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©  A  lettering  apparatus  adapted  for  receiving  a  replaceable 
tape  supply  cartridge  comprising  a  pair  of  spaced  apart, 
parallel  frame  members  defining  a  cartridge  receiving  cavity 
and  a  print  bar  pivotally  supported  between  the  frame 
members.  The  apparatus  also  includes  an  improved  linkage 
for  generating  the  lettering  force,  an  improved  tape  cut-off 
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mechanism  and  improved  means  for  driving  the  tape 
advancement  mechanism  in  the  cartridge.  The  cartridge  also 
includes  a  device  for  sensing  the  amount  of  tape  remaining 
and  means  for  aligning  the  tape  and  characters  to  be 
lettered. 
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BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  an  i m p r o v e d  

l e t t e r i n g   a p p a r a t u s   or  type   composing   sys tem,   and  m o r e  

p a r t i c u l a r l y ,   to  an  improved  l e t t e r i n g   a p p a r a t u s  o r   t y p e  

compos ing   sys tem  a d a p t e d   for   use  wi th   a  r e p l a c e a b l e   tape  s u p p l y  

c a r t r i d g e   for  s u p p l y i n g   l e t t e r i n g   tape   in to   a l i g n m e n t   w i th   a 

l e t t e r i n g   s t a t i o n   embodied  w i t h i n   the  a p p a r a t u s .  

The  l e t t e r i n g   a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   is  o f  

the  type   which  i n c l u d e s   a  means  for   g e n e r a t i n g   a  l e t t e r i n g  

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

a d v a n c e m e n t   means  w i t h i n   the  t ape   supp ly   c a r t r i d g e   f o r  

a d v a n c i n g   the  tape   toward  a l i g n m e n t   at  the  l e t t e r i n g   s t a t i o n  

and  means  commonly  in  the  form  of  a  r o t a t a b l e   f on t   f o r  

p r o v i d i n g   a  c h a r a c t e r   to  be  l e t t e r e d   at  the  l e t t e r i n g   s t a t i o n .  

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

can  be  used  in  a  l e t t e r i n g   o p e r a t i o n   in  which  the  c a r t r i d g e  

c o n t a i n s   a  supp ly   of  image  c a r r y i n g   tape  and  c o l o r   c a r r y i n g  

r i b b o n   and  in  which  an  image  of  a  r a i s e d   c h a r a c t e r   i s  

t r a n s f e r r e d   from  the  r i b b o n   to  the  tape  as  a  r e s u l t   of  t h e  

e x e r t i o n   of  the  l e t t e r i n g   f o r c e .   I t   is  a l so   c o n t e m p l a t e d ,  

however ,   t h a t   the  a p p a r a t u s   of  the   p r e s e n t   i n v e n t i o n   c a n  b e  

used  w i th   a  sy s t em  in  which  the  tape   i n c l u d e s   a  t h i n   l a y e r   o f  

a d h e s i v e - b a c k e d   m a t e r i a l   from  which  the  c h a r a c t e r   in  a l i g n m e n t  

wi th   the  l e t t e r i n g   s t a t i o n   is  cut   and  then  u l t i m a t e l y   r e m o v e d  

for  p l a c e m e n t   onto  the  d e s i r e d   medium.  I t   i s  c o n t e m p l a t e d   t h a t  

t h i s   l a t t e r   p r o c e d u r e   can  be  u t i l i z e d   e i t h e r   wi th   or  w i t h o u t   a  

supp ly   of  p r o t e c t i n g   r i b b o n   d i s p o s e d   between  the  t ape   and  t h e  

c h a r a c t e r .  

S e v e r a l   l e t t e r i n g   s y s t e m s   of  the  g e n e r a l   t y p e  

d e s c r i b e d   above  are  c u r r e n t l y   a v a i l a b l e .   For  e x a m p l e ,   one  o f  



t h e s e   is  d e s c r i b e d   in  U.S.   P a t e n t   No.  4 , 2 4 3 , 3 3 3   and  is  d i r e c t e d  

to  an  improved   means  for   c r e a t i n g   a  p r i n t i n g   f o r c e .  

S p e c i f i c a l l y ,   t h i s   means  i n c l u d e s   a  p l u r a l i t y   of  l ink   m e m b e r s  

and  a  r o l l e r   for  c a u s i n g   p i v o t a l   movement  of  a  p r i n t   bar  t o  

g e n e r a t e   the  p r i n t i n g   f o r c e .   This  p r i n t   g e n e r a t i o n   means  i s  

d i s p o s e d   in  a  p l a n e   g e n e r a l l y   p e r p e n d i c u l a r   to  the  p l ane   i n  

which  the  t ape   s u p p l y   c a r t r i d g e   is  d i s p o s e d .   Another   e x a m p l e  

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

P a t e n t   No.  4 , 4 0 2 , 6 1 9 ,   S i m i l a r   to  the  d e v i c e   d e s c r i b e d   i n  

P a t e n t   No.  4 , 2 4 3 , 3 3 3 ,   t h i s   d e v i c e   a l s o   i n c l u d e s   a  p r i n t i n g  

f o r c e   g e n e r a t i n g   means  which  c o m p r i s e s   a  p l u r a l i t y   of  l i n k  

members  which  cause   t h e  p i v o t i n g   of  a  p r i n t   bar  with  r e s p e c t   t o  

a  f rame  of  the  a p p a r a t u s .   In  t h i s   d e v i c e ,   the  p r i n t i n g   f o r c e  

g e n e r a t i n g   means  is  a l s o   d i s p o s e d   in  a  p l a n e   g e n e r a l l y  

p e r p e n d i c u l a r   to  the  p l a n e   of  the  tape   supp ly   c a r t r i d g e .  

A l t h o u g h   the  above  r e f e r e n c e d   p r i o r   a r t   l e t t e r i n g  

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

a p p l i c a t i o n s   and  for   v a r i o u s   p u r p o s e s ,   t h e r e   c o n t i n u e   to  b e  

ways  in  which  such  a p p a r a t u s   can  be  improved .   For  e x a m p l e ,   t h e  

f o r c e   g e n e r a t i n g   mechanism  can  be  improved  so  t h a t   i t   i s   m o r e  

e f f i c i e n t ,   compact   and  r e s p o n s i v e   to  the  needs   of  the  s y s t e m .  

F u r t h e r ,   improved  f e a t u r e s   are  needed  for   l e t t e r   s p a c i n g ,   f o r  

a l i g n i n g   and  a d v a n c i n g   the  tape   and  for   p r o p e r l y   p o s i t i o n i n g  

the  r o t a t a b l e   f o n t .   A c c o r d i n g l y ,   t h e r e   is  a  need  in  the  a r t  

for   a  l e t t e r i n g   a p p a r a t u s   which  embodies   such  improved  f e a t u r e s .  

SUMMARY OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a  l e t t e r i n g  

a p p a r a t u s   for  use  wi th   a  r e p l a c e a b l e   tape   s u p p l y   c a r t r i d g e .  

More  p a r t i c u l a r l y ,   such  a p p a r a t u s   i n c l u d e s   a  frame  a s s e m b l y  

c o m p r i s i n g   a  p a i r   of  p a r a l l e l   frame  members  for   s u p p o r t i n g   t h e  

f o r c e   e x e r t i n g   mechan i sm  and  for   h o u s i n g   the  t ape   s u p p l y  



c a r t r i d g e .   With  t h i s   s t r u c t u r e ,   the  tape  s u p p l y   c a r t r i d g e   i s  

d i s p o s e d   in  a  p l ane   which  is  g e n e r a l l y   p a r a l l e l   to  the  p l ane   i n  

which  the  f o r c e   e x e r t i n g   mechanism  is   s u p p o r t e d .   The  a p p a r a t u s  

of  the  p r e s e n t   i n v e n t i o n   a l s o   i n c l u d e s   an  improved   means  f o r  

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

l i n k   e l e m e n t s   for  p i v o t i n g   a  p r i n t   bar  r e l a t i v e   to  the  f r a m e  

members  and  an  improved  f o r c e   r e s i s t i n g   mechan i sm.   This  f o r c e  

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

the  frame  members  and  a  f o r c e   r e s i s t i n g   arm  which  is  p i v o t a b l e  

be tween   an  i n o p e r a t i v e   p o s i t i o n   in  which  the  arm  is  d i s p o s e d  

o u t s i d e   of  the  frame  members  and  an  o p e r a t i v e  p o s i t i o n   in  w h i c h  

the   arm  is  p o s i t i o n e d   b e n e a t h   the  o v e r h a n g i n g   p o r t i o n s   of  t h e  

f rame  m e m b e r s .  

The  l e t t e r i n g   a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   a l s o  

i n c l u d e s   improved  means  for   a d v a n c i n g   the  t ape   s u p p l y   i n t o  

a l i g n m e n t   at  the  l e t t e r i n g   s t a t i o n .   This  means  i n c l u d e s   a n  

e l o n g a t e d   s top   arm  a d a p t e d   for  engagemen t   w i th   a  s top   s u r f a c e  

on  the  t ape   advancemen t   a s semb ly   of  the  t ape   s u p p l y   c a r t r i d g e  

for   l i m i t i n g   the  f o r w a r d   a d v a n c e m e n t   of  the   tape  and  a  d r i v e  

arm  c o o p e r a t i n g   wi th   the  tape   advancemen t   a s s e m b l y   f o r  

a d v a n c i n g   the  t ape .   An  improved  k e r n i n g   mechan ism  is  a l s o  

p r o v i d e d   for   f a c i l i t a t i n g   the  a c c u r a t e   s p a c i n g   of  v a r i o u s   two  

c h a r a c t e r   c o m b i n a t i o n s .   Such  improved  k e r n i n g   m e c h a n i s m  

embod ie s   a  k e r n i n g   s l i d e   c o n n e c t e d   wi th   one  of  the  f r a m e  

members  and  adap t ed   for   l i m i t e d   s l i d i n g   movement  d u r i n g   a  

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

c o m b i n a t i o n s .   The  k e r n i n g   s l i d e   p e r m i t s   movement  of  the   e n t i r e  

c a r t r i d g e   and  tape   a d v a n c i n g   means  to  a d j u s t   the  c h a r a c t e r  

s p a c i n g .  

