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©  Device  for  character  alignment  in  a  serial  printer. 

(i?)  A  serial  printer,  which  uses  detent  alignment  of  closely 
spaced  type  slugs  (11)  on  a  print  wheel  (1).  The  detent 
alignment  print  hammer  (15)  is  shaped  (29)  to  avoid  direct 
contact  with  type  slugs  (11)  adjacent  the  desired  type  slug. 
The  hammer  (15)  is  shaped  to  cause  the  adjacent  slugs  (11)  to 
be  swept  aside.  Optionally,  the  character  slugs  may  have 
tapered  sides  (31  )  to  assist  in  the  "sweeping"  action. 
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The  i n v e n t i o n   r e l a t e s   to  s e r i a l   p r i n t e r s  

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

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

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

hammer  a t   a  p r i n t   s t a t i o n   g e n e r a l l y   d e s i g n a t e d   as  2 .  

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

p o s i t i o n   t he   p r i n t   head   as  t he   p r i n t   head   c o n t a c t s   t h e  

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

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

a l i g n m e n t   of  the   p r i n t   c h a r a c t e r s   i s   shown  in  U . S .  

P a t e n t   3 , 8 4 0 , 1 0 5 .   In  t h a t   p a t e n t   t h e r e   i s   d i s c l o s e d  

t h e   u se   of  a  male   s h a p e d   s u r f a c e   on  t he   back   of   t h e  

p r i n t   f o n t s ,   w h i c h   is  made  to  f i t   i n t o   a  c o r r e s p o n d i n g  

s h a p e d   f e m a l e   s u r f a c e   on  t h e   p r i n t   hammer .   As  the   p r i n t  

hammer  moves   i n t o   c o n t a c t   w i t h   t he   t y p e   f o n t   a t   a  p r i n t  

s t a t i o n ,   t he   f o n t   is   f o r c e d   by  the   s h a p e d   s u r f a c e s   t o  

a l i g n   w i t h   t he   p r i n t   hammer  r e s u l t i n g   in  a l i g n e d   p r i n t e d  

c h a r a c t e r s .   T h i s   s y s t e m   is   r e f e r r e d   to  h e r e i n   as  d e t e n t  

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

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

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

in  as  l i t t l e   as  s e v e r a l   m i l s   s e p a r a t i o n   b e t w e e n   a d j a c e n t  

c h a r a c t e r s .   The  d e t e n t   a l i g n m e n t   t e c h n i q u e ,   h o w e v e r ,  

r e q u i r e s   a  f a i r l y   wide   hammer  to  e n s u r e   c a p t u r e   of  t h e  

c h a r a c t e r   s l u g .   I t   can   be  s e e n   a c c o r d i n g l y   t h a t   t h e  

p r i n t   hammer  can  s t r i k e   or  a t   l e a s t   c a u s e   a  t w i s t i n g  

t o r q u e   to   c h a r a c t e r   s l u g s   or  t y p e   f o n t s   a d j a c e n t   t h e  

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

t h e   damage   t h e   t w i s t i n g   i m p a c t   can  c a u s e   t he   a d j a c e n t  

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

can  o c c u r   b e t w e e n   t he   a d j a c e n t   beam  and  t h e   d e s i r e d  

f o n t   s u p p o r t   beam  c a u s i n g   a d j a c e n t   c h a r a c t e r   p r i n t i n g  

and  p r i n t   m i s a l i g n m e n t .  

The  i n v e n t i o n   as  c l a i m e d   i s   i n t e n d e d   to  p r o v i d e  



a  r e m e d y .   I t   s o l v e s   t h e   p r o b l e m   of   how  to  d e s i g n   a n  

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

work  s a t i s f a c t o r i l y   e v e n   when  t h e   t y p e   f o n t s   a r e  

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

t a p e r i n g   t h e   s i d e s   of  t h e   p r i n t   hammer  or  t y p e   s l u g s  

or  b o t h .   Both   i s   p r e f e r a b l e   as  e x p l a i n e d   b e l o w .  

One  way  of   c a r r y i n g   o u t   t h e   i n v e n t i o n   i s  

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

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i ew   of   t he   d i s c  

p r i n t   w h e e l ,   hammer  and  m o t o r   d r i v e   of  t h i s   i n v e n t i o n .  

F i g u r e   2  i s   a  t op   v i e w   r e p r e s e n t a t i o n   of  t h e  

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

hammer  and  two  c h a r a c t e r   s l u g s .  

F i g u r e   3  i s   a  t o p   v i e w   r e p r e s e n t a t i o n   of   t h e  

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

in  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n .  

The  F i g u r e s   s h o w  a   s e r i a l   p r i n t i n g   a p p a r a t u s  

i n c l u d i n g   a  p r i n t   w h e e l   d i s c   g e n e r a l l y   d e s i g n a t e d   as  1 ,  

a  m o t o r   5  f o r   d r i v i n g   t h e   p r i n t   w h e e l   and  a  p r i n t   h a m m e r  

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

s l u g s   11.  The  p r i n t   w h e e l   1  i s   m o u n t e d   f o r   r o t a t i o n   o n  

s h a f t   3  of   m o t o r   5.  M o t o r   5  can  move  w h e e l   1  in  e i t h e r  

a  c l o c k w i s e   or  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  i n d i c a t e d  

by  a r r o w s   7.  P r i n t   w h e e l   1  c o n t a i n s   a  p l u r a l i t y   o f  

o u t w a r d   e x t e n d i n g   beams   or   s p o k e s   9  h a v i n g   p r i n t   h e a d s  

11  f o r m e d   t h e r e o n .   On  one  f a c e   of   p r i n t   h e a d s   11  a r e  

f o r m e d   c h a r a c t e r s   13.  The  f a c e   o f   p r i n t   h e a d s   11  f a c i n g  

d e t e n t   a l i g n m e n t  h a m m e r   15  i s   d i h e d r a l   a l i g n m e n t   s u r f a c e  

17  s h a p e d   to   ma te   w i t h   t h e   d i h e d r a l   a l i g n m e n t   o p e n i n g   19  

in  a l i g n m e n t   p r i n t   hammer  15.  The  beams  or  s p o k e s   a r e  

b o n d e d   in  hub  21,  w h i c h   i s   f i t t e d   to   s h a f t   3  of   m o t o r   5 .  

