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@  Print  ribbon  feed  mechanism  for  printers. 

A  printer  is  provided  with  a  print  feed  mechanism  com- 
prising  supply  and  take-up  spools  15  and  16  which  have  asso- 
ciated  rotary  motor  induction  coils  which  are  energised  with  al- 
ternating  currents  in  such  measure  as  to  effect  spooling  and 
tensioning  of  the  ribbon  14  during  its  transport  past  the  print- 
ing  head  13.  A  device  20  is  provided  for  incrementally  advan- 
cing  the  ribbon  14  in  discrete  steps.  The  device  20  comprises 
two  pairs  of  ribbon-engaging  elements,  each  pair  defining  a  re- 
spective  nip  through  which  the  ribbon  passes,  with  one  ele- 
ment  of  each  pair  being  movable  along  the  path  of  the  ribbon 
relative  to  the  other  to  advance  the  ribbon.  The  two  movable 
elements  are  mounted  on  a  common  support  member  and 
have  associated  therewith  respective  coils  which  cause  the 
movements  of  the  support  member.  Printing  takes  place  along 
successive  bands  of  the  ribbon  which  extend  along  the  ribbon 
and  are  disposed  in  side-by-side  relation  across  the  ribbon 
width.  When  the  ribbon  is  fully  advanced  in  one  direction,  the 
direction  of  ribbon  transport  is  reversed  and  printing  then 
takes  place  with  the  next  band.  The  alternating  currents  are  re- 
gulated  according  to  the  relative  quantity  of  ribbon  on  the  two 
spools. 



T h i s   i n v e n t i o n   r e l a t e s   t o   an  i m p r o v e m e n t   f o r   p r i n t e r s ,  

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

p r i n t i n g   on  s t a t i o n e r y .  

A  l a r g e   a p p l i c a t i o n   c u r r e n t l y   e x i s t s   f o r   h i g h   q u a l i t y  

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

g e n e r a l l y   known  as  word   p r o c e s s i n g   s y s t e m s .   The  d e f i n i t i o n  

and  q u a l i t y   of  p r i n t   y i e l d e d   by  t h e s e   p r i n t e r s   i s   i m p o r t a n t  

n o t   o n l y   as  r e g a r d s   good   p r e s e n t a t i o n ,   b u t   a l s o   b e c a u s e   u s e  

i s   o f t e n   made  of  ' t o p   c o p y '   m a t e r i a l   f o r   d i r e c t   p h o t o   t y p e -  

s e t t i n g .   To  t h i s   end ,   c o n s i d e r a b l e   a d v a n c e s   h a v e   b e e n   m a d e  

in  t h e   t e c h n o l o g y   of  b o t h   t h e   p r o d u c t i o n   and  h a n d l i n g   of   i n k  

and  or  c a r b o n   r i b b o n s ,   t h e i r   q u a l i t y   d e t e r m i n i n g   to   a  l a r g e  

e x t e n t   in  t u r n   t h e   q u a l i t y   of  p r i n t .  

For   c o n v e n i e n c e   of  u s e ,   a  common  p r a c t i c e   c o n s i s t s   o f  

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

as  p r i n t   r i b b o n s ,   in   c a r t r i d g e   f o r m .   The  c a r t r i d g e  

c o m p r i s e s   a  t a k e - u p   s p o o l   and  a  s t o r a g e   s p o o l   as  w e l l   a s  

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

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

m e c h a n i s m   of  t h e   p r i n t e r .   B e f o r e   t h e   p r i n t e r   can   b e  

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

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

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

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

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

s t o r a g e   and  t a k e - u p   s p o o l s ,   a r e   u s e d   f o r   a p p r o p r i a t e l y  

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

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

m e c h a n i s m   to   t h e   t a k e - u p   s p o o l .   I t   w i l l   be  a p p r e c i a t e d   t h a t  



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

a c t u a l l y   r o t a t i n g   t h e   t a k e - u p   s p o o l   and  a l s o   f o r   a c t u a t i n g  