The  l e t t e r i n g   a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   a l s o  

i n c l u d e s   a  means  for   s e n s i n g   the  amount  of  tape   r e m a i n i n g  



w i t h i n   the  c a r t r i d g e .   This  means  i n c l u d e s   a  tape  s e n s i n g  

e l e m e n t   hav ing   a  p a i r   of  r o l l e r   members  for   engagement   w i th   t h e  

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

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

is  c o n n e c t e d   wi th   a  l i n k   member  p i v o t a b l y   s e c u r e d   to  one  of  t h e  

frame  members  of  the  mach ine .   This   l i n k   member  in  t u rn   i s  

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

amount  of  t ape   r e m a i n i n g   in  the  c a r t r i d g e .   The  d e v i c e   of  t h e  

p r e s e n t   i n v e n t i o n   is  a l so   p r o v i d e d   w i t h   an  improved  means  f o r  

p r o p e r l y   a l i g n i n g   the  f o n t  e l e m e n t   w i th   r e s p e c t   to  t h e  

l e t t e r i n g   s t a t i o n   and  an  improved  t ape   c u t - o f f   m e c h a n i s m .  

A c c o r d i n g l y ,   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   an  i m p r o v e d  l e t t e r i n g   a p p a r a t u s   of  the   t ype_  hav ing   a  

means  for   g e n e r a t i n g   a  l e t t e r i n g   f o r c e ,   a  means  for  h o u s i n g   a  

r e p l a c e a b l e   tape  supp ly   c a r t r i d g e   and  a  means  for  c o o p e r a t i n g  

wi th   the  c a r t r i d g e   for   a d v a n c i n g   the  tape  i n t o   a l i g n m e n t   at  t h e  

l e t t e r i n g   s t a t i o n .  

Another   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

a  l e t t e r i n g   a p p a r a t u s   having   an  improved   f o r c e   g e n e r a t i n g   m e a n s  

s u p p o r t e d   b e t w e e n  a  p a i r   of  f rame  members  in  a  p l ane   g e n e r a l l y  

p a r a l l e l   to  the  tape  supp ly   c a r t r i d g e   and  which  i n c l u d e s   a n  

improved  f o r c e   r e s i s t i n g   a r m .  

A n o t h e r  o b j e c t   o f  t h e   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  l e t t e r i n g   a p p a r a t u s   hav ing   an  improved   t ape   a d v a n c e m e n t   a n d  

s p a c i n g   m e c h a n i s m .  

A  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   a  l e t t e r i n g   a p p a r a t u s   for   use  wi th   a  tape  s u p p l y  

c a r t r i d g e   which  i n c l u d e s   means  for   s e n s i n g ,   and  p r o v i d i n g  

v i s u a l   i n d i c a t i o n   of,   the  r e m a i n i n g   tape   w i t h i n   the  c a r t r i d g e .  

Ano the r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

.a  l e t t e r i n g   a p p a r a t u s   wi th   improved   means  fo r   a d j u s t i n g   t h e  

l e t t e r i n g   f o r c e .  



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

a  l e t t e r i n g   a p p a r a t u s   with  an  improved   ke rn ing   m e c h a n i s m  

c o m p r i s i n g   a  k e r n i n g   s l i d e   and  a  means  for  moving  the  e n t i r e  

c a r t r i d g e   and  a d v a n c e m e n t   mechanism  r e a r w a r d l y   d u r i n g   t h e  

k e r n i n g   o p e r a t i o n .  

A  s t i l l   f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   a  l e t t e r i n g   a p p a r a t u s   wi th   an  improved  tape  c u t - o f f  

f e a t u r e   and  an  improved   means  for  p r o p e r l y   a l i g n i n g   t h e  

l e t t e r i n g   f o n t .  

These   and  o the r   o b j e c t s   of  the  p r e s e n t   i n v e n t i o n   w i l l  

become  a p p a r e n t   w i th   r e f e r e n c e   to  the  d r a w i n g s ,   the  d e s c r i p t i o n  

of  the  p r e f e r r e d   embodiment   and  the  appended  c l a i m s .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  is  a  p i c t o r i a l   view  of  the  l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   showing  the  tape  s u p p l y  

c a r t r i d g e   p r o j e c t e d   out  from  the  c a r t r i d g e   r e c e i v i n g   c a v i t y .  

F i g u r e   2  is   an  e l e v a t i o n a l   top  view  of  the  l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   wi th   the  t ape   s u p p l y  

c a r t r i d g e   r e m o v e d .  

F i g u r e   3  is  a  view,  p a r t i a l l y   in  s e c t i o n ,   as  v i e w e d  

a long  the  s e c t i o n   l i n e   3-3  of  F i g u r e   2,  with  the  f o r c e  

r e s i s t i n g   arm  in   i t s   o p e r a t i v e   p o s i t i o n   and  wi th   p a r t s   r e m o v e d .  

F i g u r e   4  is  a  s ide   e l e v a t i o n a l   view  of  the  l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   t aken   i n s i d e   the  l e f t   f r a m e  

member,  w i t h   p a r t s   cut   away.  This   view  is  j u s t   p r i o r   to  t h e  

commencement  of  a  l e t t e r i n g   c y c l e .  

F i g u r e   5  is  a  s ide   e l e v a t i o n a l   f r a g m e n t a r y   d e t a i l   o f  

the  means  for   i n s u r i n g   p rope r   a l i g n m e n t   of  the  l e t t e r i n g   f o n t  

in  the  same  p o s i t i o n  o f   the  l e t t e r i n g   c y c l e   as  F i g u r e   4 .  

F i g u r e   6  is  a  f r a g m e n t a r y   p i c t o r i a l   view  of  the  m e a n s  

for  i n s u r i n g   p r o p e r   a l i g n m e n t   of  the   l e t t e r i n g   f o n t ,   w i th   p a r t s  

cut   a w a y .  



F i g u r e   7  is  a  s ide   e l e v a t i o n a l   view  o f  t h e  l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   t aken   i n s i d e   the  l e f t   f r a m e  

member,  wi th   p a r t s   cut  away.  This   view  is  a t   the  maximum  f o r c e  

g e n e r a t i n g   p o r t i o n   of  the  l e t t e r i n g   c y c l e .  

F i g u r e   8  is  a  s ide   e l e v a t i o n a l   f r a g m e n t a r y   d e t a i l   o f  

the  means  for   i n s u r i n g   p rope r   a l i g n m e n t   of  the  l e t t e r i n g   f o n t  

at   the   same  p o s i t i o n   of  the  l e t t e r i n g   c y c l e   as  F i g u r e   7 .  

F i g u r e   9  is  a  s ide   e l e v a t i o n a l   view  of  the  l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   t aken   i n s i d e   the   l e f t   f r a m e  

member,   wi th   p a r t s   cut  away.  This   view  is  n e a r i n g   c o m p l e t i o n  

of  the   l e t t e r i n g   c y c l e .  

F i g u r e   10  is  a  s i d e   e l e v a t i o n a l   f r a g m e n t a r y   view  o f  

t h e  e c c e n t r i c   mechanism  for   a d j u s t i n g   the  l e t t e r i n g   p r e s s u r e .  

F i g u r e   11  is  a  v iew,   p a r t i a l l y   in  s e c t i o n ,   as  t a k e n  

a long   the  s e c t i o n   l i n e   11-11  of  F i g u r e   1 0 .  

F i g u r e   12  is  a  p i c t o r i a l ,   e x p l o d e d   view  showing  t h e  

e l e m e n t s   c o m p r i s i n g   the  f o r c e   g e n e r a t i o n   means  and  a  p o r t i o n   o f  

the  t a p e   c u t - o f f   m e c h a n i s m .  

F i g u r e   13  is  a  p i c t o r i a l ,   e x p l o d e d   view  showing  t h e  

e l e m e n t s   for   c a u s i n g   movement  of  the  t ape   d r i v e   a r m .  

F i g u r e   14  is  a  s i d e   e l e v a t i o n a l   f r a g m e n t a r y   v i e w  o f  

the  c u t - o f f   mechanism  of  the  p r e s e n t   i n v e n t i o n   as  viewed  i n s i d e  

the  l e f t   s i d e   frame  member,   w i t h  p a r t s   r e m o v e d .  

F i g u r e   15  is  a  s i de   e l e v a t i o n a l   f r a g m e n t a r y   view  o f  

the  mechan i sm  of  the  p r e s e n t   i n v e n t i o n   for   s e n s i n g   the  a m o u n t  

of  t ape   r e m a i n i n g   w i t h i n   the  t ape   s u p p l y   c a r t r i d g e   as  v i e w e d  

i n s i d e   the   l e f t   s i d e   frame  member .  

F i g u r e   16  is  a  s i de   e l e v a t i o n a l   f r a g m e n t a r y   view  o f  

the  k e r n i n g   s l i d e   and  a s s o c i a t e d   mechanism  in  i t s   f o r w a r d  

p o s i t i o n .  



F i g u r e   17  is  a  s i d e   e l e v a t i o n a l   f r a g m e n t a r y   view  o f  

the  k e r n i n g   s l i d e   and  a s s o c i a t e d   mechanism  in  i t s   r e a r w a r d   o r  

k e r n i n g   p o s i t i o n .  

F i g u r e   18  is  a  v iew,   p a r t i a l l y   in  s e c t i o n ,   as  v i e w e d  

along  the  s e c t i o n ' l i n e   18-18  of  F i g u r e   16  with  a  c a r t r i d g e   i n  

the  c a v i t y .  

F i g u r e   19  is  a  v iew,   p a r t i a l l y   in  s e c t i o n ,   as  v i e w e d  

along  the  s e c t i o n  l i n e   19-19  of  F i g u r e   16  wi th   a  c a r t r i d g e   i n  

the  c a v i t y .  

