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B4j  Multiposition  ribbon  cassette  system. 

An  improved  multicolor  ribbon  cassette  system  for  use 
with  a  printing  mechanism  (12).  A  ribbon  cassette  (20)  is 
carried  on  a  plate  (26)  which  is  pivotally  connected  to  a 
shuttle  mechanism  (14).  The  plate  (26)  rotates  about  an  axis 
which  is  perpendicular  to  a  printing  medium  (24)  and  the 
portion  (22a)  of  the  ribbon  adjacent  the  printing  mechanism 
(12).  The  pivot  plate  (26)  is  tilted  up  or  down  to  position  a 
different  part  of  the  ribbon  in  alignment  with  the  printing 
mechanism  (12).  The  configuration  of  the  device  is  such  that 
the  ribbon  will  remain  parallel  to  the  printing  medium  (24)  as 
it  is  tilted.  The  position  of  the  pivot  plate  (26)  is  controlled  by 
means  of  a  barrel  cam  (32)  driven  by  a  stepper  motor  (36). 
The  stepper  motor  is  controlled  by  a  logic  circuit.  An  optical 
sensor  (42)  is  also  connected  to  the  logic  circuit  to  determine 
whether  a  single  color  or  multicolor  cassette  (20)  is  in 
position. 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  t he   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  a  m u l t i c o l o r   r i b b o n   a s -  

s e m b l y   f o r   use   w i t h   a  p r i n t i n g   m e c h a n i s m .   More  p a r t i c u l a r l y ,  
t h i s   i n v e n t i o n   r e l a t e s   to   a  m u l t i c o l o r   r i b b o n   c a s s e t t e   s y s -  
tem  f o r   u se   w i t h   a  m a t r i x   p r i n t e r .  

2.  P r i o r   A r t  

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

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

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

b a i l   arm  w h i c h   moves   t h e   r i b b o n   up  or   down  to   a l i g n   t he   c o r -  

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

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

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

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

c o l o r - c a p a b i l i t y ,   is   d i s c l o s e d   in   U.  S.  P a t e n t   No.  4 , 0 8 8 , 2 1 8  

to   Depew.   T h i s   s y s t e m ,   w h i c h   i s   s p e c i f i c a l l y   d e s i g n e d   f o r  

use   w i t h   a  m a t r i x   p r i n t   h e a d ,   i n c l u d e s   a  body   p o r t i o n   h a v i n g  

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

e x t e n s i o n   w h i c h   is   p i v o t a l   to  move  t h e   r i b b o n   e i t h e r   up  o r  

down  w i t h   r e s p e c t   to  i t s   p o s i t i o n   w i t h i n   t he   c a s s e t t e .  

A l t h o u g h   a  p i v o t a l   b a i l   arm  is   g e n e r a l l y   s a t i f a c -  

t o r y   when  o n l y   two  c o l o r s   a r e   to  be  e m p l o y e d ,   e x c e s s i v e   v e r -  

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

e s p e c i a l l y   when  the   r i b b o n   i s   c a r r i e d   w i t h i n   a  c a s s e t t e .  

T h e r e f o r e ,   i t   is   a  p r i m a r y   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

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

t i o n   and  e n a b l e s   more  t h a n   two  c o l o r s   to  be  e a s i l y   u t i l i z e d .  

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

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

A n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a  

m e c h a n i s m   w h i c h   can  d e t e r m i n e   w h e t h e r   or   n o t   a  c a s s e t t e   i s  

in  p o s i t i o n   and  wha t   t y p e   of  c a s s e t t e   i s   b e i n g   u s e d .  



SUMMARY  OF  THE  INVENTION 

T h e s e   and  o t h e r   o b j e c t s   a r e   a c h i e v e d   by  p r o v i d i n g  

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

a b o u t   an  a x i s   p e r p e n d i c u l a r   to   t h e   p r i n t i n g   med ium.   I n  

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

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

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

e n t i r e   r i b b o n   a s s e m b l y   e l i m i n a t e s   any   k i n d   of  s n a g g i n g   o f  

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

in  o r d e r   to   c h a n g e   c o l o r s ,   t he   m e c h a n i s m   by  Which  t h i s   i s  

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

The  s y s t e m   is   p a r t i c u l a r l y   u s e f u l   in  c o n j u n t i o n  

w i t h   a  m a t r i x   p r i n t e r   w h i c h   i n c l u d e s   a  p r i n t   head   t h a t   i s  

c a r r i e d   on  a  s h u t t l e   m e c h a n i s m .   O t h e r   p r i n t e r s   w h i c h   c a n  

u t i l i z e   t h e   i n v e n t i o n   i n c l u d e   b a l l   and  d a i s y   w h e e l   t y p e s .  