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

of  a  d i r e c t   c u r r e n t   s t e p p e r   m o t o r .   Owing  t o   t h e   i m p o r t a n c e  

of   m a i n t a i n i n g   a d e q u a t e   t e n s i o n i n g   and  t h e   c o n s i d e r a t i o n  

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

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

s l i p - c l u t c h e s   i s   n e c e s s a r y   in   t h i s   a r r a n g e m e n t .   T h e  

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

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

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

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

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

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

f o r   c a u s i n g   r o t a t i o n   of  t a k e - u p   and  s u p p l y   s p o o l s   f o r   t h e  

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

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

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

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

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

In  a  p r e f e r r e d   f o r m ,   f i x e d   b o s s e s   e a c h   r e c e i v e   e i t h e r  

t a k e - u p   and   s t o r a g e   s p o o l s   r o t a t a b l e   t h e r e o n   or   r o t a t a b l e  

a n n u l i   on  w h i c h   t h e   s p o o l s   may  be  m o u n t e d ,   and   e a c h   f o r m  

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

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

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

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

t h e   a n n u l i   and  or   s p o o l s   b o r n e   t h e r e b y ,   and  t h u s   s p o o l i n g  

and   t e n s i o n i n g   of   t h e   r i b b o n .   T h u s ,   i n  t h i s   a r r a n g e m e n t ,  

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

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

r i b b o n   p a s s e s   f r o m   one  t o   t h e   o t h e r   i s   made  p o s s i b l e   by  t h e  



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

m a g n e t i c   i n d u c t i o n .  

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

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

c h a n g e a b l e   in   f u n c t i o n ,   t h e   d i r e c t i o n   in  w h i c h   t h e   p r i n t  

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

a m p l i t u d e s   of  t h e   c u r r e n t s   a p p l i e d   to   e a c h   b o s s .   F u r t h e r m o r e ,  

in   a  f e a t u r e   of  t h i s   e m b o d i m e n t ,   a  p o l y p h a s e   s t a t o r   may  b e  

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

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

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

c o n c e r n e d .  

A  d i s a d v a n t a g e   of  c a r t r i d g e - t y p e   s t o r a g e   of  p r i n t  

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

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

e x h a u s t e d .   U n l e s s   t h e   c a r t r i d g e   i s   c a r e f u l l y   d i s a s s e m b l e d  

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

c o m b i n a t i o n   i s   t h r o w n   away .   The  c o s t   of  t h e   r e p l a c e m e n t   i s  

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

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

in  w h i c h   t h e   f u n c t i o n s   of  t h e   b o s s e s   a r e   i n t e r c h a n g e a b l e ,   a n  

' e n d   of  r i b b o n '   c o n d i t i o n   i s   d e t e c t e d   by  p h o t o - e l e c t r i c   o r  

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

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

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

t h e   r i b b o n .   At  t h e   same  t i m e ,   d i s p l a c e m e n t   m e a n s   a r e  

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

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

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

o n l y   i t e m   f o r   d i s p o s a l .   In  an  a l t e r n a t i v e   a r r a n g e m e n t ,   t h e  

' e n d   of  r i b b o n '   c o n d i t i o n   s i g n a l   may  be  u s e d   to   a l e r t   a n  

o p e r a t o r   of  t h e   p r i n t e r   who,  by  i n t e r c h a n g i n g   t h e   t w o  

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



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

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

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

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

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

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

n e v e r t h e l e s s   f u r n i s h e s   an  u n e v e n   p u l l   on  t h e   r i b b o n   d u r i n g  

i t s   p r o g r e s s   f r o m   one  s p o o l   t o   t h e   o t h e r   on  a c c o u n t   of  t h e  

v a r y i n g   d i a m e t e r   of   e a c h .  

M o s t   p r i n t e r s   of   t h e   k i n d   u s e d   w i t h   word   p r o c e s s i n g  

s y s t e m s   c u r r e n t l y   u t i l i z e   e x t e n s i v e l y   m i c r o - p r o c e s s o r  

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

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

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

r e g a r d   t o   t h e   a b o v e - m e n t i o n e d   l i m i t a t i o n ,   in   a  f u r t h e r  

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

t a k e - u p   and   s t o r a g e   s p o o l   m o t o r s   a r e   c o n t r o l l e d   by  a  

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

a c c o r d a n c e   w i t h   t h e   q u a n t i t y   of  r i b b o n   a d v a n c e d   f r o m   o n e  

r e e l   to   a n o t h e r .  

