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©  Backstop  for  print  lever  actuator. 
  A  print  lever  actuating  mechanism  (24)  of  the  electro- 
magnetic type  is  disclosed.  An  armature/print  lever  assembly 
(23)  pivots  about  the  innermost  leg  (16)  of  a  three-legged 
stator.  A  coil  (19)  for  energizing  the  assembly  is  disposed 
about  a  first  one  (17)  of  the  outer  legs  while  the  other  outer 
leg  (15)  limits  movement  of  the  armature/print  lever  assem- 
bly  so  as  to  maintain  the  air  gap  (18)  between  the  first  outer 
leg  and  the  armature/print  lever  assembly  (23)  constant  and 
fixed.  No  other  mechanisms  or  adjustments  are  required  to 
achieve  and  maintain  a  desired  air  gap. 





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

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

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

gap  i s   m a i n t a i n e d   f i x e d   w i t h o u t   n e e d   f o r   m a n u a l   a d j u s t e m e n t .  

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

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

means   to   a c t u a t e   t h e   i n d i v i d u a l   p r i n t   e l e m e n t s .   W h e t h e r   t h e  

p r i n t e r   u s e s   a  hammer  w i t h   t y p e   e l e m e n t s   or  u s e s   p r i n t   w i r e s  

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

a r e   p r o p e l l e d   t o w a r d   t h e   p r i n t   med ium  u n d e r   an  e l e c t r o m a g n e t i c  

f o r c e .   Such  an  e l e c t r o m a g n e t i c   f o r c e   may  be  p r o d u c e d   by  a  

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

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

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

t h e   a r m a t u r e ,   w h i c h   i s   l o c a t e d   an  a i r   gap  away  f rom  t h e  

s e c t i o n   of   t h e   s t a t o r   a r o u n d   w h i c h   t h e   c o i l   i s   wound  to   b e  

a t t r a c t e d   to   i t .   A  p r i n t   l e v e r   arm  may  be  c o n n e c t e d   to  t h e  

a r m a t u r e   or  i t   may  be  u s e d   as  t h e   a r m a t u r e   i t s e l f   so  t h a t   a  

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

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

med ium  w h e n e v e r   t h e   c o i l   i s   e n e r g i z e d .   The  p r i n t   e l e m e n t   may  
be  a t t a c h e d   to   t h e   p r i n t   l e v e r   arm  or  i t   may  be  p o s i t i o n e d  

a d j a c e n t   to   b u t   s e p a r a t e d   f r o m   t h e   p r i n t   l e v e r   a rm.   In  t h e  

l a t t e r   a r r a n g e m e n t ,   upon   e n e r g i z a t i o n   of  t h e   c o i l   t h e   a r m a t u r e  

i s   a t t r a c t e d   to   t h e   c o i l - w o u n d   s e c t i o n   of  t h e   s t a t o r   and  t h e  

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

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

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

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

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



m a i n t a i n e d   f i x e d .   T h i s   d i s t a n c e   i s   c r i t i c a l   in   o r d e r   t o  

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

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

p a s s e d   t h r o u g h   t h e   c o i l .   I f   t h e   a i r   gap  i s   a l l o w e d   to   v a r y ,  

t h e   a r m a t u r e   may  n o t   e n e r g i z e   when  i t   s h o u l d   and  c o n v e r s e l y ,  

may  e n e r g i z e   when  i t   s h o u l d   n o t .  

P r e v i o u s   a t t e m p t s   to  s o l v e   t h i s   p r o b l e m   use   a  s c r e w   m e c h a n i s m  

to  a d j u s t   t h e   p o s i t i o n   of  t h e   p r i n t   l e v e r   arm  so  as  to   a c h i e v e  

a  d e s i r e d   a i r   g a p .   S e e ,   f o r   e x a m p l e ,   U-S-   A  3 , 1 6 6 , 0 1 0   t o  

F r a d k i n .   The  s c r e w   m e c h a n i s m   may  e i t h e r   be  a t t a c h e d   t o ,   o r  

s e p a r a t e d   f r o m ,   t h e   p r i n t   l e v e r   arm.   A  p r o b l e m   a s s o c i a t e d  