A  p i v o t   p l a t e   h a s   one  end  s e c u r e d   t o   t h e   s h u t t l e   so  as  t o  

e n a b l e   t h e   p i v o t   p l a t e   to  r o t a t e   a b o u t   an  a x i s   w h i c h   i s  

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

of  t h e   r i b b o n   w h i c h   is  in  a  p r i n t i n g   p o s i t i o n .   A  r i b b o n  

c a s s e t t e   i s   d e t a c h a b l y   m o u n t e d   on  t h e   p i v o t   p l a t e .   A 

r i b b o n   d r i v e   m o t o r   i s   s e c u r e d   to   t h e   u n d e r s i d e   of  t h e  

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

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

r i b b o n   c a r r i e d   in  t he   c a s s e t t e   w i l l   be  p o s i t i o n e d   a d j a c e n t  

t h e   p r i n t   h e a d .   H o w e v e r ,   s i n c e   t h e   r i b b o n   i s   p i v o t i n g  

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

w i l l   r e m a i n   p a r a l l e l   to  t he   p r i n t i n g   med ium  as  i t   i s   m o v e d .  

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

m e a n s   of   a  b a r r e l   cam  w h i c h   i s   d r i v e n   by  a  s t e p p e r   m o t o r .  

The  b a r r e l   cam  and  t he   s t e p p e r   m o t o r   a r e   a t t a c h e d   to   t h e  

s h u t t l e ,   and  t h e   cam  is  c o u p l e d   to   t h e   p i v o t   p l a t e   by  m e a n s  

of   a  cam  f o l l o w e r .   The  p o s i t i o n   of   t h e   cam  is   c o n t r o l l e d   b y  

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

a r r a n g e m e n t s ,   s u c h   as  a  m o v a b l e   r a m p ,   may  a l s o   be  u t i l i z e d .  

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

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

t h e   p r i n t   h e a d .  



BRIEF  DESCRIPTION  OF THE  DRAWINGS 

I n  t h e   d r a w i n g s :  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   o f  a   p o r t i o n   of   a  

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

s y s t e m   of  t he   p r e s e n t   i n v e n t i o n   in  a  l o w e r e d   p o s i t i o n ;  

FIGURE  2  i s   a  t o p   p l a n   v i ew   of  t h e  r i b b o n   c a s s e t t e  
of   t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  3  i s   a  r e a r   p l a n   v i e w   of  t h e   m u l t i c o l o r  

r i b b o n   c a s s e t t e   s y s t e m   of   t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  4  i s   a  s i d e   p l a n   v i e w   of   t h e   m u l t i c o l o r  

r i b b o n   c a s s e t t e   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  5  i s   a  p l a n   v i e w   of  t h e   t r a c k   of   a  cam  u s e d  

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

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

cam;  a n d  

FIGURE  6  i s   a  p e r s p e c t i v e   v i e w   o f  a  p o r t i o n   of   a  

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

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

R e f e r r i n g  t o   FIGURES  1  a n d  6 ,   a  p r i n t e r   10  i s   s h o w n  

h a v i n g   a  w i r e   m a t r i x   p r i n t   h e a d   12  c a r r i e d   on  a  s h u t t l e   m e c h -  

a n i s m   14.  The  p r i n t   h e a d   12  is  b i a s e d   a g a i n s t   a  f r o n t   p o r t i o n  

14a  of  t h e  s h u t t l e .   The  s h u t t l e   moves   a l o n g   a  p a i r   of  r a i l s   1 6  

w h i c h   a r e   a t t a c h e d   t o  a   f r a m e   18.  A  r i b b o n   c a s s e t t e   20  is   c a r -  
r i e d   on  the   s h u t t l e   and  i n c l u d e s   an  o p e n i n g   20a  t h r o u g h   w h i c h  

t h e   p r i n t   head   12  e x t e n d s .   The  r i b b o n   c a s s e t t e   20  c a r r i e s   a  
r i b b o n   22,   an  e x p o s e d   p o r t i o n   of  w h i c h   ( 2 2 a )   i s   c a r r i e d   i n  

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

p r i n t i n g   medium  2 4 .  