In   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   a  p r i n t  

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

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

a r r a n g e m e n t ,   t h e   a b o v e   m e n t i o n e d   q u a n t i t y   may  be  a d d u c e d  

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

m i c r o - p r o c e s s o r ,   of  t h e   r i b b o n   a d v a n c e   m e a n s .   The  m i c r o -  

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

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

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

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

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

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



one  s e l e c t i v e l y   e n e r g i s a b l e   c o i l   t o   move  one  of  t h e  

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

t h e r e b y   to   c a r r y   o u t   t h e   i n c r e m e n t a l   a d v a n c e   of  t h e   r i b b o n .  

The  i n v e n t i o n   w i l l   now  b e  d e s c r i b e d   in   more   d e t a i l ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s  

in  w h i c h :  

F i g .   1  i s   a  d i a g r a m   of  p a r t   of  a  p r i n t i n g   d e v i c e  

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

F i g .   2  i s   a  d i a g r a m   s h o w i n g   to   an  e n l a r g e d   s c a l e   t h e   r i b b o n  

a d v a n c e   m e a n s   of  t h e   e m b o d i m e n t   of  F i g u r e   1:  a n d  

F i g .   3  i s   a  b l o c k   d i a g r a m   s h o w i n g   c o n t r o l   s i g n a l s   u s e d   a n d  

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

p r i n t i n g   d e v i c e .  

R e f e r r i n g   to   F i g u r e   1,  a  p r i n t i n g   d e v i c e   e m b o d y i n g   t h e  

i n v e n t i o n   i s   g e n e r a l l y   d e s i g n a t e d   10  and  i n c l u d e s   a  p l a t e n  

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

s t a t i o n e r y   12.   A  p r i n t i n g   e l e m e n t   i s   hown  in   p a r t   a t   1 3  

a n d  c a u s e s   p r i n t   t o   a p p e a r   on  t h e   s t a t i o n e r y .   A  p r i n t  

r i b b o n   14  i s   u s e d   f o r   t h i s   p u r p o s e .   R o t a t a b l e   t a k e - u p   a n d  

s t o r a g e   s p o o l s   f o r   t h e   r i b b o n   a r e   shown  a t   15  and  16  and  a r e  

l o c a t e d   r e s p e c t i v e l y   on  b o s s e s   17  and  18  a f f i x e d   to   t h e   b a s e  

19  of  t h e   p r i n t e r .   The  b o s s e s   e a c h   f o r m   t h e   s t a t o r   of  a n  

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

an  a l l o y ,   e a c h   f o r m   an  a r m a t u r e .   The  s p o o l s   may  be  r e a d i l y  

d e t a c h e d   f r o m   t h e   b o s s e s .   L o c a t e d   a t   20  i s   a  r i b b o n   a d v a n c e  

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

t h e   r i b b o n   p a s s i n g   t h e r e t h r o u g h .   P h o t o - e l e c t r i c   d e t e c t o r  

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

a d j a c e n t   to   e a c h   s p o o l   a t   21  and  2 2 .  

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

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

s p o o l   of  r i b b o n   on  t h e   r i g h t   h a n d   b o s s   18  and  t h r e a d s   t h e  

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



t h e   l e f t   h a n d   s p o o l   15.   On  c o m m e n c e m e n t   of  u s e   of  t h e  

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

in   s u c h   m e a s u r e   and  s e q u e n c e   t o   c a u s e   t h e   l e f t   h a n d   s p o o l   t o  

a t t e m p t   t o   r o t a t e   ( a s   v i e w e d   f r o m   a b o v e )   a n t i - c l o c k w i s e  

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

made  t o   a t t e m p t   t o   r o t a t e   c l o c k w i s e .   R i b b o n   i s   p r e v e n t e d  

f r o m   r u n n i n g   f r o m   one  s p o o l   to   t h e   o t h e r   by  m e a n s   of  t h e  

r i b b o n   a d v a n c e   m e c h a n i s m   20.  As  s o o n   as  p r i n t i n g   c o m m e n c e s ,  

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

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

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

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

as  e x p l a i n e d .  