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

m a n u a l l y   a d j u s t e d   so  as  to   a c h i e v e   a  d e s i r e d   a i r   g a p .   T h i s  

a d j u s t m e n t   may  be  r e q u i r e d   more   t h a n   once   o v e r   t h e   u s e f u l   l i f e  

of  a  p r i n t   l e v e r   arm.  In  a  p r i n t e r   w i t h   as  many  as  e i g h t e e e n  

p r i n t   l e v e r   a r m s ,   t h i s   m a n u a l   a d j u s t m e n t   r e q u i r e m e n t   b e c o m e s  

b o t h   e x p e n s i v e   and  t i m e - c o n s u m i n g .   I t   w o u l d   be  m o s t   d e s i r a b l e  

to  h a v e   a  m e c h a n i s m   f o r   a c h i e v i n g   a  c r i t i c a l   a i r   gap  w h e r e i n  

no  m a n u a l   a d j u s t m e n t   i s   r e q u i r e d   and  w h e r e i n   t h e   c r i t i c a l   a i r  

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

l e v e r   a r m .  

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

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

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

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

m a i n t a i n e d   f i x e d   w i t h o u t   n e e d   f o r   m a n u a l   a d j u s t m e n t .  

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

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

s t a t o r   l i m i t s   m o v e m e n t   of  t h e   p r i n t   l e v e r   arm  so  as  t o  

m a i n t a i n   a  f i x e d   c r i t i c a l   a i r   g a p .  

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



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

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

one  l e g   of  a  s t a t o r   c a u s e s   an  a r m a t u r e   a s s e m b l y   to  b e  

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

t h e   c o i l .   A  p r i n t   l e v e r   arm  i s   c o n n e c t e d   to   t h e   a r m a t u r e   s u c h  

t h a t   when  t h e   c o i l   i s   e n e r g i z e d   and  t he   a r m a t u r e   a t t r a c t e d   t o  

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

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

c o i l   i s   d e e n e r g i z e d ,   t h e   end  of   t h e   a r m a t u r e   a d j a c e n t   to  t h e  

c o i l   wound  l eg   i s   l o c a t e d   t h e   w i d t h   of  an  a i r   gap  away  f r o m  

the   l e g .  

The  s t a t o r   of  t he   i n s t a n t   i n v e n t i o n   has   t h r e e   l e g s .   A  c o i l   i s  

wound  a r o u n d   a  f i r s t   l e g   of  t h e   s t a t o r .   The  a r m a t u r e / p r i n t  

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

s t a t o r .   The  t h i r d   l eg   of  t h e   s t a t o r   f u n c t i o n s   as  a  b a c k s t o p  

to  l i m i t   t h e   movemen t   of  t h e   a r m a t u r e / p r i n t   l e v e r   arm  a s s e m b l y  

s u c h   t h a t   t h e   w i d t h   of  t h e   a i r   gap  i s   m a i n t a i n e d   f i x e d .   T h e  

l e n g t h   of  t h e   t h i r d   l eg   i s   d e t e r m i n e d   by  t h e   w i d t h   of  t h e   a i r  

gap  t h a t   i s   r e q u i r e d .   As  t h e   a i r   gap  w i d t h   i n c r e a s e s ,   t h e  

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

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

a s s e m b l e d ,   no  m a n u a l   a d j u s t m e n t s   a r e   r e q u i r e d   to   e i t h e r   s e t   o r  

m a i n t a i n   t h e   w i d t h   of  t h e   a i r   g a p .  

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

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

a r m a t u r e / p r i n t   l e v e r   arm  a s s e m b l y   as  i t   r e b o u n d s   a f t e r   b e i n g  

t h r u s t   f o r w a r d .   The  p r i n t   l e v e r   arm  and  a r m a t u r e   may  b e  

f o r m e d   in  one  p i e c e   so  t h a t   t h e   p r i n t   l e v e r   arm  i s ,   in  e f f e c t ,  

t h e   a r m a t u r e .   A l t e r n a t e l y ,   t h e   p r i n t   l e v e r   arm  may  b e  

c o n n e c t e d   to  t he   a r m a t u r e   so  t h a t   when  t h e   a r m a t u r e   i s  

a c t i v a t e d ,   t h e   p r i n t   l e v e r   arm  i s   l i k e w i s e   a c t i v a t e d .   T h e  

t h r e e   l e g s   of  t he   s t a t o r   may  be  c o l l i n e a r   or   t h e y   may  b e  

o f f s e t   f rom  one  a n o t h e r   d e p e n d i n g   on  t h e   p a r t i c u l a r   d e s i g n   o f  
t h e   p r i n t e r .  

