o t e d   abou t   an  ax i s   69  under   the  i n f l u e n c e   of  a  

s t e p p e r   motor   (not  shown)  is  p r o v i d e d   wi th   an  i n s e r t e d   f r i c -  

t i o n   s u r f a c e   202  which  in  F ig .   6  is  shown  as  an  i n s e r t e d  

band  of  s q u a r e   c r o s s - s e c t i o n   which  may  d e s i r a b l y   be  made  o f  

a  r e s i l i e n t   m a t e r i a l   such  as  r u b b e r   and  in  F i g . 7   is  a  r e s i l i e n t  

band  of  round  c r o s s - s e c t i o n   of  a  s i m i l a r   m a t e r i a l .   A l t e r n a -  
t i v e s   i n c l u d e   f o r m i n g   a  " t i r e "   about   t h a t   p o r t i o n   of  the   c a p -  
s t an   70  d e s i g n e d   to  c o n t a c t   the  r i b b o n   20;  the   t i r e   may  b e  

i n t e g r a l l y   molded  a c c o r d i n g   to  w e l l - k n o w n   t e c h n i q u e s .   S t i l l  

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

such  as  a  common  r u b b e r   band;  or  a l t e r n a t i v e l y ,   the  e n t i r e  

c a p s t a n   70  cou ld   be  made  out  of  a  r e s i l i e n t   f r i c t i o n   m a t e -  
r i a l   such  as  r u b b e r .   F u r t h e r m o r e ,   the  foam  pad  95,  can,   a s  
shown  in  F ig .   6,  on ly   c o n t a c t   the  r i b b o n   20,  in  which  c a s e  
i t   would  p r e s s   the  r i b b o n   20  i n t o   engagemen t   w i th   the  c a p -  
s t an   70  most  e f f e c t i v e l y   wh i l e   p r o v i d i n g   damping  f o r c e   o n l y  
to  the  r i b b o n   20;  whe reas   in  Fig .   7  the  foam  pad  is  shown 

c o n t a c t i n g   a  p o r t i o n   of  the  c a p s t a n   70  as  w e l l .   I n - t h i s  

ca se ,   w h i l e   the  foam  would  p e r f o r m   a  f r i c t i o n   e n g a g i n g   f u n c -  

t i o n   ( t h a t   i s ,   p r e s s i n g   the  r i b b o n   f i r m l y   a g a i n s t   the  f r i c -  

t i o n   s u r f a c e   202)  i t   would  p e r f o r m   the  a d d i t o n a l   f u n c t i o n   i n  



the  embodiment   of  F ig .   7  of  a l so   damping  the  mot ion   of  t h e  

c a p s t a n   70  i t s e l f ,   which  migh t   in  some  c i r c u m s t a n c e s   p r o v e  
to  be  u s e f u l .  

I t   has  thus   been  shown  how  the  p l a c e m e n t   of  a  foam  p a d  
95  j u x t a p o s e d   to  the  c a p s t a n   of  an  inked   r i b b o n   c a r t r i d g e  

sys tem  can  s o l v e   s e v e r a l   p rob lems   at  once.   P l a c e m e n t   of  t h e  
foam  pad  95  be tween   the  wal l   of  the  c a r t r i d g e   or  a n o t h e r  
s i m i l a r   a n c h o r a g e   and  the  d r i v e   c a p s t a n   70  pe rmi s   the  damp- 
ing  f u n c t i o n   of  the  foam  pag  95  to  be  c a r r i e d   out  wi th   s u i t -  
ab le   e f f i c i e n c y   wh i l e   not   p r o v i d i n g   such  a  g r e a t   f o r c e   t h a t  
the  f r i c t i o n   r e q u i r e d   be tween   d r i v i n g   c a p s t a n   70  and  t h e  
inked  r i b b o n   20  i t s e l f   is  e x c e s s i v e   and  d i f f i c u l t   to  p r o v i d e .  
F u r t h e r ,   the  foam  pad  95,  p l a c e d   as  shown,  i n c r e a s e s   t h e  

p r o b a b i l i t y   t h a t   the  f r i c t i o n a l   c o - e f f i c i e n t   be tween   t h e  

c a p s t a n   70  and  the  i nked   r i b b o n   20  w i l l   be  s u f f i c i e n t   by 
f i r m l y   e n g a g i n g   the  two  t o g e t h e r   r a t h e r   than   d e p e n d i n g   on 
the  p h y s i c a l   a r r a n g e m e n t   of  the  p a r t s   w i t h i n   the  c a r t r i d g e  
28  for  t h i s   f u n c t i o n .   While  one  s k i l l e d   in  the  a r t   w i l l  