Once  t h e   t a k e - u p   s p o o l   i s   n e a r l y   f u l l ,   a  t r a n s p a r e n t  

p o r t i o n   of   r i b b o n   a t   t h e   end  t h e r e o f   i s   d e t e c t e d   by  t h e  

p h o t o - e l e c t r i c   s e n s o r   c o m b i n a t i o n   22.  T h i s   p r o d u c e s   a  

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

c u r r e n t s   a p p l i e d   to   t h e   two  b o s s e s ,   so  c a u s i n g   t h e   n o w  

n e a r l y   e m p t y   s t o r a g e   s p o o l   t o   b e c o m e   t h e   t a k e - u p   s p o o l .  

S i m u l a t a n e o u s l y ,   d i s p l a c e m e n t   m e a n s   23  and  24  a r e   e n e r g i s e d  

to   p r e s e n t   an  u n u s e d   b a n d   of  t h e   p r i n t   r i b b o n   to   t h e   p r i n t  

m e c h a n i s m .   Once  t h e   t a k e - u p   s p o o l   16  i s   f u l l ,   a  t r a n s p a r e n t  

p o r t i o n   of   r i b b o n   l e a v i n g  t h e   s p o o l   15  i s   d e t e c t e d   by  t h e  

p h o t o - e l e c t r i c   c o m b i n a t i o n   a t   21  w h i c h   in   t u r n   c a u s e s   a  

s i g n a l   t o   a l e r t   an  o p e r a t o r   t h a t   a  new  r i b b o n   i s   r e q u i r e d .  

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

s p o o l   n e e d   be  r e p l a c e d .  

The  r i b b o n   a d v a n c e   m e c h a n i s m   w i l l   now  be  d e s c r i b e d   i n  

more   d e t a i l   w i t h   r e f e r e n c e   t o   F i g u r e   2.  A  s l i d e a b l e   f e r r o -  

m a g n e t i c   p l u n g e r   25  i s   e m b r a c e d   on  e i t h e r   s i d e   of  a  c e n t r a l  

p o r t i o n   w i t h   f i e l d   c o i l s   26  and  27.  The  c o i l s   a r e   a f f i x e d  

to   t h e   b a s e   28  of  t h e   m e c h a n i s m .   The  c e n t r a l   p o r t i o n   of  t h e  

p l u n g e r   i s   s u r r o u n d e d   by  a  s p r i n g   29  a l s o   a f f i x e d ,   a t   i t s  



f r e e   e n d s ,   to   t h e   b a s e   28.  The  m i d d l e   p o r t i o n   of  t h e   s p r i n g  

i s   r i g i d l y   f a s t e n e d   to   t h e   p l u n g e r ,   a s  shown  a t   30.  At  e a c h  

end   of  t h e   p l u n g e r   25  a r e   b i l l s   31  and  32.  Each   b i l l   j u s t  

r e s t s   on  a  y i e l d i n g   p l a s t i c s   s c r a p e r   b o a r d   33  and  34  w h e n  

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

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

a x i s   of  t h e   p l u n g e r .   The  p r i n t   r i b b o n   14  p a s s e s   in   b e t w e e n  

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

p o s t   3 5 .  

The  a c t i o n   of   t h e   m e c h a n i s m   i s   as  f o l l o w s .   O n c e  

p r i n t i n g   c o m m e n c e s ,   t h e   l e f t - h a n d   f i e l d   c o i l   26  i s   e n e r g i z e d  

and  c a u s e s   t h e   p l u n g e r   25  to   move  to   t h e   l e f t   so  m o v i n g   t h e  

b i l l   31  l o n g i t u d i n a l l y   a l o n g   and  a g a i n s t   t h e   s c r a p e r   b o a r d  

33.  (The  e x t e n t   of  m o v e m e n t   of  t h e   b i l l   f o r   a  g i v e n   c u r r e n t  

i s   d e t e r m i n e d   by  t h e   r e s t o r i n g   f o r c e   of  t h e   s p r i n g   2 9 ) .  