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



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

i n s t a n t   i n v e n t i o n .  

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

R e f e r r i n g   to   F i g .   1,  t h e r e   i s   shown  a  p r i n t   l e v e r   a c t u a t i n g  

m e c h a n i s m   24  of  t h e   e l e c t r o m a g n e t i c   t y p e   h a v i n g   a r m a t u r e   12  

m o u n t e d   a t o p   s t a t o r   11.  P r i n t   l e v e r   arm  13  i s   shown  c o n n e c t e d  

to  a r m a t u r e   12.  As  n o t e d   a b o v e ,   a r m a t u r e   and  p r i n t   l e v e r   a r m  

13  may  be  f o r m e d   in  one  p i e c e   or   may  be  two  s e p a r a t e   p i e c e s  

c o n n e c t e d   i n t o   one  a r m a t u r e   a s s e m b l y   23  as  shown.   S t a t o r   1 1  

c o m p r i s e s   t h r e e   s e p a r a t e   l e g s   1 5 - 1 7 .   C o i l   19  i s   d i s p o s e d  

a b o u t   l e g   17.  A r m a t u r e   a s s e m b l y   23  p i v o t s   a b o u t   l e g   16  w h i l e  

b a c k s t o p   14  i s   m o u n t e d   on  t h e   end  of  l e g   15.  A i r   gap  18  i s  

t h e   d i s t a n c e   b e t w e e n   t h e   end   of   l e g   17  and  a r m a t u r e   12  w h e n  

c o i l   19  i s   u n e n e r g i z e d   and  p r i n t   l e v e r   arm  13  i s   r e s t i n g  

a g a i n s t   b a c k s t o p   14  on  t h e   end  of   l e g   15.  Upon  e n e r g i z a t i o n   o f  

c o i l   19,  by  p r i n t   c o n t r o l   27,   p r i n t   w i r e   22  i s   t h r u s t   f o r w a r d  

to  i m p a c t   upon   p r i n t   medium  26.  S p r i n g   a s s e m b l y   21  c a u s e s  

p r i n t   w i r e   22  to   r e b o u n d   f rom  t h e   p r i n t   medium.   A l t h o u g h   F i g .  

1  shows  p r i n t   w i r e   22,  any  t y p e   of   p r i n t   e l e m e n t   t h a t   i m p a c t s  

a  p r i n t   med ium  may  be  e m p l o y e d   to  p r a c t i c e   t h e   i n s t a n t  

i n v e n t i o n .  

In  t h e   p r e f e r r e d   e m b o d i m e n t ,   a r m a t u r e   12  i s   c o n s t r u c t e d   of  a  

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

a r m  1 3   i s   c o n s t r u c t e d   of  a  o n e - p i e c e   s e c t i o n   of   s p r i n g   s t e e l .  

P r i n t   l e v e r   arm  13  i s   c o n n e c t e d   to   a r m a t u r e   12  by  a  p l u r a l i t y  

of  s m a l l   r i v e t s   n o t   shown  so  as  to   form  a r m a t u r e   a s s e m b l y   2 3 .  

A r m a t u r e   a s s e m b l y   23  i s   t h e n   f a s t e n e d   to  l e g   16  a t   p i v o t   p o i n t  

25  u s i n g   a  p l a s t i c   h i n g e   ( n o t   s h o w n ) .   One  s e c t i o n   of  t h e  

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

a s s e m b l y   23  w h i l e   t h e   o t h e r   s e c t i o n   of  t h e   p l a s t i c   h i n g e   i s  

f a s t e n e d   to   t h e   a d j a c e n t   s i d e   of  l e g   1 6 .  

The  o p e r a t i o n   of  p r i n t   l e v e r   a c t u a t i n g   m e c h a n i s m   24  w i l l   now 

be  e x p l a i n e d   in  more  d e t a i l .   D u r i n g   n o n -   p r i n t   t i m e s ,   when  n o  

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



m e c h a n i s m   24  i s   a t   r e s t   and  i t s   p o s i t i o n   i s   as  shown  in  F i g .  