F i g u r e   20  is  a  v i e w , . p a r t i a l l y   in  s e c t i o n ,   as  v i e w e d  

along  the  s e c t i o n   l i n e   20-20  of  F i g u r e   16  wi th   no  c a r t r i d g e   i n  

the  c a v i t y .  

F i g u r e   21  is  an  e l e v a t i o n a l   f r a g m e n t a r y   s i d e   v i e w  

showing  the  r e l a t i o n s h i p   be tween   the  a p p a r a t u s   s t o p   arm  a n d  

d r i v e   arm  and  the  tape  a d v a n c e m e n t   means  of  the  tape  s u p p l y  

c a r t r i d g e .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

As  i l l u s t r a t e d   b e s t   in  F i g u r e s   1  and  2,  the   l e t t e r i n g  

a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   i n c l u d e s   a  hous ing   14  and  a  

main  frame  a s s e m b l y .   The  main  frame  a s sembly   h o u s e s   a  t a p e  

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

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

a p p a r a t u s .   S p e c i f i c a l l y ,   the  frame  a s semb ly   i n c l u d e s   a  p a i r   o f  

spaced   a p a r t   frame  members  11  and  12  which  l i e   in  p l a n e s  

g e n e r a l l y   p a r a l l e l   to  one  a n o t h e r .   The  two  p a r a l l e l   f r a m e  

members  11  and  12  are  s e c u r e l y   mounted  with  r e s p e c t   to  the  m a i n  

a p p a r a t u s   hous ing   14  by  a  p l u r a l i t y   of  mount ing   b r a c k e t s   1 5 ,  

16,  17  and  18.  The  f rame  members  11  and  12  are  m a i n t a i n e d   in  a  

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

20.  P o s i t i o n e d   near  the  top  of  each  of  the  f rame  members  11  

and  12  i s   a  r e i n f o r c e m e n t   p l a t e   21  and  22,  r e s p e c t i v e l y .   The 



p l a t e s   21  and  22  are  c o n n e c t e d   with  the  f rame Members   11  and  12  

by  t h r e a d e d   members ,   w e l d i n g ,   or  o t h e r   a p p r o p r i a t e   means  and  

p r o v i d e  t h e   frame  a s sembly   wi th   r e i n f o r c e m e n t   to  r e s i s t   t h e  

l e t t e r i n g   f o r c e .  

As  w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   be low,   and  a s  

i l l u s t r a t e d   b e s t   in  F i g u r e s   1,  3,  4,  7  and  9,  the  upper   p o r t i o n  

of  the  f rame  a s s e m b l y   in  the  a rea   of  the  r e i n f o r c e m e n t   p l a t e s  

21  and  22  i n c l u d e s   o v e r h a n g i n g   p o r t i o n s   24  spaced  from  the  m a i n  

p o r t i o n   of  the  frame  by  the  r e c e s s e d   a r ea   25.  T h e s e  

o v e r h a n g i n g   p o r t i o n s   24  each  i n c l u d e   a  s u p p o r t   s u r f a c e   33 

( F i g u r e   14)  to  p r o v i d e   s u p p o r t   for   a  f o r c e   r e s i s t i n g   arm  26  t o  

r e s i s t   movement  of  a  p r i n t   bar  30  and  t hus   c r e a t e   the   l e t t e r i n g  

f o r c e .  D u r i n g   a  l e t t e r i n g   c y c l e ,   the  p r i n t   bar  30  and  s u r f a c e  

32  move  u p w a r d l y   toward  the  arm  58  wi th   a  tape  13,  r i b b o n   27 

and  f o n t   e l e m e n t   23  d i s p o s e d   in  the  r e c e s s e d   a r ea   b e t w e e n   t h e  

arm  58  and  s u r f a c e   32.  The  r e a r w a r d   ends  of  the  f rame  m e m b e r s  

11  and  12  a re   p r o v i d e d   with  a  b r a c k e t   28  for   s u p p o r t i n g   a  f o n t  

r o t a t i o n   p o s t   29  ( F i g u r e   2). .  

The  means  for  g e n e r a t i n g   the  l e t t e r i n g   f o r c e   i s  

i l l u s t r a t e d   b e s t   in  F i g u r e s   4,  7,  9  and  12.  F i g u r e   12  is  a  

p i c t o r i a l ,   e x p l o d e d   view  of  the   v a r i o u s   f o r c e   g e n e r a t i n g  

e l e m e n t s   w h i l e   F i g u r e s   4,  7  and  9  show  such  e l e m e n t s   a t   v a r i o u s  

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

i n c l u d e s   an  e l o n g a t e d   p r i n t   or  l e t t e r i n g   bar   30  which  i s  

p i v o t a l l y   s e c u r e d   at  one  of  i t s   ends  be tween   the  f rame  m e m b e r s  

11  and  12  abou t   the  p i v o t   31.  The  p i v o t   31  e x t e n d s   g e n e r a l l y  

p e r p e n d i c u l a r   to  the  frame  members  11  and  12.  The  o t h e r   end  o f  

the  l e t t e r i n g   bar  30  is  p r o v i d e d   wi th   a  f o r c e   g e n e r a t i n g  

s u r f a c e   32.  In  the  p r e f e r r e d   embod imen t ,   t h i s   s u r f a c e   32  i s  

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

a  l e t t e r i n g   c y c l e ,   the  p r i n t   bar  30  is  c a u s e d   to  p i v o t   a b o u t  



the  p i v o t   31  so  as  to  g e n e r a t e   the  l e t t e r i n g   f o r c e .   The  end  o f  

the  p r i n t   bar  30  near   the  s u r f a c e   32  is  p r o v i d e d   wi th   a  

l a t e r a l l y   e x t e n d i n g   opening  34  for   c o n n e c t i o n   wi th   a  f o r c e  

t r a n s f e r   l i n k   35.  The  l i nk   35  i n c l u d e s   a  p a i r   of  spaced   a p a r t  

f l a n g e s   36,  36  wi th   open ings   38,  38  for   p i v o t a l   c o n n e c t i o n   w i t h  

the  o p e n i n g   34.  A  p i v o t   pin  39  e x t e n d s   t h r o u g h   the  o p e n i n g s   34 

and  38  to  p i v o t a l l y   s e c u r e   the  t r a n s f e r   l i n k   35  to  the  p r i n t  

bar  30.  The  o the r   end  of  the  t r a n s f e r   l i n k   35  is  p i v o t a l l y  

s e c u r e d   to  a  p o r t i o n   of  a  p i v o t   l i n k   member  40  by  the  p i v o t   p i n  

41  e x t e n d i n g   t h r o u g h   the  open ing   42.  The  l i n k   40  is  p i v o t a l l y  

s e c u r e d   be tween   the  frame  members  11  and  12  abou t   a  p i v o t   s h a f t  

44  ( F i g u r e s   4,  7  and  9 )  e x t e n d i n g   t h r o u g h   the  open ing   45 

( F i g u r e   12)  a n d  p r o v i d e d   wi th   an  e c c e n t r i c   b u s h i n g   47.  The  

l i n k   40  is  a l s o   p r o v i d e d   wi th   a  c l o s e d   loop  f o r c e   t r a n s f e r  

s u r f a c e   46  and  a  mot ion  t r a n s f e r   p in   48  s u p p o r t i n g   a  r o l l e r   1 1 4 .  

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

member  49  which  is  d i r e c t l y   c o n n e c t e d   wi th   the  s h a f t   50  f o r  

r o t a t i o n   t h e r e w i t h .   The  s h a f t   50  is  in  t u r n   d r i v e n   by  a  m o t o r  

51  ( F i g u r e   2) .   The  member  49  i n c l u d e s   an  open ing   52  to  which  a  

f l a n g e d   r o l l e r   54  is  s e c u r e d   by  the  p i v o t   p in   55.  A  washer   56  

is  p o s i t i o n e d   between  the  r o l l e r   55  and  the  member  49.  When 

a s s e m b l e d ,   the   r o l l e r   55  is  a d a p t e d   for   r o l l i n g ,   m o t i o n  

t r a n s f e r r i n g   engagement   wi th   the  i r r e g u l a r l y   shaped   open ing   46 

as  the  member  49  r o t a t e s   on  the  s h a f t   50.  The  open ing   46  i s  

c o n f i g u r e d   so  as  to  p r o v i d e   the  m e c h a n i c a l   a d v a n t a g e   needed  t o  

c r e a t e   the  l e t t e r i n g   f o r c e .  

Dur ing   a  l e t t e r i n g   c y c l e ,   the   r o t a t i n g   member  49 

d r i v e n   by  the   s h a f t   50,  is  caused   to  r o t a t e   one  r e v o l u t i o n .  

This  movement  in  t u r n   causes   p i v o t a l   movement  of  the  l i n k   40 

about   the  s h a f t   44  as  a  r e s u l t   of  e n g a g e m e n t   be tween  the  r o l l e r  

54  and  the  s u r f a c e   46.  The  p i v o t a l   movement  of  the  l i n k   40  i n  



t u r n   t r a n s f e r s   movement  via  tne  t r a n s f e r   lank  35  t o  a n e   f o r c e  

g e n e r a t i n g   end  of  the  l e t t e r i n g   bar  30.  This  upward  m o v e m e n t  

of  the  l e t t e r i n g   bar  30  abou t   i t s   p i v o t   31  d u r i n g   a  l e t t e r i n g  

c y c l e   c r e a t e s   a  l e t t e r i n g   f o r c e   or  p r e s s u r e   be tween   the  s u r f a c e  

32  and  the  f o r ce   r e s i s t i n g   arm  58. '   The  s e q u e n t i a l   movement  o f  

the  v a r i o u s   l i nk   and  o t h e r   members  of  the  f o r c e   g e n e r a t i n g  

means  at   v a r i o u s  p o i n t s   d u r i n g   a  l e t t e r i n g   c y c l e   is   shown  i n  

F i g u r e s   4,  7  and  9 .  

As  i l l u s t r a t e d   b e s t   in  F i g u r e s   10  and  11,  t h e  

a p p a r a t u s   a l s o   i n c l u d e s   means  fo r   v a r y i n g   or  a d j u s t i n g   t h e  

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

i n c l u d e s   the  p r o v i s i o n  o f   an  e c c e n t r i c   b u s h i n g   47  mounted   on  

the  s h a f t   44  which  p i v o t a l l y   s u p p o r t s   one  end  of  the  l i n k   4 0 .  