R i b b o n   i s   t h e r e b y   made  to   move  to   t h e   l e f t .   A  t o n g u e  

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

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

h a n d ,   p r e v e n t s   t h e   t e n s i o n   e x e r t e d   by  t h e   t a k e - u p   s p o o l   o n  

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

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

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

t h e   o p e r a t i o n .   Thus   s u c c e s s i v e   e n e r g i z a t i o n s   of  t h e   f i e l d  

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

t h e   p r i n t i n g   e l e m e n t .   The  e x a c t   c o n v e r s e   of  t h i s   a c t i o n   i s  

e f f e c t e d   by  e n e r g i z i n g   t h e   f i e l d   c o i l   27,  so  m o v i n g   t h e  

r i b b o n   to   t h e   r i g h t .   The  d e g r e e   of  e n e r g i z a t i o n   of  t h e  

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

v a r i e d   a c c o r d i n g   to   t h e   w i d t h   of  t h e   c h a r a c t e r   a b o u t   to   b e  

p r i n t e d ,   so  o p t i m i z i n g   t h e   u s e   of  a  g i v e n   l e n g t h   of  r i b b o n .  

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

a r o u n d   t h e   g u i d e   p o s t   35  i s   c h o s e n   to   be  s u c h   t h a t   f r i c t i o n  

b e t w e e n   t h e   p o s t   and  t h e   r i b b o n   h e l p s   to   p r e v e n t   r i b b o n  



r u n n i n g   f r o m   one  s p o o l   to   t h e   o t h e r .   H o w e v e r ,   when  t e n s i o n  

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

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

r e d u c e d ,   so  e n a b l i n g   t h e   t a k e - u p   s p o o l   t o   t a k e   up  t h e  

a d v a n c e d   r i b b o n s .  

Fo r   c e r t a i n   p r i n t i n g   a p p l i c a t i o n s ,   or   c e r t a i n   t y p e s   o f  

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

e x a c t   t e n s i o n i n g   of   t h e   p r i n t   r i b b o n   t h r o u g h o u t   i t s   p r o g r e s s  
f r o m   one  r e e l   to   a n o t h e r .   On  a c c o u n t   of  t h e   v a r y i n g   d i a m e t e r  

of  t h e   r e e l s   as  t h e   t a k e - u p   s p o o l   b e c o m e s   f u l l e r ,   and  t h e  

s t o r a g e   r e e l   e m p t i e r ,   t h e   a r r a n g e m e n t   shown  in   F i g u r e   1  i s  

i n h e r e n t l y   u n a b l e   t o   m e e t   t h i s   c r i t e r i o n .  

R e f e r r i n g   t o   F i g u r e   3,  a  s c h e m e   i s   shown   i n   b l o c k  

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

p r o c e s s o r ,   p r e f e r a b l y   a  m i c r o - p r o c e s s o r   36,  i s   u s e d   w i t h i n  

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

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

b e g u n ,   d e t e c t i o n   of  t h i s   c o n d i t i o n   i s   o b t a i n e d   by  t h e   p h o t o -  

e l e c t r i c   s e n s o r   c o m b i n a t i o n s   21  and   22  and  c a u s e s   a  r e s e t   o f  

a  r e g i s t e r   37  w i t h i n  t h e   m i c r o - p r o c e s s o r .   F rom  t h e n   o n ,  

e v e r y   t i m e   an  i n c r e m e n t   Ra  in   t h e   a d v a n c e   of  t h e   r i b b o n   i s  

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

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

a  d i g i t a l   t o   a n a l o g u e   c o n v e r t e r   38  f o r   m o d u l a t i n g   t h e   p o w e r  
f e d   t o   t h e   two  s p o o l   m o t o r s .   The  m o d u l a t i o n   i s   s u c h   t h a t  

w h e n ,   f o r   e x a m p l e ,   t h e   t a k e - u p   r e e l   i s   e m p t y ,   t h e   r o t a t i v e  