a p p r e c i a t e   t h a t   the  p r e f e r r e d   embodiment   c a r t r i d g e   d e s c r i b e d  
above  wi th   r e f e r e n c e   to  F i g s .   3  and  4  p u l l s   the  r i b b o n   a h e a d  

to  some  deg ree   by  i t s   p r o v i s i o n   of  a  s t a r   wheel  76  d r i v i n g  
the  r ewind   r e e l   64,  n e v e r t h e l e s s   the  p r o v i s i o n   of  the  s t e p p e r  
motor  d r i v e n   c a p s t a n   70  is  e s s e n t i a l   to  p r o p e r   f e e d i n g   o f  

the  r i b b o n   20,  as  o t h e r w i s e   the  t e n s i o n   of  the  r i b b o n   20  may 

va ry .   C o n t r o l   of  r i b b o n   t e n s i o n   is  i m p o r t a n t ;   i f   t e n s i o n   i s  

e x c e s s i v e ,   the  r i b b o n   20  may  b r e a k ,   or  be  o v e r p r i n t e d .   I f  

i n s u f f i c i e n t   t e n s i o n   is  p r o v i d e d ,   i . e . ,   i f   the  r i b b o n   20 

s l i p s   wi th   r e s p e c t   to  the  c a p s t a n   70  the  r i b b o n   may  t a n g l e  
and  not  wind  up  p r o p e r l y .  

I t   w i l l   be  a p p r e c i a t e d   by  those   s k i l l e d   in  the  a r t   t h a t  

numerous  m o d i f i c a t i o n s   and  improvements   can  be  made  to  t h e  

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

scope .   S p e c i f i c a l l y ,   the  foam  m a t e r i a l   chosen  can  be  a n y  
one  of  a  wide  v a r i e t y   of  p o s s i b l e   m a t e r i a l s   a l t h o u g h   in  a 

p r e s e n t l y   p r e f e r r e d   embodiment   a  common  p l a s t i c   foam  is  p r e -  
f e r r e d .   F u r t h e r ,   d i f f e r e n t   methods  of  a s s e m b l i n g   the  c a r -  



t r idge  28  according  to  the  invent ion  are  poss ib le .   For  example, 
the  foam  95  can  be  adhesively  at tached  to  an  anchoring  p o i n t ,  
whether  the  side  of  the  ca r t r idge   28  or  some  other  point ,   i n  

order  to  hold  it  in  i ts  p r o p e r . p o s i t i o n   with  respect   to  t h e  
ribbon  20  and  capstan  70.  Fur ther ,   the  capstan  70  i t s e l f   could 

be  driven  by  means  other  than  by  a  stepper  motor  mounted  on  the  

typewri te r   and  indeed  need  not  even  be  a  part  of  the  ca r t r idge   28 

but  could  be  mounted.external ly   the re to .   Even  so,  if  a  c a p s t a n  
70  having  a  f r i c t i o n a l   surface  202  is  to  be  used  to  engage  the  

ribbon  20  and  impart  to  it  a  dr iving  force,   it  is  a n t i c i p a t e d  

that  the  foam  pad  95  of  the  invent ion  will   find  u t i l i t y   t h e r e i n .  

European  patent  app l i ca t ion   No.  ,  f i led  on  25 

July  1980  and  en t i t l ed   "Ribbon  Locating  Bridge  and  Supply  Assembly" 

corresponds  to  the  U.S.  patent  a p p l i c a t i o n   Ser ia l   No.  61,454 

f i led  27  July  1979  refer red   to  h e r e i n .  

European  patent  app l i ca t i on   No.  ,  f i l e d   on  25 

July  1980  and  en t i t l ed   "Ribbon  System  and  Pr in t ing   Apparatus  and 

Method  of  Operation  Thereof'  corresponds  to  the  U.S.  p a t e n t  

app l i ca t ion   Serial   No.  61,875  f i led  30  July  1979  re fe r red   t o  

h e r e i n .  

European  patent  app l i ca t ion   No.  ,  f i l e d   on  25 

July  1980  and  e n t i t l e d   "Ribbon  Supply and  Pr in t ing   Apparatus  wi th  

Flexib le   Ribbon  Leader"  corresponds  to  the  U.S.  patent   a p p l i c a t i o n  

Serial   No.  61,880  f i led   30  July  1979  r e fe r red   to  h e r e i n .  