1.  At  t h i s   t i m e ,   e i t h e r   no  c u r r e n t   i s   f l o w i n g   t h r o u g h   c o i l   19 

or  i n s u f f i c i e n t   c u r r e n t   i s   f l o w i n g   t h r o u g h   c o i l   19  to   c a u s e  

any  m o v e m e n t   of  a r m a t u r e   a s s e m b l y   23  f rom  t h e   r e s t   p o s i t i o n .  

A r m a t u r e   12  i s   s e p a r a t e d   f rom  l e g   17  by  a  d i s t a n c e   e q u a l   t o  

a i r   gap  18.  The  w i d t h   of   a i r   gap  18  i s   d e t e r m i n e d   by  t h e  

l e n g t h   of  l e g   15  a t   t h e   t i m e   of  m a n u f a c t u r e .   As  t h e   l e n g t h   o f  

l eg   15  i s   d e c r e a s e d ,   a r m a t u r e   a s s e m b l y   23  p i v o t s   a b o u t   l eg   16 

so  as  to   i n c r e a s e   t h e   w i d t h   of  a i r   gap  18.  C o n v e r s e l y ,   as  t h e  

l e n g t h   of  l eg   15  i s   i n c r e a s e d ,   t he   w i d t h   of  a i r   gap  18 

d e c r e a s e s .   S i n c e   t h e   l e n g t h   of  l eg   15  w i l l   n o t   c h a n g e   a f t e r  

s t a t o r   11  has   b e e n   m a n u f a c t u r e d ,   t he   w i d t h   of   a i r   gap  18 

r e m a i n s   f i x e d   a f t e r   a c t u a t i n g   m e c h a n i s m   24  has   b e e n   a s s e m b l e d .  

In  t h e   p r e f e r r e d   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 ,   l e g s   16 

and  17  a r e   of  e q u a l   l e n g t h   w h i l e   l eg   15  i s   of   some  l e n g t h  

s h o r t e r   t h a n   t h a t   of   l e g s   16  and  17.  The  e x a c t   l e n g t h   of  l e g  

15  i s   d e t e r m i n e d   by  t h e   w i d t h   of  a i r   gap  18  t h a t   i s   d e s i r e d .  

An  o p t i m u m   r a n g e   f o r   t h e   w i d t h   of  a i r   gap  18  i s   0 , 2 / 0 , 5  

m i l l i m e t e r s .  

S t a t o r   11  may  be  m a n u f a c t u r e d ,   f o r   e x a m p l e ,   by  g r i n d i n g   d o w n  

l e g s   16  and  17  u n t i l   t h e   t o p   s u r f a c e s ,   a l s o   known  as  t h e   p o l e  

f a c e s ,   w h i c h   a r e   a d j a c e n t   to   a r m a t u r e   12  l i e   in   t h e   s a m e  

p l a n e .   The  t op   s u r f a c e   or  p o l e   f a c e   of  l e g   15  a d j a c e n t   t o  

p r i n t   l e v e r   arm  13  may  t h e n   be  g r o u n d   down  to   a  p r e d e t e r m i n e d  

d i s t a n c e   b e l o w   t h e   p l a n e   of  l e g s   16  and  17.   The  t h i c k n e s s   o f  

b a c k s t o p   14  mus t   be  t a k e n   i n t o   a c c o u n t   when  g r i n d i n g   down  l e g  

15.  The  sum  of  t h e   t h i c k n e s s   of  b a c k s t o p   14  and  t h e   l e n g t h   o f  

l e g   15  d e t e r m i n e s   t h e   w i d t h   of  a i r   gap  18.  A l t h o u g h   t h e  

p r e f e r r e d   e m b o d i m e n t   e m p l o y s   b a c k s t o p   14,  t h e   i n v e n t i o n   m a y  
a l s o   be  p r a c t i c e d   w i t h o u t   i t .   In  t h a t   c a s e ,   t h e   w i d t h   of  a i r  

gap  18  i s   d e t e r m i n e d   s o l e l y   by  t h e   l e n g t h   of   l e g   15.  By  u s i n g  

t h e   t h r e e -   l e g g e d   s t a t o r   as  shown  in  F i g .   1,  no  a d j u s t m e n t  

e v e r   n e e d s   to  be  made  in  a c t u a t o r   m e c h a n i s m   24  in   o r d e r   t o  

a c h i e v e   and  m a i n t a i n   a  d e s i r e d   a i r   gap .   A d d i t i o n a l l y ,   n o  

f u r t h e r   a d j u s t m e n t   m e c h a n i s m s   a r e   r e q u i r e d   a f t e r   s t a t o r   11  h a s  



been   m a n u f a c t u r e d   in  o r d e r   to   a c h i e v e   and  m a i n t a i n   t h e   d e s i r e d  

a i r   g a p .  