R e f e r r i n g   now  to   FIGURES  2,  3  and  4,  t he   r i b b o n  

c a s s e t t e   20  i s  d e t a c h a b l y   c o n n e c t e d   to  a  p i v o t   p l a t e   2 6  w h i c h  

s e r v e s   to  p o s i t i o n - t h e   r i b b o n   c a s s e t t e  2 0   w i t h  r e s p e c t   to   t h e  

p r i n t   h e a d   12.  The  p i v o t   p l a t e   26  i s  p i v o t a l l y   c o n n e c t e d   t o  

t h e  s h u t t l e   14  by  m e a n s   of  a  p a i r   of  h i n g e s   28  w h i c h   e n a b l e  

t h e   p i v o t   p l a t e   26  to   r o t a t e   a b o u t   an  a x i s   w h i c h   is   p e r p e n -  
d i c u l a r   to  t he   p r i n t i n g   med ium  24  and  r i b b o n   p o r t i o n   2 2 a .  

B e c a u s e   of  t h i s   c o n f i g u r a t i o n ,   t he   r i b b o n   p o r t i o n   22a   w i l l  



w i l l   r e m a i n   p a r a l l e l   to   t h e   p r i n t i n g   med ium  24  as  t he   p i v o t  

p l a t e   26  and  r i b b o n   c a s s e t t e   20  a r e   p i v o t e d .   The  p i v o t i n g  

of  t h e   p i v o t   p l a t e   26  w i l l   a l i g n   a  d i f f e r e n t   p o r t i o n   of  t h e  

h e i g h t   of  t h e   r i b b o n   p o r t i o n   22a  w i t h   t h e   f r o n t   12a  of  t h e  

p r i n t   h e a d .   The  r i b b o n   22  is   a d v a n c e d   by  m e a n s   of  a  r i b b o n  

d r i v e   m o t o r   38  w h i c h   i s   c o n n e c t e d   to   t h e   u n d e r s i d e   of  t h e  

p i v o t   p l a t e   26.  T h i s   e n a b l e s   t he   r i b b o n   22  to   be  a d v a n c e d  

w i t h i n   t h e   c a s s e t t e   20  e v e n   when  t h e   p i v o t   p l a t e   26  is   i n  

a  t i l t e d   p o s i t i o n .   I t   s h o u l d   be  n o t e d   t h a t   t h e   t i l t i n g   o f  

t h e   c a s s e t t e   20  w i l l   n o t   i m p a i r   t h e   p r i n t i n g   a c t i o n   of  t h e  

p r i n t e r .   At  a l l   t i m e s ,   t h e   r i b b o n   p o r t i o n   22a  w i l l   be  p a r a l -  

l e l   to  b o t h   t he   f r o n t   of   t he   p r i n t   head   12  and  t h e   p r i n t i n g  

m e d i u m   2 4 .  

The  p o s i t i o n   of  t h e   p i v o t   p l a t e   26  i s   c o n t r o l l e d  

by  means   of  a  b a r r e l   cam  32  w h i c h   i s   a t t a c h e d   to   t h e   s h u t t l e  

14.   The  b a r r e l   cam  is   d r i v e n   by  a  m o t o r   36  and  i s   c o u p l e d  

to  t h e   p i v o t   p l a t e   26  by  means   of  a  b a r   s h a p e d   cam  f o l l o w e r  

34.   The  cam  32  i n c l u d e s   a  s u b s t a n t i a l l y   s p i r a l   g r o o v e   3 2 a  

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

d i s t i n c t   p r i n t i n g   p o s i t i o n s   (FIGURE  5)  f o r   t h e   r i b b o n   c a s -  

s e t t e   20.  The  cam  f o l l o w e r ' i n c l u d e s   a  p r o t r u s i o n   34a  w h i c h  

c o o p e r a t e s   w i t h   t h e   s p i r a l   g r o o v e   32a  and  a  p r o t r u s i o n   3 4 b  

w h i c h   e x t e n d s   i n t o   a  n o t c h   26a  in  t he   p i v o t   p l a t e .   The  m o t o r  