The  p r i o r   a r t   hammer   and  p r i n t   h e a d s   a r e   s h o w n  

in  F i g u r e   2.  As  s e e n   in   F i g u r e   2,  t h e   p r i n t   hammer  15  i s  

r o u g h l y   a l i g n e d   w i t h   t h e   t y p e   s l u g   l l a .   I t   can  be  s e e n  

t h a t   as  hammer  15  i s   moved  by,   f o r   e x a m p l e ,   a  s o l e n o i d  



t o w a r d s   t h e   t y p e   f o n t   l l a   in  d i r e c t i o n   27  and  e n g a g e s  
s u r f a c e   17,  t h a t   f u r t h e r   m o v e m e n t   in  d i r e c t i o n   27  t o w a r d s  

t h e   p r i n t   r i b b o n   ( n o t   shown)  w i l l   c a u s e   hammer  15  t o  

s t r i k e   edge   28  of  p r i n t   head   l l b   c a u s i n g   i n t e r f e r e n c e  

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

a  t w i s t i n g   t o r q u e   of   t he   beam  s u p p o r t i n g   head   l l b   a n d  

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

R e f e r r i n g   now  to  F i g u r e   3,  t h e r e   is  s een   a  

d e t e n t   a l i g n m e n t   p r i n t   hammer  15  and  t y p e   f o n t s   o r  

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

i n v e n t i o n .   A  p o r t i o n   of  t he   s i d e s   of  p r i n t   hammer  15 

has   been   r e m o v e d   to  fo rm  t a p e r e d   p o r t i o n   29.  I t   can  b e  

s e e n   t h a t   when  hammer  15  i s   moved  f o r w a r d   in  d i r e c t i o n   2 7 ,  

c h a r a c t e r   s l u g   l l b ,   t he   a d j a c e n t   s l u g ,   w i l l   be  s w e p t   a s i d e  

by  p r i n t   hammer  t a p e r   s u r f a c e   29  i n s t e a d   of  b e i n g   d i r e c t l y  

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

w h e r e   t he   t y p e   s l u g s   a r e   a l s o   t a p e r e d   as  shown  in  F i g u r e   3 .  

Here  t he   s i d e s   of  t he   l a r g e r   t y p e   s l u g s   r e p r e s e n t e d   b y  

s l u g   l l b   in  F i g u r e   3  a r e   r e m o v e d   to  form  s l a n t e d   s u r f a c e  

31.  Not  o n l y   has   i t   b een   f o u n d   t h a t   by  t a p e r i n g   t h e  

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

hammer  15  and  t y p e   s l u g   l l a   can  be  t o l e r a t e d ,   b u t   i t   h a s  

been   f o u n d   t h a t   p r i n t   w h e e l   1  can  be  r o t a t e d   in  a  

d i r e c t i o n   7  w h i l e   t he   p r i n t   hammer  15  i s   in   a  f o r w a r d  

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

s u r f a c e s   29  and  31  c o u l d   be  made  in  o t h e r   s h a p e s ,   f o r  

e x a m p l e ,   f i l l e t ,   b e v e l ,   f l u t e ,   e t c .  

As  w i l l   be  o b v i o u s   to  one  s k i l l e d   in  t h e   a r t ,  

t h e r e   a r e   many  m o d i f i c a t i o n s   to  t h e   i n v e n t i o n ,   w h i c h  

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

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

to  f a l l   w i t h i n   t he   s c o p e   of  t he   a t t a c h e d   c l a i m s .   T h e  

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

is   c o n s i d e r e d   m e r e l y   as  an  e x e m p l a r y   r e p r e s e n t a t i o n   o f  

one  of  t h e   ways  of   p r a c t i c i n g   t he   i n v e n t i o n .  



1.  A  s e r i a l  p r i n t e r   in  w h i c h   c h a r a c t e r   s l u g s ( 1 1 )  

h a v i n g   s h a p e d   a l i g n m e n t   s u r f a c e s ( 1 7 )   a r e   m o u n t e d   on  p r i n t  

w h e e l  ( 1 )  a n d   a r e   r o t a t e d   t h r o u g h   a  p r i n t   s t a t i o n ( 2 ) ,   and  a  

d e t e n t   a l i g n m e n t   p r i n t   h a m m e r ( 1 5 ) h a v i n g   a  c o r r e s p o n d i n g  

s h a p e d   a l i g n m e n t   s u r f a c e ( 1 9 ) i s   p o s i t i o n e d   to  s t r i k e   s l u g s  

( 1 1 )   a t   t h e   p r i n t   s t a t i o n   ( 2 ) ,  

c h a r a c t e r i z e d   in   t h a t   t h e  p r i n t   h a m m e r  ( 1 5 )  i s   shaped  (29 )  t o  

c a u s e   a d j a c e n t   c h a r a c t e r   s l u g s ( 1 1 ) t o   be  s w e p t   a s i d e .  

2.  The  s e r i a l   p r i n t e r   of   C l a i m   1  w h e r e i n   a t  

l e a s t   a  p o r t i o n   of   s a i d   c h a r a c t e r   s l u g s ( 1 1 )   have   t a p e r e d  

s i d e s  ( 3 1 ) .  
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