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

o n c e   f u l l ,   t h i s   i s   i n c r e a s e d   to   a  max imum.   At  a  r e l a t i v e l y  

l o w e r   p o w e r   l e v e l ,   t h e   same  p a t t e r n   i s   a p p l i e d   to   t h e  

s t o r a g e   r e e l ,   so  m a i n t a i n i n g   a  s u b s t a n t i a l l y   e v e n   t e n s i o n  

t h r o u g h o u t   t h e   p r o g r e s s i o n   of   t h e   r i b b o n   f r o m   t h e   one  r e e l  

t o   t h e   o t h e r .  

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

w i l l   be  a p p a r e n t   t o   t h o s e   s k i l l e d   in   t h e   a r t .  



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

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

m e a s u r e   p a s t   t h e   p r i n t i n g   m e c h a n i s m ,   c h a r a c t e r i s e d   in   t h a t  

t h e   p r i n t   r i b b o n   f e e d   m e c h a n i s m   c o m p r i s e s   one  or  m o r e  

i n d u c t i o n   c o i l s   f o r   c a u s i n g   r o t a t i o n   of  t a k e - u p   and  s u p p l y  

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

a l t e r n a t i n g   c u r r e n t s   in   s u c h   m e a s u r e   to   t h e   m o t o r   c o i l   o r  

c o i l s   as  to   e f f e c t   s p o o l i n g   and  t e n s i o n i n g   of  t h e   r i b b o n ,  

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

s t e p s   a l o n g   i t s   p a t h   b e t w e e n   t h e   s u p p l y   and  t a k e - u p   s p o o l s  

d u r i n g   p r i n t i n g .  

2.  A  p r i n t e r   a c c o r d i n g   to   C l a i m   1  and  c h a r a c t e r i s e d   by  a  

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

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

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

c o i l s .  

3.  A  p r i n t e r   a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i s e d   in   t h a t  

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

of  a p p r o p r i a t e   m a t e r i a l   can   in  u se   be  d r i v e n   d i r e c t l y   u n d e r  

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

4.  A  p r i n t e r   a c c o r d i n g   to   C l a i m s   1,  2  or  3,  c h a r a c t e r i s e d  

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

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

e x t e n d i n g   a l o n g   t h e   l e n g t h   of  t h e   r i b b o n   and  d i s p o s e d   in   s i d e -  

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

5.  A  p r i n t e r   a c c o r d i n g   to   C l a i m   4  and  c h a r a c t e r i s e d   in   t h a t  

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

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

f o r   p r i n t i n g   u s e   in  t h e   n e x t   b a n d .  

6.  A  p r i n t e r   a c c o r d i n g   to   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 s e d   in   t h a t   t h e   p r i n t   r i b b o n   f e e d   m e c h a n i s m  

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

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



7.  A  p r i n t e r   a c c o r d i n g   to   C l a i m   6,  c h a r a c t e r i s e d   in  t h a t  

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

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

e n e r g i s a b l e   c o i l   to   move  one  of  t h e   e l e m e n t s   r e l a t i v e   t o  

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

t h e   i n c r e m e n t a l   a d v a n c e   of  t h e   r i b b o n .  

8.  A  p r i n t e r   a c c o r d i n g   to   C l a i m s   5  and  7,  c h a r a c t e r i s e d   i n  

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

a r r a n g e d   t o   be  e n e r g i s e d   when  a d v a n c e   of  t h e   r i b b o n   in   a  

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

r e q u i r e d .  

9.  A  p r i n t e r   a c c o r d i n g   t o   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 s e d   in   t h a t   t h e   c o n t r o l   c i r c u i t r y   i s   a r r a n g e d   t o  

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

t h e   r i b b o n   t e n s i o n   a t   a  d e s i r e d   v a l u e .  

10.   A  p r i n t e r   a c c o r d i n g   to   C l a i m   9,  c h a r a c t e r i s e d   in   t h a t   f o r  

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

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

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

t a k e - u p   s p o o l .  
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