As  the  s h a f t   44,  and  thus  the  b u s h i n g   47,  is  r o t a t e d ,   t h e  

p o s i t i o n   of  t h e  p i v o t a l   s u p p o r t   for  the  e c c e n t r i c   l i n k   40  i s  

c h a n g e d .   This   in  tu rn   v a r i e s   the  p e r m i t t e d   v e r t i c a l   m o v e m e n t  

of  the  p r i n t   bar  30  and  pad  32  d u r i n g   a  l e t t e r i n g   c y c l e .   Such  

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

l e s s e r   l e t t e r i n g   f o r c e   be ing   g e n e r a t e d   du r ing   a  l e t t e r i n g  

c y c l e .   For  example ,   as  the  b u s h i n g   47  is  r o t a t e d   so  as  t o  

r a i s e   the  p i v o t   p o i n t   of  the  l i n k   40,  the  l e t t e r i n g   f o r c e   w i l l  

be  i n c r e a s e d .   C o n v e r s e l y ,   as  the  b u s h i n g   47  is   r o t a t e d   so  a s  

to  lower   the  p i v o t   p o i n t   s u p p o r t i n g   the  l i n k   40,  the   l e t t e r i n g  

f o r c e   w i l l   be  d e c r e a s e d .   R o t a t i o n   of  the  b u s h i n g   47  and  t h u s  

v e r t i c a l   a d j u s t m e n t   of  the  s h a f t   44  is  c o n t r o l l e d   by  a  c a b l e  

a s s e m b l y .   The  c a b l e   a s s e m b l y   i n c l u d e s   a  hub  125  and  f l a n g e  

p o r t i o n   126  c o n n e c t e d   to  the  s h a f t   44  for   p i v o t a l   m o v e m e n t  

t h e r e w i t h .   A  cab l e   128  has  one  end  c o n n e c t e d   w i t h   the   f l a n g e  

126  and  i t s   o ther   end  c o n n e c t e d   with  an  a c t u a t o r   130  ( F i g u r e s   1 

and  2)  on  the  h o u s i n g ,   such  s t r u c t u r e   f a c i l i t a t e s   s e l e c t i v e  

r o t a t i o n a l   movement  of  the  bush ing   47  to  va ry   the   l e t t e r i n g  



f o r c e .   The  cab le   a s s e m b l y   is  d i s p o s e d   w i t h i n   a  h o u s i n g   129 

c o n n e c t e d   with  the  frame  member  1 2 .  

Also  fo rming   p a r t   of  the  f o r c e   g e n e r a t i n g   means  is  t h e  

means  for  r e s i s t i n g   movement  of  the  p r i n t   bar  30.  This   m e a n s  

is  i l l u s t r a t e d   b e s t   in  F i g u r e s   2  and  3  and  i n c l u d e s   the  f o r c e  

r e s i s t i n g   arm  58  which  is  p i v o t a l l y   s e c u r e d   to  a  f o r c e  

r e s i s t i n g   b r a c k e t   59  abou t   the  p i v o t   pin  60.  The  b r a c k e t   59  i s  

s e c u r e l y   c o n n e c t e d   wi th   the  frame  member  11  and  the  r e i n f o r c i n g  

p l a t e   21  by  a  p a i r   of  t h r e a d e d   c o n n e c t i n g   members  61,  61.  The 

f o r c e   r e s i s t i n g   arm  58  is  p i v o t a b l e   about   the  pin  60  be tween   an  

i n o p e r a t i v e   p o s i t i o n   as  i l l u s t r a t e d   by  the  s o l i d   l i n e s   i n  

F i g u r e   2  and  an  o p e r a t i v e   p o s i t i o n   i l l u s t r a t e d   by  s o l i d   l i n e s  

in  F i g u r e   3  and  by  the  phantom  l i n e s   in  F i g u r e   2.  When  in  i t s  

o p e r a t i v e   p o s i t i o n ,   the  upper  s u r f a c e   of  the  f o r ce   r e s i s t i n g  

arm  58  is  engaged  with  the  downwardly   f a c i n g   s u p p o r t   edges   o r  

s u r f a c e s   33  ( F i g u r e   14)  of  the  o v e r h a n g i n g   p o r t i o n s   24.  In  t h e  

p r e f e r r e d   embodiment ,   t h e s e   s u p p o r t   s u r f a c e s   33  are  d e f i n e d   i n  

p a r t   by  the  frame  members  11  and  12  and  in  p a r t   by  t h e  

r e i n f o r c i n g   p l a t e s   21  and  22.  The  o u t e r   end  of  the  f o r c e  

r e s i s t i n g   arm  58  is  p r o v i d e d   wi th   a  g r i p p i n g   tab  62  t o  

f a c i l i t a t e   manual  movement  of  the  arm  58  be tween  i t s   o p e r a t i v e  

and  i n o p e r a t i v e   p o s i t i o n s .   In  the  p r e f e r r e d   embod imen t ,   t h e  

arm  58  is  p r o v i d e d   wi th   d e t e n t   means  at  both  ends  of  i t s  

movement  so  t h a t   the  arm  58  c a n n o t   be  i n a d v e r t e n t l y   moved  f r o m  

e i t h e r   i t s   i n o p e r a t i v e   or  i t s   o p e r a t i v e   p o s i t i o n   w i t h o u t  

m a n u a l l y   doing  so.  When  in  i t s   o p e r a t i v e   p o s i t i o n ,   the  f o r c e  

r e s i s t i n g   arm  58  e x t e n d s   l a t e r a l l y ,   at  g e n e r a l l y   r i g h t   a n g l e s ,  

wi th   r e s p e c t   to  the  p a r a l l e l   p l a n e s   of  the  frame  members  11  a n d  

1 2 .  

A  tape  c u t - o f f   f e a t u r e   is  i l l u s t r a t e d   b e s t   in  F i g u r e s  

12  and  14.  Connec ted   wi th   an  upper   s u r f a c e   of  the  p r i n t   bar  30  



is  a  tape  c u t - o f f   s u p p o r t   member  64  p r o v i d e d   wi th   a  c u t - o f f  

edge  65.  D i s p o s e d   to  the  rea rward   s ide   of  the  c u t - o f f   edge  65 

is  a  tape  s h i e l d   66  for  p r o t e c t i n g   the  t ape   13  when  the  c u t - o f f  

f e a t u r e   is  not   b e i n g   u t i l i z e d .   P i v o t a l l y   s e c u r e d   to  t h e  

l e t t e r i n g   bar  30  about   the  p i v o t   68  is  a  c u t - o f f   l i n k   69.  One 

end  of  t h i s  l i n k   69  is  p rov ided   with  a  c u t - o f f   pad  70  f o r  

movement  toward   the  c u t - o f f   edge  65.  The  o t h e r  e n d   i s  

c o n n e c t e d   w i th   a  f o r c e   t r a n s f e r   l i n k   71  which  is  p i v o t a l l y  

s e c u r e d  t o   an  a c t u a t i n g   togg le   l i n k a g e   72.  The  l i n k a g e   72  i s  

p i v o t a l l y   s e c u r e d   to  the  frame  member  12  abou t   the  p i v o t   74  a n d  

i n c l u d e s   an  end  which  is  connec ted   to  a  c u t - o f f   s o l e n o i d   7 5 .  

Upon  a c t u a t i o n   of  the  s o l e n o i d   75,  the  a c t u a t i n g   l i n k a g e   72  i s  

caused  to  p i v o t   c o u n t e r c l o c k w i s e   about   i t s   p i v o t   p o i n t   7 4 .  

This   in  t u r n   i m p a r t s   movement  t h r o u g h   the  t r a n s f e r   l i n k   71  t o  

the  c u t - o f f   l i n k   69  in  the  d i r e c t i o n   of  the   a r row  76  in  F i g u r e  

14.  As  a  r e s u l t ,   the  c u t - o f f   pad  70  moves  downwardly   t o w a r d  

the  c u t - o f f   edge  65,  t h e r e b y   c u t t i n g   o f f   or  s e v e r i n g   the  t a p e  

13.  The  s o l e n o i d  7 5   is  connec ted   to  the  a c t u a t i n g   l i n k   72  v i a  

the  s o l e n o i d   p l u n g e r   78  and  the  s p r i n g   79.  When  the  s o l e n o i d  

p l u n g e r   78  is  r e l e a s e d ,   the  l i nk   72  is  r e t u r n e d   to  i t s   n o r m a l  

r e s t   p o s i t i o n   ( i l l u s t r a t e d   by  the  s o l i d   l i n e s   in  F i g u r e   14)  b y  

the  s p r i n g   80.  The  sp r i ng   80  is  c o n n e c t e d   be tween   a  p o r t i o n   o f  

the  frame  member  12  and  a  p o r t i o n   of  the   l i n k   72.  M o v e m e n t  o f  

the  l i n k   72  t oward   i t s   r e s t   p o s i t i o n   is  l i m i t e d   by  the  s t o p  

member  8 1 .  