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

c a u s e d   to   f l o w   t h r o u g h   c o i l   19  to   p r o d u c e   a  m a g n e t i c   f i e l d  

w h i c h   a t t r a c t s   a r m a t u r e   12  in  t h e   d i r e c t i o n   of  a r r o w   A  t o w a r d s  

leg   17.  The  w i d e r   a i r   gap  18  i s ,   t h e   s t r o n g e r   m u s t   be  t h e  

m a g n e t i c   f i e l d   to   a t t r a c t   a r m a t u r e   12  to  l eg   17.  T h e  

m a g n e t i c   f o r c e   t h a t   i s   r e q u i r e d   to   a t t r a c t   a r m a t u r e   12  to   l e g  

17  i s   d i r e c t l y   p r o p o r t i o n a l   to   t h e   w i d t h   of  a i r   gap  18 

s q u a r e d ,   i . e . ,   m a g n e t i c   f o r c e   a  ( a i r   g a p ) 2 .   The  c r i t i c a l n e s s  

of  a c h i e v i n g   and  m a i n t a i n i n g   a  d e s i r e d   a i r   gap  18  a r i s e s   o u t  

of  t h i s   s q u a r e   law  r e l a t i o n s h i p   b e t w e e n   t h e   w i d t h   of   a i r   g a p  
18  and  t h e   m a g n e t i c   f i e l d   p r o d u c e d   by  t h e   c u r r e n t   f l o w   t h r o u g h  
c o i l   19.  When  t h e   a m o u n t   of  c u r r e n t   f l o w i n g   t h r o u g h   c o i l   19 

is   f i x e d ,   as  i t   i s   in  t h e   p r e f e r r e d   e m b o d i m e n t   h e r e i n ,   w h e t h e r  

or  n o t   a r m a t u r e   12  i s   d r awn   to   l e g   17  when  i t   s h o u l d   b e  

s t r o n g l y   d e p e n d s   upon  t h e   w i d t h   of   a i r   gap  18.  I f   a i r   gap  18 

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

a t t r a c t   a r m a t u r e   12  to  l e g   17.  I f   a i r   gap  18  i s   t o o   n a r r o w ,  
the   m a g n e t i c   f i e l d   may  a t t r a c t   a r m a t u r e   12  to  c o i l   19  when  i t  

s h o u l d   n o t   t h u s   e f f e c t i n g   a  p r i n t   mark  when  none   i s   c a l l e d  

f o r .   A d d i t i o n a l l y ,   i f   a i r   gap  18  i s   t oo   n a r r o w ,   t h e   s t r o k e   o f  

a r m a t u r e   12  may  n o t   be  l o n g   e n o u g h   to   a c c e l e r a t e   l e v e r   arm  13  

t o w a r d s   t h e   p r i n t   med ium.   The  u s e   of   t h e   3 - l e g g e d   s t a t o r   11  

of  t h e   p r e s e n t   i n v e n t i o n   a s s u r e s   t h a t   a i r   gap  18  m a i n t a i n s   i t s  

c r i t i c a l   w i d t h .  