36,   w h i c h   is  a  s t e p p e r   m o t o r   in  t he   p r e s e n t   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   o p e r a t e s   to   r o t a t e   t h e   cam  32  so  t h a t   t he   c a m  

f o l l o w e r   p o r t i o n   3 4 a ' i s   p o s i t i o n e d   in   one  o f   t h e   f o u r   f l a t  

p o r t i o n s   of  t he   s p i r a l   g r o o v e   32a .   The  f l a t   p o r t i o n s   e n a b l e  

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

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

r o t a t i o n   of  t he   cam  32  w h i c h   wou ld   o t h e r w i s e   be  c a u s e d   b y  

t h e   a p p l i c a t i o n   of  d o w n w a r d   f o r c e   on  t h e   c a s s e t t e   20.  T h e  

m o t o r   36  is   c o n t r o l l e d   by  a  s u i t a b l e   l o g i c   c i r c u i t   39.  I n  

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

39  i s   such   t h a t   when  p o w e r   i s   f i r s t   a p p l i e d   to   t h e   p r i n t e r  

10,   t h e   s t e p p e r   m o t o r   36  i s   commanded   to   b r i n g   t h e   c a s s e t t e  

20  down  to  the   h o r i z o n t a l   p o s i t i o n   by  s h i f t i n g   the   cam  f o l -  

l o w e r   34  down  f o u r   t i m e s .   If   t h e   c a s s e t t e   20  i s   a l r e a d y   d o w n  

or   p a r t i a l l y   down,   t he   m o t o r   36  s i m p l y   s t a l l s   f o r   a l l   or  s o m e  



of  the   f o u r   s h i f t   c o m m a n d s .   Once  t h i s   i n i t i a l l i z i n g   p r o c e s s  
h a s   been   c o m p l e t e d ,   t h e   l o g i c   c i r c u i t   39  knows  t h a t   t h e   c a s -  

s e t t e   i s   on  band   one  of   t h e   r i b b o n   22  and  k e e p s   t r a c k   of   t h e  

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

The  p o s i t i o n s   of  a  f o u r   band   r i b b o n   22  w i t h   r e s p e c t   to   t h e  

f r o n t   of  t he   p r i n t h e a d   12a  c o r r e s p o n d i n g   to   d i f f e r e n t   p o s i -  

t i o n s   of  t h e   cam  32  a r e   shown  in  FIGURE  5.  When  t h e   r i b b o n  

c a s s e t t e   20  i s   h o r i z o n t a l ,   band   1  of   t h e   r i b b o n   22  i s   a l i g n e d  

w i t h   t h e   p r i n t h e a d   1 2 a ,   w h i l e   when  t h e   c a s s e t t e   20  i s   t i l t e d  

f u l l y   u p w a r d ,   band   4  of  t h e   r i b b o n   22  i s   a l i g n e d   w i t h   t h e  

p r i n t h e a d   1 2 a .  

In  t he   p r e s e n t   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   t w o  

d i f f e r e n t   t y p e s   of  r i b b o n   c a s s e t t e s   can  be  e m p l o y e d .   T h e  

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

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

a l l   b l a c k   ( o r   o t h e r   s i n g l e   c o l o r )   r i b b o n .   Both   t y p e s   o f  

c a s s e t t e s   u t i l i z e   a  r i b b o n   h a v i n g   t h e   same  w i d t h   (one  i n c h ) .  

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

i n s t a l l e d   in  t h e   p r i n t e r ,   a  two  s t e p   p r o c e s s   is  u t i l i z e d .  