The  means  for   advancing  the  t a p e   13  w i t h i n   t h e  

c a r t r i d g e   10  is  i l l u s t r a t e d   bes t   in  F i g u r e s   1,  4,  7  and  21.  I n  

the  p r e f e r r e d   embod imen t ,   t h i s   means  i n c l u d e s   a  s t o p   arm  82  a n d  

a  d r i v e   arm  84.  Both  the  s top  and  d r i v e   arms  82  and  84  a r e  

p i v o t a l l y   s e c u r e d   about   the  p i v o t   member  85  which  e x t e n d s  

between  and  g e n e r a l l y   p e r p e n d i c u l a r   to  t he   f rame  members  11  a n d  



12.  The  s top   arm  82,  which  is  i n d e p e n d e n t l y   p i v o t a b l e   f r o m  t h e  

d r ive   arm  84  is  r i g i d l y   c o n n e c t e d   w i th ,   and  t h e r e f o r e   p i v o t a l l y  

movable  w i t h ,   a  l e t t e r   s p a c i n g   arm  86.  The  s top   arm  82  is  an  

e l o n g a t e d   member  e x t e n d i n g   upward ly   from  the  p i v o t   p o i n t   85  a n d  

i n c l u d i n g   an  upper  s top   arm  end  a d a p t e d   for  engagement   w i th   a 

p o r t i o n   of  the  tape  supp ly   c a r t r i d g e   for  l i m i t i n g   a d v a n c e m e n t  

of  the  t ape   13  w i t h i n   the  c a r t r i d g e .   In  the  p r e f e r r e d  

e m b o d i m e n t ,   as  shown  in  F i g u r e   21,  the  upper  e n d  o f   the  s t o p  

arm  82  is   a d a p t e d   for   engagement   wi th   a  s top   or  l i m i t   s u r f a c e  

88  of  a  s h u t t l e   a s s e m b l y   for   l i m i t i n g   the  forward   movement  o f  

such  a s s e m b l y   and  t h e r e f o r e   a d v a n c e m e n t   of  the  tape  1 3 .  

The  l i m i t i n g   p o s i t i o n   of  the  s top   arm  82  is  in  t u r n  

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

86.  As  i l l u s t r a t e d   b e s t   in  F i g u r e s   16  and  17,  the  lower   end  o f  

the  s p a c i n g   arm  86  is  p i v o t a l l y   s e c u r e d   wi th   r e s p e c t   to  t h e  

p i v o t   85  for   common  p i v o t a l   movement  with  the  s top   arm  8 2 ,  

whi le   the  upper  end  is  a d a p t e d   for  engagemen t   with  a  cam 

s u r f a c e   89  of  t h e . c a m   member  90.  The  cam  member  90  i s  

r o t a t a b l y   s e c u r e d   wi th   r e s p e c t   to  the  k e r n i n g   s l i d e   91  a b o u t  

the  p i v o t   92.  R o t a t i o n   of  the  cam  member  90  about   the  p i v o t   92 

causes   p i v o t a l   movement  of  t h e _  s p a c i n g   arm  86  b e c a u s e   o f  

e n g a g e m e n t   between  the  upper   end  of  the  arm  86  and  the  cam 

s u r f a c e   89.  This  p i v o t a l   movement  of  the  s p a c i n g   arm  86 

r e s u l t s   in  s i m i l a r   p i v o t a l   movement  of  the  s top   arm  82,  t h u s  

d e f i n i n g   the  s top  p o s i t i o n   for   a d v a n c i n g   the  tape  13  w i t h i n   t h e  

c a r t r i d g e   10.  The  cam  member  90  is  c o n n e c t e d   with  a  t o o t h e d  

gear   94  which  in  t u r n   is  o p e r a t i v e l y   a s s o c i a t e d   wi th   t h e  

t o o t h e d   rack  95  mounted  for   s l i d i n g   movement  w i t h i n   the  s l i d e  

member  96.  The  s l i d e   member  9 6  i s   s e c u r e d   to  the  k e r n i n g   s l i d e  

91  by  a p p r o p r i a t e   c o n n e c t i n g   means.   Movement  of  the   t o o t h e d  

rack  95  is  d r i v e n   by  a  c a b l e   a s s e m b l y   98  which  is  c o n t r o l l e d   b y  



movement  of  an  a p p r o p r i a t e   tab  97  c o n n e c t e d   w i t h  t h e   a p p a r a t o s  

h o u s i n g   14  ( F i g u r e   1).  L a t e r a l   movement  of  the  t o o t h e d   rack  95 

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

90.  This   in  tu rn   causes   p i v o t a l   movement  of  the  s p a c i n g   arm  86 

and  s t o p   arm  82  t o  d e f i n e   the  d e s i r e d   s t o p   p o s i t i o n .   By 

a d j u s t i n g   the  s top  p o s i t i o n   of  the  arm  82,  the  l e t t e r   s p a c i n g  

can  be  a d j u s t e d .  

The  d r i v e   arm  84  is  a l s o   p i v o t a l l y   s e c u r e d   to  t h e  

p i v o t   85  bu t ,   excep t   for  engagement   be tween   the  arm  84  and  a  

l a t e r a l l y   e x t e n d i n g   p o r t i o n   115  of  the  arm  82,  is  m o v a b l e  

i n d e p e n d e n t   of  the  s top  arm  82.  The  d r i v e   arm  84  i n c l u d e s   a n  

upper  d r i v e   arm  end  which  is  a d a p t e d   for   d r i v i n g   e n g a g e m e n t  

wi th   a  d r i v e   arm  r e c e i v i n g   c a v i t y   w i t h i n   the  tape   s u p p l y  

c a r t r i d g e .   In  one  embodiment  i l l u s t r a t e d   in  F i g u r e   21,  t h i s  

c a v i t y   is  d e f i n e d   by  the  p a i r  o f   d r i v e   t a b s   99.  The  means  f o r  

c a u s i n g   p i v o t a l   movement  of  the  d r i v e   arm  84  abou t   the  p i v o t   85 

is  shown  b e s t   in  F i g u r e s   4,  7,  9  and  16.  Such  means  i n c l u d e s  

the  l i n k   members  100,  101,  102  and  104.  Each  of  the  l i n k  

members  101,  102  and  104  is  a d a p t e d   for   p i v o t a l   movement  a b o u t  

the  p i v o t   105  between  the  frame  members  11  and  12.  The  l i n k  

member  100   i n c l u d e s   one  end  which  is  p i v o t a l l y   s e c u r e d   to  a  

p o r t i o n   of  the  d r i v e   arm  84  abou t   the  p i v o t   106  and  a  s e c o n d  

end  which  is  p i v o t a l l y   s e c u r e d   to  a  p o r t i o n   of  the  l i n k   101  

about   the  p i v o t   108.  The  l i nk   members  102  and  104  a r e  

p i v o t a l l y   s e c u r e d   at   one  end  be tween   the  f rame  members  11  a n d  

12  a b o u t   the  p i v o t   105  wi th   t h e i r   o p p o s i t e   ends  be ing   c o n n e c t e d  

to,   and  b i a s e d   t o g e t h e r   by,  an  e x t e n s i o n   s p r i n g   member  1 0 9 .  

The  s p r i n g   109  is  c o n n e c t e d   at  i t s   ends  to  the  ou t e r   ends  o f  

the  l i n k s   102  and  104.  Each  of  t h e   l i n k s   102  and  104  i s  

p r o v i d e d   wi th   a  p a i r   of  f o r ce   t r a n s f e r   s u r f a c e s   110  and  1 1 1 .  

The  f o r c e   t r a n s f e r   s u r f a c e   111  of  each  of  the   l i n k s   102  and  1 0 4  



is  a d a p t e d   for   engagement   wi th   an  o u t w a r d l y   e x t e n d i n g   p o s t   112 

on  the  l i n k   101,  wh i l e   the  fo rce   t r a n s f e r   s u r f a c e   110  of  e a c h  

of  the  l i n k s   102  and  104  is  a d a p t e d   for  engagemen t   by  a  r o l l e r  

member  114  p i v o t a l l y   s e c u r e d   to  the  pos t   48  on  the  l i n k   4 0 .  

During  r e v o l u t i o n   of  the  r o t a t i o n a l   member  49,  a n d  

thus   p i v o t a l   movement  of  the  l i nk   40,  the  r o l l e r   114,  t h r o u g h  

engagemen t   wi th   the  s u r f a c e s   110,  110,  c a u s e s   c o r r e s p o n d i n g  

movement  of  the  l i n k   members  102  and  104.  This  movement  i n  

turn   is  t r a n s f e r r e d   to  the  l i n k   member  101  as  a  r e s u l t   o f  

engagemen t   be tween  the  pos t   112  a n d , t h e   s u r f a c e s   111,  1 1 1 .  

P i v o t a l   movement  of  the  l i n k   101  i n  t u r n   is  t r a n s f e r r e d   via  t h e  

f o r c e   t r a n s f e r   l i n k   1 0 0 - t o   the  d r i v e   arm  84.  I t   s h o u l d   b e  

noted  t h a t   the  s p r i n g   109  c o n n e c t e d   with  the  o u t e r   ends  of  t h e  

l i n k s   102  and  104  p r o v i d e s   an  o v e r r i d e   f e a t u r e   for  the  arm  84 

in  both  d i r e c t i o n s .   In  o t h e r   words,   i f   movement  of  the  d r i v e  

arm  84  is  l i m i t e d ,   in  e i t h e r   a  r e a r w a r d   or  a  f o r w a r d   d i r e c t i o n ,  

the  machine   w i l l   c o n t i n u e   to  c y c l e ,   wi th   the  only   c o n s e q u e n c e  

be ing   the  s t r e t c h i n g   of  the  s p r i n g   member  109.  Such  o v e r r i d e  

w i l l   u s u a l l y   occur   d u r i n g  a   normal   l e t t e r i n g   c y c l e .   D u r i n g  

such  c y c l e ,   r e a r w a r d   movement  of  the  d r i v e   arm  84  w i l l   b e  

l i m i t e d   by  means  w i t h i n   the  c a r t r i d g e   such  as  the  s p a c i n g   r i n g  

43  ( F i g u r e   21) .   Forward  movement  of  the  d r i v e   arm  84  i s  

l i m i t e d   as  a  r e s u l t   of  engagemen t   between  the   d r i v e   arm  84  and  

the  l a t e r a l l y   e x t e n d i n g   p o r t i o n   115  of  the  s top   arm  82.  T h u s ,  

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

would  be  need  for  an  o v e r r i d e   at  each  e n d .  