When  a r m a t u r e   12  i s   a t t r a c t e d   to   l e g   17,  a r m a t u r e   a s s e m b l y   23 

p i v o t s   a b o u t   l e g   16  and  p r i n t   l e v e r   arm  13  moves   in  t h e  

d i r e c t i o n   of   a r r o w   B.  T h i s   m o v e m e n t   of  p r i n t   l e v e r   arm  13 

p r o p e l s   p r i n t   w i r e   22  and  s p r i n g   a s s e m b l y   21  t o w a r d   t h e   p r i n t  
medium  w i t h   p r i n t   w i r e   22  i m p a c t i n g   t h e   p r i n t   medium  so  as  t o  

e f f e c t   a  mark   t h e r e o n .   At  t h i s   t i m e ,   t h e   f l o w   of  c u r r e n t  

t h r o u g h   c o i l   19  c e a s e s   and  t h u s   a r m a t u r e   12  i s   no  l o n g e r  

m a g n e t i c a l l y   a t t r a c t e d   to  l e g   17.  The  p r e f e r r e d   e m b o d i m e n t   o f  

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

p r i n t e r   w h e r e i n   p r i n t   w i r e   22  i s   u s e d   to   p r i n t   an  i n f o r m a t i o n  



mark  on  a  p r i n t   med ium.   I t   w i l l   be  r e c o g n i z e d   by  t h o s e  

s k i l l e d   in  t h e   a r t   t h a t   any  t y p e   of  p r i n t   e l e m e n t   in  any  t y p e  

of  p r i n t e r   u t i l i z i n g   an  e l e c t r o m a g n e t i c   a c t u a t o r   may  be  u s e d  

to  p r a c t i c e   t h e   i n s t a n t   i n v e n t i o n .   For   e x a m p l e ,   a  d o t   band   o r  

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

e m p l o y e d .  

A f t e r   i m p a c t i n g   t h e   p r i n t   m e d i u m ,   p r i n t   w i r e   22  u n d e r   t h e  

f o r c e   of   s p r i n g   a s s e m b l y   21  r e b o u n d s   f rom  t h e   p r i n t   m e d i u m  

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

w i r e   22  and  s p r i n g   a s s e m b l y   21  p u s h e s   p r i n t   l e v e r   arm  13  b a c k  

t o w a r d s   i t s   r e s t   p o s i t i o n .   The  f o r c e   of  s p r i n g   a s s e m b l y   21  

m a i n t a i n s   p r i n t   l e v e r   arm  13  in  t h i s   p o s i t i o n   u n t i l   t h e   n e x t  

i n f o r m a t i o n   mark   i s   to  be  p r i n t e d .   B a c k s t o p   14,  w h i c h   i s  

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

f o r c e   of  p r i n t   l e v e r   arm  13  as  i t   r e t u r n s   to   i t s   r e s t  

p o s i t i o n .   F u r t h e r ,   t he   b a c k s t o p   m a t e r i a l   d o e s   n o t   wea r   in  t h e  

p r i n t   a c t u a t o r   e n v i r o n m e n t .   A c c o r d i n g l y ,   t h e   a i r   gap  18  

r e m a i n s   c o n s t a n t .  

W h i l e   t h e   i n v e n t i o n   has  b e e n   p a r t i c u l a r l y   shown  and  d e s c r i b e d  

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

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

o t h e r   c h a n g e s   in   form  and  d e t a i l   may  be  made  t h e r e i n   w i t h o u t  

d e p a r t i n g   f rom  t h e   s p i r i t   and  s c o p e   of  t h e   i n v e n t i o n .  



1.  A  b a l l i s t i c   p r i n t   a c t u a t o r   c h a r a c t e r i z e d   in  t h a t   i t  

c o m p r i s e s  :   a  s t a t o r   h a v i n g   a  b a s e   l e g   ( 1 1 ) ,   an  i n n e r   l e g  

( 1 6 ) ,   a  f i r s t   o u t e r   l e g   ( 1 7 ) ,   and  a  s e c o n d   o u t e r   l e g  

( 1 5 ) ,   s a i d   i n n e r   and  o u t e r   l e g s   s u b s t a n t i a l l y   p a r a l l e l   t o  

one  a n o t h e r   and  e a c h   e x t e n d i n g   f rom  t h e   same  s i d e   of  s a i d  

b a s e   l e g   ( 1 1 ) ,   e a c h   o f   s a i d   i n n e r   and  o u t e r   l e g s   h a v i n g   a  

p o l e   f a c e   a t   t h e   end   o p p o s i t e   f rom  s a i d   b a s e   l e g ;  

a  c o i l   (19)  d i s p o s e d   u p o n   s a i d   f i r s t   o u t e r   l e g ;   and  a n  

a r m a t u r e   a s s e m b l y   (23)  h i n g e d l y   m o u n t e d   on  t h e   p o l e   f a c e  