Each  r i b b o n   c a s s e t t e   i n c l u d e s   a  p r o j e c t i o n   or  f i n   40  e x t e n d -  

ing   f rom  the   b o t t o m   s u r f a c e   of  t he   c a s s e t t e .   When  the   p i v o t  

p l a t e   i s   in  i t s   h o r i z o n t a l   p o s i t i o n ,   t h e   p r o j e c t i o n   40  o n  

e i t h e r   c a s s e t t e   i s   d e t e c t e d   by  means   of  an  o p t i c a l   s e n s o r   4 2  

l o c a t e d   on  t he   s h u t t l e   14.  A f t e r   i t   ha s   been   d e t e r m i n e d   t h a t  

a  r i b b o n   c a s s e t t e   i s   in  p l a c e ,   t he   p i v o t   p l a t e   is  s h i f t e d   u p  

two  p o s i t i o n s   and  t h e   s e n s o r   42  a g a i n   a c t i v a t e d .   The  l e n g t h  

of  the   p r o j e c t i o n   40  on  a  c a s s e t t e   h a v i n g   a  f o u r   c o l o r   r i b b o n  

i s   s h o r t e r   t h a n   t h a t   on  a  c a s s e t t e   h a v i n g   a  s i n g l e   c o l o r   r i b -  

b o n .   The  l e n g t h   of  a  s i n g l e   c o l o r   p r o j e c t i o n   is   shown  i n  

FIGURE  3  by  a  d a s h e d   l i n e   40a .   When  t h e   p i v o t   p l a t e   i s   in   a  

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

of  t he   two  p r o j e c t i o n s .   The  l o g i c   c i r c u i t   39  r e c e i v e s   i n f o r -  

m a t i o n   f rom  t h e   s e n s o r   42  in  o r d e r   to   d e t e r m i n e   the   p r e s e n c e  

and  t y p e   of  c a s s e t t e   b e i n g   u s e d .  

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

a  s i m p l e   and  e f f e c t i v e   way  of  u t i l i z i n g   a  m u l t i c o l o r   r i b b o n  

c a s s e t t e   in  a  p r i n t i n g   m e c h a n i s m .   A l t h o u g h   the   i n v e n t i o n  

has   b e e n   d e s c r i b e d   in  t e r m s   of  use   w i t h   a  m a t r i x   p r i n t e r ,   i t  



c o u l d   e a s i l y   be  a d a p t e d   f o r   use   w i t h   o t h e r   t y p e s   of  p r i n t e r s .  

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

s i m p l y   m o v i n g   a  p o r t i o n   of  t he   r i b b o n ,   i n s t a l l a t i o n   of  a  

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

has   to   be  done   w i t h   t he   r i b b o n   ( i . e . ,   t h r e a d i n g   i n t o   a  b a i l  

a r m ) .   A l t h o u g h   t h e   s h i f t i n g   has   b e e n   d e s c r i b e d   in  t e r m s   o f  

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

s h i f t   m e c h a n i s m   w h i c h   m a i n t a i n s   t h e   c a s s e t t e   in   a  h o r i z o n t a l  

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

o r d e r   to   p r o p e r l y   a l i g n   t h e   r i b b o n   w i t h   t h e   p r i n t h e a d .   T h e  

s y s t e m   can  e a s i l y   h a n d l e   more   t h a n   two  c o l o r s   d e s p i t e   t h e  

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

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

t y p i c a l   b a i l   s y s t e m s .  

A l t h o u g h   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   in  t e r m s  

of  a  s i n g l e   e m b o d i m e n t ,   i t   s h o u l d   be  r e c o g n i z e d   t h a t   m o d i -  

f i c a t i o n s   and  v a r i a t i o n s   w i l l   r e a d i l y   o c c u r   to   t h o s e   s k i l l e d  

in  t h e   a r t .   For  e x a m p l e ,   many  a l t e r n a t e   m e t h o d s   c o u l d   b e  

u t i l i z e d   to   a c t u a t e   and  p o s i t i o n   t h e   p i v o t   p l a t e ,   i n c l u d i n g  

use   of  a  r o t a t i n g   b a r ,   s o l e n o i d s   or   a  c a b l e   i n s t e a d   of  a  

s t e p p e r   m o t o r   or   t h e   use   of  a  l i n e a r   w e d g e   ramp  i n s t e a d   o f  

a  b a r r e l   cam.  C o n s e q u e n t l y ,   i t   i s   i n t e n d e d   t h a t   t he   c l a i m s  

be  i n t e r p r e t e d   to   c o v e r   s u c h   m o d i f i c a t i o n s ' a n d   e q u i v a l e n t s .  