The  l e t t e r i n g   a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   i s  

a l s o   p r o v i d e d   wi th   a  means  for   s e n s i n g   the  amount  of  t a p e  

r e m a i n i n g   in  an  i n s e r t e d   c a r t r i d g e .   This   means  is  i l l u s t r a t e d  

bes t   in  F i g u r e s  2   and  15  and  i n c l u d e s   a  t ape   s e n s i n g   e l e m e n t  

116  mounted   on  one  end  of  a  tape   s e n s i n g   l i n k a g e   118.  A  p a i r  



of  meta l   r o l l e r s   119,  119  are  r o t a t a b l y   s e c u r e d   to  an  upper  e n d  

of  the  e l e m e n t   116  for  engagement   wi th   the  tape   supply  13 

w i t h i n   the  c a r t r i d g e   10.  The  l i n k a g e   118  is  p i v o t a b l y   s e c u r e d  

to  the  frame  member  11  about   the  p i v o t   p o i n t   120.  An  o p p o s i t e  

end  of  the  l i n k a g e  1 1 8   is  c o n n e c t e d   wi th   a  tape  i n d i c a t o r   121 

( F i g u r e   2)  on  the  hous ing   by  a  s t r i n g   122  or  o the r   means  f o r  

t r a n s f e r r i n g   movement  of  the  l i n k a g e   118  to  the  i n d i c a t o r   1 2 1 .  

In  the  p r e f e r r e d   embodiment ,   the  i n d i c a t o r   121  is  v i s u a l l y  

o b s e r v a b l e .   A  s w i t c h   47  is  a l so   mounted  on  the  outer   s u r f a c e  

of  the  frame  member  11.  This  sw i t ch   47  i n c l u d e s   a  s w i t c h  

e l emen t   53  which  is  e n g a g e a b l e   by  a  p o r t i o n   of  the  l i n k a g e  

118.  A  s p r i n g   57  is  c o n n e c t e d   wi th   the  end  of  the  s t r i n g   122 

to  b i a s   the  l i n k a g e   118  in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   a b o u t  

the  p i v o t   120  as  viewed  in  F igure   15.  When  no  c a r t r i d g e   is  i n  

the  c a v i t y ,   the  l i n k a g e   118  and  s e n s i n g   e l e m e n t   116  are  in  t h e  

p o s i t i o n s   i l l u s t r a t e d   by  the  broken  l i n e s   and  s o l i d   l i n e s ,  

r e s p e c t i v e l y ,   in  F i g u r e   15.  When  in  t h i s   p o s i t i o n ,   e n g a g e m e n t  

be tween  a  p o r t i o n   of  the  l i n k a g e   118  and  the  swi t ch   e l e m e n t   53 

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

the  m a c h i n e .  

When a  c a r t r i d g e   10  is  i n t r o d u c e d   i n t o   the  c a r t r i d g e  

r e c e i v i n g   c a v i t y   formed  between  the  f rame  members  11  and  1 2 ,  

the  r o l l e r   members  119   e n g a g e  t h e   r e m a i n i n g   t ape   13  w i t h i n   t h e  

c a r t r i d g e .   As  a  r e s u l t   of  such  e n g a g e m e n t   the  e l emen t   116  w i l l  

be  moved  downward ly   and  the  l i n k a g e   118  w i l l   be  p i v o t e d   in  a  

c l o c k w i s e   d i r e c t i o n   as  viewed  in  F i g u r e   13.  This  downward 

movement  r e l e a s e s   the  swi tch   e l emen t   53  to  a l low  a c t i v a t i o n   o f  

a  l e t t e r i n g   c y c l e .   Such  movement  a l s o   r e s u l t s   in  the  i n d i c a t o r  

121  r e f l e c t i n g   the  amount  of  tape   r e m a i n i n g   in  the  c a r t r i d g e  

10.  As  the  tape   13  w i t h i n   the  c a r t r i d g e   is  used ,   the  l i n k a g e  

118  w i l l   p i v o t   in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   as  the  e l e m e n t  



116  and  r o l l e r s   119  move  upward ly   i n t o   t h e  c a r t r i d g e .   T h i s  

movement  in  t u r n   r e s u l t s   in  the  i n d i c a t o r   moving  toward  the  e n d  

i n d i c a t i n g   e x h a u s t i o n   of  the  tape  s u p p l y .   In  the  p r e f e r r e d  

embodiment ,   the  r o l l e r s   119,  119  are   c o n s t r u c t e d   of  a  

c o n d u c t i v e   me ta l   and  are  e l e c t r i c a l l y   c o n n e c t e d   to  r e s p e c t i v e  

e l e c t r i c a l   c o n d u c t o r   e l e m e n t s   124,  124.  These  c o n d u c t o r s   a r e  

in  tu rn   c o n n e c t e d   wi th   an  a p p r o p r i a t e   e l e c t r o n i c   s e n s i n g  

mechanism.   I t   is  c o n t e m p l a t e d   t h a t   the  end  of  the  t ape   s u p p l y  

w i l l   be  p r o v i d e d   wi th   a  p i e c e   of  m e t a l   f o i l .   Thus,  when  t h e  

r o l l e r s   119,  119  c o n t a c t   the  m e t a l   f o i l   at  the  end  of  the   t a p e ,  

an  e l e c t r i c a l   c i r c u i t   w i l l   be  c l o s e d ,   thus   a c t u a t i n g   a  v i s u a l  

or  audio   s i g n a l   to  adv i s e   the  user   t h a t   t h e r e   are  only   a  f e w  

inches   of  t ape   r e m a i n i n g   to  be  u s e d .   This   w i l l   e n a b l e   the  u s e r  

to  f i n i s h   the  word  which  he  or  she  is  l e t t e r i n g   b e f o r e  

i n s e r t i n g   a  new  c a r t r i d g e .  

The  means  for  p r o v i d i n g   p r o p e r   spac ing   for  c e r t a i n  

l e t t e r   c o m b i n a t i o n s   and  for  p r o p e r l y   a l i g n i n g   the  c a r t r i d g e   10  

is  i l l u s t r a t e d   b e s t   in  F i g u r e s   16,  17,  18,  19  and  20.  T h i s  

means  i n c l u d e s   a  k e r n i n g   a s s e m b l y   c o m p r i s i n g   a  k e r n i n g   s l i d e   91 

which  is  mounted  for   s l i d i n g   movement  wi th   r e s p e c t   to  the  f r a m e  

member  12.  As  i l l u s t r a t e d   in  F i g u r e s   19  and  20,  the   k e r n i n g  

s l i d e   91  i n c l u d e s   an  a l i g n m e n t   t ab   member  130  which  e x t e n d s  

i n w a r d l y   t h r o u g h   an  open ing   131  in  the   frame  member  12.  The  

tab  130  e x t e n d s   i n w a r d l y   p a s t   the  i n n e r   s u r f a c e   of  the   f r a m e  

member  12  for   a p p r o p r i a t e   e n g a g e m e n t   w i th   an  a l i g n m e n t   n o t c h  

132  on  the  c a r t r i d g e   10.  The  s l i d e   91  a l s o   i n c l u d e s   a n  

a l i g n m e n t   s p r i n g   member  134  ( F i g u r e s   16,  17  and  18)  h a v i n g   a  

p a i r   of  a l i g n m e n t   members  135,  135  on  i t s   inner   s u r f a c e .   T h i s  

s p r i n g   member  134  c o m p r i s e s   a  p l a t e   s p r i n g   member  which  i s  

c o n n e c t e d   wi th   the  i nne r   s ide   of  the   k e r n i n g   s l i d e   91  a n d  

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



open ing   136  in  the  frame  member 12.   The  a l i g n m e n t   m e m b e r s  F i g .  

135  are  a d a p t e d   fo r   engagement   with  c o r r e s p o n d i n g   a l i g n m e n t  

o p e n i n g s   138,  138  in  a  s ide   wall   of  the  c a r t r i d g e   10.  The 

a l i g n m e n t   e l e m e n t s   135,  135  not  only  a s s u r e   proper   v e r t i c a l   and  

h o r i z o n t a l   a l i g n m e n t   of  the  c a r t r i d g e   10  wi th   r e s p e c t   to  t h e  

frame  members  11  and  12  but  a l so   b i a s e s   the  c a r t r i d g e   10  t o w a r d  

the  frame  e l e m e n t   11.  This  f a c i l i t a t e s   p r o p e r   a l i g n m e n t   o f  t h e  

c a r t r i d g e   10  d u r i n g   a  l e t t e r i n g   c y c l e .   I t   should  be  noted  t h a t  

the  i nne r   s u r f a c e   of  the  frame  member  11  is  p r e f e r a b l y   p r o v i d e d  

wi th   a  p l u r a l i t y   of  wear  tabs   or  e l e m e n t s   for  engagement   w i t h  

the  s i de   wa l l   of  the   c a r t r i d g e   1 0 .  

The  k e r n i n g   s l i d e   91  i n c l u d e s   a  p l u r a l i t y   of  e l o n g a t e d  

o p e n i n g s   139  to  p e r m i t   the  s l i d e   91  to  be  s l i d e a b l y   c o n n e c t e d  

wi th   the  f rame  member  12.  The  r e a r w a r d   end  of  the  k e r n i n g  

s l i d e   91  i n c l u d e s   a  k e r n i n g   b r a c k e t   140  and  a   ke rn ing   p o s t   141 

for   a p p r o p r i a t e   engagemen t   with  a  k e r n i n g   r ing   on  the  i n s i d e  

s u r f a c e   of  the   l e t t e r i n g   f o n t .   Also  c o n n e c t e d   with  t h e  

r e a r w a r d   end  of  the   k e r n i n g   s l i d e   91  is  a  s p r i n g   member  142 

hav ing   i t s   o u t e r  e n d   c o n n e c t e d   with  a  k e r n i n g   s o l e n o i d   144.  I t  

can  be  seen  t h a t   a c t u a t i o n   of  the  s o l e n o i d   144  wi l l   cause  t h e  

s o l e n o i d   p l u n g e r   145  to  move  toward  the  r i g h t   as  viewed  i n  

F i g u r e   16,  t hus   c a u s i n g   c o r r e s p o n d i n g   movement  of  the  k e r n i n g  

s l i d e   91  t o  t h e   p o s i t i o n   i l l u s t r a t e d   in  F i g u r e   17.  Such  

movement,   h o w e v e r ,  i s   l i m i t e d   as  a  r e s u l t   of  engagement   by  t h e  

k e r n i n g   p o s t   141  wi th   the  ke rn ing   r ing   on  an  i n s i d e   s u r f a c e   o f  

the  f o n t .   F o l l o w i n g   a c t u a t i o n   of  the  s o l e n o i d   144,  the  f o r c e  

is  r e l e a s e d   and  the  k e r n i n g   s l i d e   91  is  r e t u r n e d   to  i t s   r e s t  

p o s i t i o n   as  a  r e s u l t   of  the  sp r i ng   member  146.  The  s p r i n g   146 

is  c o n n e c t e d   b e t w e e n   an  end  of  the  s l i d e   91  and  a  p o r t i o n   o f  

the  frame  member  12.  The  normal  or  r e s t   p o s i t i o n   of  t h e  

k e r n i n g   s l i d e   is  d e f i n e d   by  engagement   be tween   the  l i m i t i n g  



p o s t   148  and  a  p o r t i o n   o f  t h e   c o r r e s p o n d i n g   open ing   139.  I t  

should   be  noted  t h a t   the  cam  member  90  is  mounted  on  t h e  

k e r n i n g   s l i d e   91;  t h u s ,   r e a r w a r d   movement  of  the  s l i d e   91  w i l l  

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

s p a c i n g   arm  86  a n d  t h u s   r e a r w a r d   movement  of  the  s t o p   arm  8 2 .  