of   s a i d   i n n e r   l e g   (16)  so  as  to  p i v o t   a b o u t   s a i d   i n n e r  

l e g   in  r e s p o n s e   to   t h e   e n e r g i z a t i o n   and  d e - e n e r g i z a t i o n  

of  s a i d   c o i l   ( 1 9 ) ,  

one  end  of  s a i d   a r m a t u r e   a s s e m b l y   l o c a t e d   an  a i r   gap  ( 1 8 )  

away  f rom  t h e   p o l e   f a c e   of  s a i d   f i r s t   o u t e r   l eg   when  s a i d  

c o i l   i s   d e - e n e r g i z e d ,  

t h e   o p p o s i t e   end  of   s a i d   a r m a t u r e   a s s e m b l y   (23)  l o c a t e d  

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

(15)  when  s a i d   c o i l   i s   d e - e n e r g i z e d   so  as  to   l i m i t   t h e  

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

p o l e   f a c e   of  s a i d   f i r s t   o u t e r   l e g ,  

w h e r e b y   s a i d   a i r   gap  i s   m a i n t a i n e d   f i x e d .  

2.  A  b a l l i s t i c   p r i n t   a c t u a t o r   a c c o r d i n g   to   c l a i m   1  in  w h i c h  

s a i d   o p p o s i t e   end  of   s a i d   a r m a t u r e   a s s e m b l y   (23)  i s  

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

l e g   ( 1 5 )  ;   and  a  r e s i l i e n t   back   s t o p   (14)  i s   m o u n t e d   o n  

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

s a i d   o p p o s i t e   end  of   s a i d   a r m a t u r e   a s s e m b l y   so  as  t o  

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

i s   d e - e n e r g i z e d ,   w h e r e b y   s a i d   a i r   gap  i s   m a i n t a i n e d  

f i x e d .  



3.  A  b a l l i s t i c   p r i n t   a c t u a t o r   a c c o r d i n g   to   C l a i m   2  f u r t h e r  

c o m p r i s i n g :   a  s p r i n g   a s s e m b l y   (21)  a d j a c e n t   s a i d   o p p o s i t e  

end  of   s a i d   a r m a t u r e   a s s e m b l y   (23)  f o r   b i a s i n g   s a i d  

o p p o s i t e   end  a g a i n s t   s a i d   r e s i l i e n t   b a c k   s t o p   (14)  w h e n  

s a i d   c o i l   i s   d e - e n e r g i z e d .  

4.  A  b a l l i s t i c   p r i n t   a c t u a t o r   a c c o r d i n g   to   c l a i m s   2  or   3,  i n  

w h i c h  :  

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

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

s a i d   c o i l   i s   d e - e n e r g i z e d ,  

s a i d   one  end  of  s a i d   a r m a t u r e   a s s e m b l y   i s   in  c o n t a c t   w i t h  

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

e n e r g i z e d ,   a n d  

s a i d   o p p o s i t e   end  of  s a i d   a r m a t u r e   a s s e m b l y   moves   f o r w a r d  

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

s a i d   c o i l   i s   e n e r g i z e d ;  

a  p r i n t   e l e m e n t   (22)  i s   a d j a c e n t   s a i d   o p p o s i t e   end  o f  

s a i d   a r m a t u r e   a s s e m b l y   ( 2 3 ) ,   s a i d   p r i n t   e l e m e n t   m o v a b l e  

f rom  a  n o n - p r i n t   to   a  p r i n t   p o s i t i o n   u n d e r   t h e   f o r c e   o f  

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

to   t h e   e n e r g i z a t i o n   of  s a i d   c o i l ;  

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

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

s a i d   s t a t o r   a r e   c o l l i n e a r .  

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

i n n e r   l e g   and  s a i d   f i r s t   o u t e r   l e g   of  s a i d   s t a t o r   a r e   o f  

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

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



7.  A p p a r a t u s   a c c o r d i n g   t o   C l a i m   4  w h e r e i n   s a i d   a r m a t u r e  

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

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

l e g ,   and  a  s e c o n d   s e c t i o n   c o n n e c t e d   to   s a i d   f i r s t   s e c t i o n  

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

e l e m e n t .  

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

s e c t i o n   c o m p r i s e s   a  p r i n t   l e v e r   a r m .  
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