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

u se   in  a  p r i n t e r   of  t he   l i k e   c o m p r i s i n g :  

a  s h u t t l e   (14)   w h i c h   i s   a d a p t e d   to  c a r r y   a  

p r i n t h e a d   ( 1 2 )   a c r o s s   a  p r i n t i n g   med ium  ( 2 4 ) ;   a n d  

m e a n s   ( 2 6 ) ,   c o u p l e d   to  s a i d   s h u t t l e ,   f o r  

s u p p o r t i n g   a  r i b b o n   c a s s e t t e   (20)   h a v i n g   a  r i b b o n   ( 2 2 )  

t h e r e i n ,   s a i d   r i b b o n   c a s s e t t e   c a r r y i n g   a  p o r t i o n   ( 2 2 a )  

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

( 2 4 ) ,   w h e r e i n   s a i d   means   (26)   f o r   s u p p o r t i n g   a r e   m o v a b l e  

to  c h a n g e   t h e   v e r t i c a l   p o s i t i o n   of  t h e   r i b b o n   c a s s e t t e   ( 2 0 )  

w i t h   r e s p e c t   to  t h e   p r i n t h e a d   (12)   w h i l e   m a i n t a i n i n g   t h e  

r i b b o n   ( 2 2 )   p a r a l l e l   to  t he   p r i n t i n g   med ium  ( 2 4 ) .  

2.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e  

means   ( 2 6 )   f o r   s u p p o r t i n g   a r e   p i v o t a l   a b o u t   an  a x i s  

p e r p e n d i c u l a r   to  s a i d   p l a n e   and  p r i n t i n g   medium  ( 2 4 ) ,  

w h e r e b y   t h e   r i b b o n   c a s s e t t e   (20)   i s   t i l t e d   in  o r d e r   t o  

c h a n g e   t h e   p o s i t i o n   of  t he   r i b b o n   ( 2 2 )   w i t h   r e s p e c t   t o  

t he   p r i n t h e a d   ( 1 2 ) .  

3.  A  s y s t e m   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t h e  

means   f o r   s u p p o r t i n g   c o m p r i s e s   a  p i v o t   p l a t e   (26)   p i v o t a l l y  

s e c u r e d   to  t h e   s h u t t l e   ( 1 4 ) ,   w h e r e i n   s a i d   p i v o t   p l a t e   i s  

p i v o t a l   a b o u t   s a i d   a x i s .  

4.  A  s y s t e m   a c c o r d i n g   to  c l a i m   3  f u r t h e r  

c o m p r i s i n g   a  r i b b o n   d r i v e   m o t o r   (38)   a t t a c h e d   to  t h e  

p i v o t   p l a t e   ( 2 6 ) ,   s a i d   r i b b o n   d r i v e   m o t o r   c o u p l i n g   t o  

a  r i b b o n   c a s s e t t e   (20)   and  o p e r a b l e   to  a d v a n c e   t h e  

r i b b o n   (22 )   in  t he   c a s s e t t e .  

5.  A  s y s t e m   a c c o r d i n g   to  c l a i m   3  or  4  f u r t h e r  

i n c l u d i n g   a  m u l t i p o s i t i o n   cam  (32)   c o u p l e d   to  t h e   p i v o t  

p l a t e   ( 2 6 ) ,   s a i d   cam  b e i n g   m o v a b l e   to  p o s i t i o n   t h e   p i v o t  

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



6.  A  s y s t e m   a c c o r d i n g t o   c l a i m   5  w h e r e i n   s a i d  

cam  (32)   i s   m o u n t e d   on  s a i d   s h u t t l e   ( 1 4 )   and  f u r t h e r  

i n c l u d i n g :  

a  cam  m o t o r   (36)   a t t a c h e d   to  t h e   s h u t t l e  

f o r   c o n t r o l l i n g   t he   p o s i t i o n   of  t h e   cam  ( 3 2 ) ;   a n d  

a  cam  f o l l o w e r   (34 )   c o n n e c t i n g   t h e   cam  t o  

t h e   p i v o t   p l a t e   ( 2 6 ) .  

7.  A  s y s t e m   a c c o r d i n g   to  c l a i m   6  w h e r e i n   s a i d  

cam  (32 )   i s   c y l i n d r i c a l   and  i n c l u d e s   a  s u b s t a n t i a l l y   s p i r a l  

s l o t   ( 3 2 a )   on  i t s   o u t e r   s u r f a c e   and  w h e r e i n   s a i d   c a m  

f o l l o w e r   ( 3 4 )   c o m p r i s e s   a  rod   c o u p l e d   to  s a i d   s l o t .  