Also,   as  a  r e s u l t   of  engagemen t   between  the  p o r t i o n   115  of  t h e  

s top   arm  82  and  the  d r i v e   arm  84,  r e a r w a r d   p i v o t a l   movement  o f  

the  s top   arm  82  r e s u l t s   in  c o r r e s p o n d i n g   movement  of  the  d r i v e  

arm  84.  Thus,  r e a r w a r d   movement  of  the  k e r n i n g   s l i d e   91 

r e s u l t s   in  c o r r e s p o n d i n g   r e a r w a r d   movement  of  the  e n t i r e  

c a r t r i d g e   as  wel l   as  r e a r w a r d   movement  of  the  s top   arm  82  a n d  

the  d r i v e   arm  8 4 .  

The  means  for   i n s u r i n g   p roper   a l i g n m e n t   of  the  f o n t  

d u r i n g   the  p r i n t i n g   c y c l e   is  i l l u s t r a t e d   b e s t   in  F i g u r e s   5,  6 

and  8.  This  means  i n c l u d e s   a  hous ing   p o r t i o n   148  c o n n e c t e d  

with  the  frame  member  11  and  a  p i v o t   arm  149  p i v o t a l l y   s e c u r e d  

to  an  ou te r   end  of  the   hous ing   148  abou t   the  p i v o t   150.  An 

a l i g n m e n t   tab  1 5 1  h a v i n g   an  a l i g n m e n t   no tch   152  is  c o n n e c t e d  

with  a  top  s u r f a c e   of  the  arm  149  for  e n g a g e m e n t  w i t h   an  

a l i g n m e n t   r ib   on  the  f o n t   23  ( F i g u r e s   4  and  7) .   The  arm  149  i s  

b i a s e d   upward ly   r e l a t i v e   to  the  hous ing   148  by  the  c o m p r e s s i o n  

s p r i n g   154.  An  e l o n g a t e d   member  155  e x t e n d s   t h r o u g h   the  s p r i n g  

154  and  has  a  head  156  e n g a g i n g   a  p o r t i o n   of  the  arm  149.  The  

o the r   end  of  the  member  155  e x t e n d s   t h r o u g h   an  open ing   in  t h e  

h o u s i n g   148  and  has  a  head  158  engag ing   a  p i v o t a b l e   l i n k   1 5 9 .  

The  l i n k   159  is  p i v o t a l l y   s e c u r e d   to  the  f rame  member  11  a b o u t  

the  p i v o t   160  and  i n c l u d e s   a  f o r ce   t r a n s f e r   s u r f a c e   161  f o r  

engagement   by  the  r o l l e r   162.  The  r o l l e r   162  is  c o n n e c t e d   w i t h  

the  member  49  for  r o t a t i o n   t h e r e w i t h   abou t   the  s h a f t   5 0 .  

When  the  member  49  is  in  the  p o s i t i o n   i l l u s t r a t e d   i n  

F i g u r e   5,  the  r o l l e r   162  engages   the  s u r f a c e   161  to  cause   t h e  



r i g h t   end  of  the  l i n k   159  to  be  in  a  down  p o s i t i o n .   This   i n  

tu rn   c auses   the  arm  149  to  a l so   be  in  a  down  p o s i t i o n   a g a i n s t  

the  f o r c e   of  the  s p r i n g   154  as  a  r e s u l t   of  the   member  155  and  

r e s p e c t i v e   engagemen t   be tween  i t s   heads  156,  158  and  t h e  

members  149,  148.  In  t h i s   p o s i t i o n ,   the  f o n t   is  f r e e l y   m o v a b l e  

on  the  font   pos t   29  ( F i g u r e   2).  As  the  l e t t e r i n g   c y c l e  

c o n t i n u e s ,   the  r o l l e r   162  r o t a t e s   out  of  engagemen t   wi th   t h e  

s u r f a c e   161.  This  a l l o w s   the  arm  149  and  the  l i n k   159  to  move 

upward ly   as  a  r e s u l t   of  the  s p r i n g   154  a c t i n g   a g a i n s t   t h e  

h o u s i n g   148.  Such  upward  movement  c a u s e s   the  a l i g n m e n t   tab   151 

and  no tch   152  to  move  upward ly   in to   engagemen t   wi th   t h e  

a l i g n m e n t   r ib   on  the  u n d e r s i d e   of  the  f o n t .  

A l though   the  d e s c r i p t i o n  o f   the  p r e f e r r e d   e m b o d i m e n t  

has  been  q u i t e   s p e c i f i c ,   i t   is  c o n t e m p l a t e d   t h a t   v a r i o u s  

m o d i f i c a t i o n s   cou ld   be  made  w i t h o u t   d e v i a t i n g   from  the  s p i r i t  

of  the  p r e s e n t   i n v e n t i o n .   A c c o r d i n g l y ,   i t   is  c o n t e m p l a t e d   t h a t  

the  scope   of  the  p r e s e n t   i n v e n t i o n   be  d i c t a t e d   by  the  a p p e n d e d  

c l a i m s ,   r a t h e r   than  by  the  d e s c r i p t i o n   of  the   p r e f e r r e d  

e m b o d i m e n t .  



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

r e p l a c e a b l e   t a p e   s u p p l y   c a r t r i d g e ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  

a  p a i r   of   p a r a l l e l ,   s p a c e d   a p a r t   f r a m e   m e m b e r s   (11 ,   1 2 )  

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

t a p e   s u p p l y   c a r t r i d g e   ( 1 0 ) ;  

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

a  p r i n t   b a r   (30)  p i v o t a l l y   s u p p o r t e d   b e t w e e n ,   and  a b o u t  

an  a x i s   p e r p e n d i c u l a r   t o ,   s a i d   f r a m e   m e m b e r s   (11,   12)  a n d  

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

of  s a i d   p r i n t   b a r ;   a n d  

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

p r i n t   b a r   (30)  c o m p r i s i n g   a  p i v o t   l i n k   (40)  p i v o t a l l y  

s u p p o r t e d   b e t w e e n   s a i d   f r a m e   m e m b e r s   (11 ,   12)  a b o u t   a n  

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

l i n k   (35,   36)  p i v o t a l l y   c o n n e c t e d   a t   one   end  to   s a i d  

p i v o t   l i n k   (40)  and  a t   i t s   o t h e r   end  to   s a i d   p r i n t   b a r   ( 3 0 ) .  

2.  The  a p p a r a t u s   of  c l a i m   1  w h e r e i n   s a i d   m e a n s   f o r   c a u s i n g  

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

r o t a t a b l e   e l e m e n t   (49)  h a v i n g   f o r c e   t r a n s f e r   m e a n s   ( 5 4 )  

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

s u r f a c e   (46)  on  s a i d   p i v o t   l i n k .  



3.  The  a p p a r a t u s   of  c l a i m   2  w h e r e i n   s a i d   f o r c e  

t r a n s f e r   m e a n s   i n c l u d e s   a  r o l l e r   (55)  r o t a t a b l y   m o u n t e d  

o n  s a i d   r o t a t a b l e   e l e m e n t   (49)  a t   a  p o s i t i o n   s p a c e d  

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

4.  The  a p p a r a t u s   of  c l a i m   2  w h e r e i n   s a i d   f o r c e   t r a n s f e r  

s u r f a c e   i n c l u d e s   a  c l o s e d   l o o p .  

5.  The  a p p a r a t u s   of  c l a i m   1  i n c l u d i n g   f o r c e   a d j u s t m e n t  

means   f o r   a d j u s t i n g   t h e   l e t t e r i n g . f o r c e .  

6.  The  a p p a r a t u s   of   c l a i m   5  w h e r e i n   s a i d   f o r c e   a d j u s t m e n t  

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

s a i d   p i v o t   l i n k   (40)  b e t w e e n   s a i d   f r a m e   m e m b e r s .  

7.  The  a p p a r a t u s   of  c l a i m   6  w h e r e i n   s a i d   e c c e n t r i c  

s h a f t   i n c l u d e s   an  e c c e n t r i c   b u s h i n g   ( 4 7 ) .  

8.  The  a p p a r a t u s   of  c l a i m   7  i n c l u d i n g   means   f o r  

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

9.  The  a p p a r a t u s   of  c l a i m   8  w h e r e i n   s a i d   m e a n s   f o r  

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

( 1 2 5 ,   126,   128 ,   1 3 0 ) .  