1.  Ribbon  supply  means  in  which,  in  opera t ion ,   r ibbon  

(20)  is  impelled  to  a  point  of  use  by  means  of  a  capstan  (70)  in  

f r i c t i o n a l   engagement  with  said  ribbon,  charac te r ized   in  that  a 
r e s i l i e n t   foam  pad  (95)  is  provided  for  urging  said  ribbon  (20) 
into  engagement  with  a  f r i c t i o n a l   surface  on  said  capstan  (70) ,  

so  that ,   in  opera t ion ,   the  motion  of  said  ribbon  (20)  is  damped 

by  the  force  exerted  thereon  by  said  foam  pad  (95) .  

2.  Ribbon  supply  means  as  claimed  in  claim  1, 
charac te r i zed   in  that  said  ribbon  (20)  is  stored  in  a  c a r t r i d g e  

(28).  

3.  Ribbon  supply  means  as  claimed  in  claim  2,  c h a r a c t e r -  

ized  in   that  said  capstan  (70)  i s   mounted  with  said  c a r t r i d g e  
(28) .  

4.  Ribbon  supply  means  comprising  a  supply  of  r ibbon 

(20)  and  a  caps tan   (70)  for  dr iving  said  ribbon  in  response  t o  
force  applied  to  said  capstan,  charac te r ized   in  that  a  foam  pad 
(95)  is  provided  for  urging  said  ribbon  into  engagement  with  sa id  

capstan  (70);  whereby,  in  opera t ion ,   r e l a t i ve   motion  of  s a id  

ribbon  (20)  with  respect   to  said  capstan  (70)  is  l imited,   sa id  

ribbon  (20)  is  wiped  by  said  foam  pad  (95)  and  the  f r i c t i o n a l  

force  ava i lab le   between  said  capstan  (70)  and  said  ribbon  (20)  i s  

increased  by  the  force  exerted  on  said  ribbon  by  said  foam  pad 

(95).  

5.  Ribbon  supply  means  as  claimed  in  claim  4,  

cha rac te r i zed   in  that  said  ribbon  (20)  is  disposed  with  i ts  inked 

surface  in  contact  with  said  pad  (95) .  

6.  Ribbon  supply  means  as  claimed  in  claim  5,  

charac te r i zed   in  that  said  foam  pad  (95)  contacts  said  caps t an  

(70)  and  said  ribbon  (20) .  



7.  A  p r in t ing   machine  having  charac te r   element  means 
(12)  for  being  impacted  into  a  ribbon  (20)  at  a  pr in t   l o c a t i o n  

for  producing  a  mark  on  a  medium  corresponding  to  a  p a r t i c u l a r  

one  of  said  character   elements,  the  ribbon  (20)  being  driven,  i n  

operat ion,   to  and  from  s a i d . p r i n t   locat ion  by  means  of  f r i c t i o n a l  

engagement  between  a  driving  capstan  (70)  and  said  ribbon  (20);  

cha rac te r i zed   in  that  a  pad  (95)  of  a  r e s i l i e n t   foam  mater ia l   i s  

located  between  anchoring  means  and  said  ribbon  at  said  caps tan  
(70)  such  tha t ,   in  operation  of  the  machine,  said  foam  pad  (95) 

wipes  a  surface  of  said  ribbon  (20),  urges  said  ribbon  (20)  i n t o  

engagement  with  a  f r i c t i o n a l   surface  on  said  capstan-(70)   and 

provides  a  damping  action  to  l imit   the  motion  of  said  r ibbon  

(20) .  

8.  A  p r in t ing   machine  as  claimed  in  claim  7,  c h a r a c t e r i z e d  

in  that  said  ribbon  (20)  is  s t o r e d  i n   a  c a r t r i dge   (28 ) .  

9.  A  p r in t ing   machine  as  claimed  in  claim  7  or  c laim 

8,  cha rac te r i zed   in  that  said  capstan  (70)  is  mounted  within  s a i d  

ca r t r idge   (28) .  

10.  A  p r in t ing   machine as  claimed  in  claim  8  or  c laim 

9,  c h a r a c t e r i z e d . i n   that  said  anchoring  means  comprises  a  wall  of  

said  c a r t r i dge   (28).. 