8.  A  s y s t e m   a c c o r d i n g   to  c l a i m   6  w h e r e i n   s a i d  

cam  m o t o r   ( 3 6 )   i s   a  s t e p p e r   m o t o r .  

9.  A  s y s t e m   a c c o r d i n g   to  one   of  c l a i m s   1  to  8 

f u r t h e r   i n c l u d i n g   an  o p t i c a l   s e n s o r   ( 4 2 )   f o r   d e t e c t i n g   t h e  

p r e s e n c e   of   a  f i n   (40)   l o c a t e d   on  e a c h   r i b b o n   c a s s e t t e   ( 2 0 ) .  

10 .   A  s y s t e m   a c c o r d i n g   to  c l a i m   9  w h e r e i n   t h e  

c o n f i g u r a t i o n   of  s a i d   f i n   (40)   i s   a  f u n c t i o n   of  one  of  t w o  

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

(20 )   and  w h e r e i n   s a i d   s e n s o r   ( 4 2 )   i s   s u c h   t h a t   when  t h e  

p i v o t   p l a t e   ( 2 6 )   i s   in   a  f i r s t   p o s i t i o n   e i t h e r   c o n f i g u r a t i o n  

of  s a i d   f i n   ( 4 0 )   w i l l   be  d e t e c t e d   and  when  t h e   p i v o t   p l a t e  

( 2 6 )   i s   in  a  s e c o n d   p o s i t i o n   o n l y   one   c o n f i g u r a t i o n   w i l l  

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

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



11.  In  c o m b i n a t i o n   w i t h   a  p r i n t e r   or  t he   l i k e  

h a v i n g   a  p r i n t h e a d   (12)   w h i c h   t r a v e r s e s   a  p r i n t i n g   m e d i u m  

( 2 4 ) ,   a  m u l t i p o s i t i o n   r i b b o n   c a s s e t t e   s y s t e m   c o m p r i s i n g :  

a  s h u t t l e   ( 1 4 )   w h i c h   i s   a d a p t e d   to  c a r r y  

t h e   p r i n t h e a d   (12)   p e r p e n d i c u l a r   to  and  a c r o s s   t he   p r i n t i n g  

m e d i u m   ( 2 4 ) ;  

a  p i v o t   p l a t e   (26)   h a v i n g   one  end  p i v o t a l l y  

s e c u r e d   to  t he   s h u t t l e   a l o n g   an  a x i s   p e r p e n d i c u l a r   to  t h e  

p r i n t i n g   m e d i u m ;  

a  cam  m o t o r   (36)   s e c u r e d   to   t h e   s h u t t l e   ( 1 4 ) ;  

a  cam  (32)   a t t a c h e d   to  t h e   cam  m o t o r ;  

a  cam  f o l l o w e r   (34)   c o n n e c t e d   b e t w e e n   t h e  

cam  ( 3 6 )   and  the   p i v o t   p l a t e   ( 2 6 ) ;   a n d  

.  a  r i b b o n   c a s s e t t e   ( 2 0 )   d e t a c h a b l y   c o n n e c t e d  

to  t h e   p i v o t   p l a t e   (26)   and  h o u s i n g   a  r i b b o n   ( 2 2 ) ,   w h e r e i n  

a  p o r t i o n   ( 2 2 a )   of  s a i d   r i b b o n   i s   c a r r i e d   p a r a l l e l   to  t h e  

p r i n t i n g   medium  ( 2 4 ) ;  

w h e r e b y   m o v e m e n t   of  s a i d   cam  (32)   w i l l   c a u s e  

s a i d   p i v o t   p l a t e   (26)   to  p i v o t   up  or   down,   t h e r e b y   c h a n g i n g  

t h e   p o s i t i o n   of  t he   r i b b o n   c a s s e t t e   ( 2 0 )   w i t h   r e s p e c t   t o  

t h e   p r i n t h e a d   (12)   w h i l e   m a i n t a i n i n g   t h e   r i b b o n   (22)   in  a  

p l a n e   p a r a l l e l   to  t he   p r i n t i n g   medium  ( 2 4 ) .  
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