10.  A  l e t t e r i n g   a p p a r a t u s   a d a p t e d   f o r   r e c e i v i n g   a  

r e p l a c e a b l e   t a p e   s u p p l y   c a r t r i d g e ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  



a  p a i r   of  p a r a l l e l ,   s p a c e d   a p a r t   f r a m e   m e m b e r s  

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

s a i d   t a p e   s u p p l y   c a r t r i d g e ;  

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

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

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

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

s a i d   p r i n t   b a r ;   a n d  

an  e l o n g a t e d   d r i v e   arm  (84)  p i v o t a l l y   c o n n e c t e d  

n e a r   i t s   l o w e r   end  b e t w e e n   s a i d   f r a m e   m e m b e r s   a b o u t  

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

and  h a v i n g   an  u p p e r   end  a d a p t e d   f o r   e n g a g e m e n t   w i t h  

a  t a p e   a d v a n c e m e n t   means   w i t h i n   s a i d   t a p e   s u p p l y  

c a r t r i d g e .  

11.  The  a p p a r a t u s   of  c l a i m   10  i n c l u d i n g   means   f o r  

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

12.  The  a p p a r a t u s   of  c l a i m   11,  i n c l u d i n g   means   f o r  

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

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

of  s a i d   d r i v e   arm  i n c l u d e s   l i n k a g e   m e a n s   c o n n e c t e d  

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

s a i d   p r i n t   b a r .  

13.  The  a p p a r a t u s   of  c l a i m   12  w h e r e i n   s a i d   m e a n s   f o r  

c a u s i n g   p i v o t a l   m o v e m e n t   of  s a i d   d r i v e   arm  (84)  i n c l u d e s  

o v e r r i d e   m e a n s   (109)  f a c i l i t a t i n g   v a r i e d   p i v o t a l  

m o v e m e n t   of  s a i d   d r i v e   a r m .  



14.  The  a p p a r a t u s   of  c l a i m   10  i n c l u d i n g   an  e l o n g a t e d  

s t o p   arm  (82)  p i v o t a l l y   c o n n e c t e d   n e a r   i t s   l o w e r   e n d  

b e t w e e n   s a i d   f r a m e   m e m b e r s   and  h a v i n g   an  u p p e r   e n d  

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

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

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

15.  The  a p p a r a t u s   of  c l a i m   14  w h e r e i n   s a i d   d r i v e   a r m  

and  s a i d   s t o p   arm  a r e   d i s p o s e d   in  g e n e r a l l y   s i d e - b y - s i d e  

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

16.  The  a p p a r a t u s   of  c l a i m   15  w h e r e i n   s a i d   s t o p   a r m  

i n c l u d e s   a  l a t e r a l l y   e x t e n d i n g   p o r t i o n   (115)  f o r  

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

r e l a t i v e   to   s a i d   s t o p   a r m .  

17.  The  a p p a r a t u s   of  c l a i m   14  i n c l u d i n g   means   ( 8 9  -  

96)  f o r   a d j u s t i n g   t h e   p i v o t a l   p o s i t i o n   of  s a i d   s t o p  

a r m .  

18.  The  a p p a r a t u s   of  c l a i m   17  w h e r e i n   s a i d   m e a n s   f o r  

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

i n c l u d e s   an  e c c e n t r i c   cam  e l e m e n t   ( 9 0 ) .  

19.  A  l e t t e r i n g   a p p a r a t u s   a d a p t e d   f o r   r e c e i v i n g   a  

r e p l a c e a b l e   t a p e   s u p p l y   c a r t r i d g e ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  



a  p a i r   of   p a r a l l e l ,   s p a c e d   a p a r t   f r a m e   m e m b e r s  

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

s a i d   t a p e   s u p p l y   c a r t r i d g e ;  

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

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

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

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

p r i n t   b a r ;   a n d  

a  k e r n i n g   s l i d e   (91)  m o u n t e d   t o   an  o u t e r   s i d e   o f  

one  of  s a i d   f r a m e   members   f o r   s l i d i n g   m o v e m e n t   r e l a t i v e  

to  s a i d   one   f r a m e   member  b e t w e e n   a  f o r w a r d   p o s i t i o n   a n d  

a  r e a r w a r d ,   k e r n i n g   p o s i t i o n .  

20.  The  a p p a r a t u s   of  c l a i m   19  w h e r e i n   s a i d   k e r n i n g  

s l i d e   i n c l u d e s   a  c a r t r i d g e   e n g a g e m e n t   t a b   (97.,  1 3 0 )  

e x t e n d i n g   t h r o u g h   a  f i r s t   o p e n i n g   (131)   i n ,   and  i n w a r d l y  

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

of  s a i d   t a p e   s u p p l y   c a r t r i d g e .  

21.  The  a p p a r a t u s   of  c l a i m   20  w h e r e i n   s a i d   k e r n i n g  

s l i d e   i n c l u d e s   a  s p r i n g   b i a s e d   a l i g n m e n t   member   ( 1 3 4 )  

e x t e n d i n g   t h r o u g h   a  s e c o n d   o p e n i n g   (136)  in  s a i d   o n e  

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

t o w a r d   t h e   o t h e r   of  s a i d   f r a m e   m e m b e r s .  

22.  The  a p p a r a t u s   of  c l a i m   19  i n c l u d i n g   an  e l o n g a t e d  

d r i v e   arm  (84)  p i v o t a l l y   c o n n e c t e d   n e a r   i t s   l o w e r   e n d  

b e t w e e n   s a i d   f r a m e   member s   (11 ,   12)  a b o u t   an  a x i s  



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

h a v i n g   an  u p p e r   end  a d a p t e d   f o r   e n g a g e m e n t   w i t h   a  

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

and  an  e l o n g a t e d   s t o p   arm  (82)  p i v o t a l l y   c o n n e c t e d  

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

an  u p p e r   end  a d a p t e d   f o r   e n g a g e m e n t   w i t h   a  t a p e   a d v a n c e -  

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

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

m e a n s .  

23.  The  a p p a r a t u s   of   c l a i m   22  i n c l u d i n g   means   c o n n e c t i n g  

s a i d   d r i v e   arm  (84)  and  s a i d   s t o p   arm  (82)  w i t h   s a i d  

k e r n i n g   s l i d e   (91)  s u c h   t h a t   m o v e m e n t   of   s a i d   k e r n i n g  

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

arm  and  s t o p   a r m .  

24.  The  a p p a r a t u s   of  c l a i m   23  i n c l u d i n g   a  k e r n i n g  

s o l e n o i d   (144)   f o r   c a u s i n g   r e a r w a r d   m o v e m e n t   of  s a i d  

k e r n i n g   s l i d e .  

25.  A  l e t t e r i n g  a p p a r a t u s   a d a p t e d   f o r   r e c e i v i n g   a  

r e p l a c e a b l e   t a p e   s u p p l y   c a r t r i d g e ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  

a  p a i r   of   p a r a l l e l ,   s p a c e d   a p a r t   f r a m e   m e m b e r s  

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

s a i d   t a p e   s u p p l y   c a r t r i d g e ;  



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

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

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

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

s a i d   p r i n t   b a r ;   a n d  

a  t a p e   s e n s i n g   means   ( 1 1 6  -   121)  d i s p o s e d   w i t h i n  

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

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

26.  The  a p p a r a t u s   of  c l a i m   25  w h e r e i n   s a i d   t a p e   s e n s i n g  

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

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

27.   The  a p p a r a t u s   of  c l a i m   26  w h e r e i n   s a i d   t a p e   s e n s i n g  

m e a n s   i n c l u d e s   a  t a p e   s e n s i n g   e l e m e n t   (116)   h a v i n g   a  

p a i r   of   t a p e   s e n s i n g   r o l l e r s   ( 1 1 9 ) .  

28.   The  a p p a r a t u s   of  c l a i m   27  i n c l u d i n g   m e a n s   ( 1 2 1 )  

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

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

s a i d   t a p e   s u p p l y   c a r t r i d g e .  

29.  A  l e t t e r i n g   a p p a r a t u s   a d a p t e d   f o r   r e c e i v i n g   a  

r e p l a c e a b l e   t a p e   s u p p l y   c a r t r i d g e ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  

a  p a i r   of  p a r a l l e l ,   s p a c e d   a p a r t   f r a m e   m e m b e r s  

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

s a i d   t a p e   s u p p l y   c a r t r i d g e ;  



means   f o r   c r e a t i n g   a  l e t t e r i n g   f o r c e   c o m p r i s i n g  

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

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

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

s a i d   p r i n t   b a r ;  

a  f o n t   e l e m e n t   (23)  f o r   p r o v i d i n g   a  c h a r a c t e r  

in   l e t t e r i n g   a l i g n m e n t   w i t h   s a i d   p r i n t   b a r ;   a n d  

a l i g n m e n t   m e a n s   ( 1 4 8  -   152)  f o r   a l i g n i n g   s a i d  

f o n t   e l e m e n t .  

30.  The  a p p a r a t u s   o f   c l a i m   29  w h e r e i n   s a i d   a l i g n m e n t  

m e a n s   i n c l u d e s   an  a l i g n m e n t   member   (151)   h a v i n g   a n  

u p w a r d l y   f a c i n g   a l i g n m e n t   n o t c h   (152)   f o r   e n g a g e m e n t  

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

31.  The  a p p a r a t u s   o f   c l a i m   30  i n c l u d i n g   a  p i v o t   a r m  

(149)  p i v o t a b l e   a b o u t   a  g e n e r a l l y   h o r i z o n t a l   a x i s   f o r  

s u p p o r t i n g   s a i d   a l i g n m e n t   member  (151)   a t   a  p o i n t  

s p a c e d   f rom  s a i d   h o r i z o n t a l   a x i s .  

32.  The  a p p a r a t u s   o f   c l a i m   31  i n c l u d i n g   p i v o t   m e a n s  

f o r   p i v o t i n g   s a i d   p i v o t   arm  b e t w e e n   a  l o w e r   i n o p e r a t i v e  

p o s i t i o n   and  an  u p p e r   o p e r a t i v e   p o s i t i o n .  

33.  The  a p p a r a t u s   of   c l a i m   32  w h e r e i n   s a i d   p i v o t   m e a n s  

i n c l u d e s   a  s p r i n g   m e m b e r   (154)  b i a s i n g   s a i d   p i v o t   a r m  

(149)   t o w a r d   i t s   o p e r a t i v e   p o s i t i o n .  
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