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A matrix  printer which  has  a  printing  head  including  a line 
of printing  needles. A  plate  (22) is  disposed  overthe  end  of the 
printing  head  (4)  and  is  formed  to  constitute  a  plurality  of leaf 
springs  (8)  each  of  which  carries  at  one  side  an  anvil  (9) 
aligned  with  a  respective  printing  needle and  at its  other side  a 
stud  (10)  which  has  an  impact  area  smallerthan  or  different to 
the  impact  area  of  the  respective  printing  needle.  Striking 
movement  of the  printing  needle  deflects  the  spring  to  cause 
the  respective  stud  to  mark  the  printing  sheet.  The  arrange- 
ment  facilitates  the  production  of  different  styles  of  charac- 
ters, the  production  of  finer  detail in  characters  and  provides 
printing  members  which  are  more  easily  replaceable  than 
printing  needles. 



BACKGROUND  TO  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   a  m a t r i x   p r i n t e r ,   t h a t  

i s   to   say  a  m a c h i n e   w h i c h   p r i n t s   c h a r a c t e r s   by  means   o f  

an  a r r a y   i n c l u d i n g   a t   l e a s t   one  l i n e   of   s t r i k e r  

n e e d l e s   or  s i m i l a r   i m p a c t   members   w h i c h   can  be  s e l e c t i v e l y  

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

d o t s   or   o t h e r   e l e m e n t a r y   p r i n t i n g   m a r k s   in  p a t t e r n s  

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

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

p r i n t i n g   h e a d   moves   r e l a t i v e   to   t he   s h e e t   of  p a p e r   o r  

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

t he   l i n e   or  l i n e s   of  n e e d l e s   in  t he   a r r a y .   The  m o v e m e n t  

of  t h e   p r i n t i n g   h e a d   i s   u s u a l l y   s t e p w i s e   and  when  t h e  

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

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

to  s t r i k e   t he   s h e e t   or  s u r f a c e   t h r o u g h   an  ink  t a p e   o r  

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

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

u s u a l l y   c o n s t i t u t e s   a  l i n e   of  c h a r a c t e r s   of  w h i c h   t h e  



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

of   p r i n t i n g   n e e d l e s .  

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

m a t r i x   p r i n t e r  i s   d e t e r m i n e d   by  t h e   s i z e   of   t h e   i m p a c t  

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

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

t h e   c h a r a c t e r s   may  be  d e g r a d e d   as  t h e  s t r i k i n g   e n d s  

o f   t h e   n e e d l e s   become   w o r n .   O n e  p u r p o s e   of  t h e   p r e s e n t  

i n v e n t i o n   i s   to   a l l e v i a t e   a t   l e a s t   one  of   t h e s e  

d i s a d v a n t a g e s .  

SUMMARY  OF  THE  PRIOR  ART 

Many  f o r m s   of   i m p a c t   m a t r i x   p r i n t e r   a r e   k n o w n ;  

two  e x a m p l e s   a r e   p r o v i d e d   b y  B r i t i s h  P a t e n t   S p e c i f i c a t i o n  

No.  1 5 3 9 6 6 1   in  t he   name  of   The  S i n g e r   Company ,   and  t h e  

p u b l i s h e d   S p e c i f i c a t i o n   No.  0 0 0 1 4 7 2   o f   E u r o p e a n  P a t e n t  

A p p l i c a t i o n   No.  7 8 3 0 0 1 0 9 . 2   in  t h e   n a m e  R . C .   S a n d e r s  

T e c h n o l o g y   S y s t e m s   I n c .  

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

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

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

p r i n t e r   n e e d l e   and  w h i c h   can  be  s t r u c k   by  s t r i k e r  

n e e d l e s   of   a  s t a t i o n a r y   h e a d .   Such  an  a r r a n g e m e n t   i s  

d e s c r i b e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 4 9 3 7 1 9  

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

n o t  a p p l i c a b l e   to   m a t r i x   p r i n t e r s   in  w h i c h ,   as  f o r   t h e  



p r e s e n t   i n v e n t i o n ,   t h e   p r i n t i n g   h e a d   moves  r e l a t i v e  

to   t h e   p r i n t i n g   s u r f a c e .  

SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   p a r t i c u l a r l y   r e l a t e s   to  a  m a t r i x  

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

an  a r r a y   of  s t r i k e r   n e e d l e s   d i s p o s e d   in  a t   l e a s t   o n e  

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

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

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

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

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   t h e   p r o v i s i o n   of  a  

f r a m e   w h i c h   i s   c a r r i e d   on  or   a d a p t e d   f o r   c a r r i a g e   b y  

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

f l e x i b l e  m e m b e r s   e a c h   p o s i t i o n e d   f o r   d i s p l a c e m e n t   by  a  

r e s p e c t i v e   s t r i k e r   n e e d l e   and  c a r r y i n g   a  p r i n t i n g   m e m b e r  

w h i c h   h a s ,   w i t h   r e s p e c t   to  the   t a r g e t   s u r f a c e ,   an  i m p a c t  

a r e a   s u b s t a n t i a l l y   d i f f e r e n t   f rom  the   s t r i k i n g   a r e a   of  t h e  

r e s p e c t i v e   s t r i k e r   n e e d l e  .  

DESCRIPTION  OF  THE  DRAWINGS 

In  the   a c c o m p a n y i n g   d r a w i n g s :  

F i g u r e   1  i l l u s t r a t e s   a  d i s a d v a n t a g e   in  c h a r a c t e r  

r e p r o d u c t i o n   u s i n g   m a t r i x   do t   p r i n t e r s ;  

F i g u r e   2  i l l u s t r a t e s   s c h e m a t i c a l l y   p a r t   of  a n  

i m p a c t   a s s e m b l y   in  a  p r i n t i n g   h e a d   of  a  m a t r i x   p r i n t e r  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ;  



F i g u r e   3  i l l u s t r a t e s   s c h e m a t i c a l l y   p a r t   of   a  

m a t r i x   p r i n t e r   a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   4  i l l u s t r a t e s   t h e   f r o n t   f a c e  o f   a  

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

t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   5  i s   a  s e c t i o n a l   v i e w   a l o n g   t h e   l i n e   X - X  

s h o w n  i n   F i g u r e   4 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  r e a d e r   o f   t h e   p r e s e n t   s p e c i f i c a t i o n   w i l l   b e  

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

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

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

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

d e s c r i p t i o n   by  way  of  e x a m p l e   of   one  e m b o d i m e n t   o f  

t h e   i n v e n t i o n ;   i t   w i l l   be  a p p a r e n t   t h a t   v a r i o u s  

m o d i f i c a t i o n s   may  be  made  by  t h o s e   s k i l l e d   in   t h e   a r t .  

F i g u r e   1  i s   an  e x p l a n a t o r y   d i a g r a m   w h i c h   s h o w s  

t h e   i m p a c t   a r e a   1  of   a  p r i n t i n g  n e e d l e   a i m e d   to   p r o v i d e  

a  d o t   a t   t h e   end  of  a  n o t i o n a l   s e r i f   2  a t  o n e   s i d e   o f  

t h e   f o o t   3  of   a  c h a r a c t e r .   I t   w i l l  b e   o b s e r v e d  t h a t  

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

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

end   o f   t h e   s e r i f   a c c u r a t e l y .   T h e r e   i s ,   o b v i o u s l y ,   a  

l i m i t   to   t h e   e x t e n t   to  w h i c h   t h e   d i a m e t e r   of   a  

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



s t r e n g t h   in  the   p r i n t i n g   n e e d l e .   I t   i s ,   h a v i n g  

r e g a r d   to  t h e   d i s a d v a n t a g e   shown  by  F i g u r e   1 ,  

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

e i t h e r   s m a l l e r   t h a n   or  of  d i f f e r e n t   s h a p e   to   t h e  

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

I t   i s   w i t h i n   t he   s c o p e   of  t he   p r e s e n t   i n v e n t i o n   to   m a k e  

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

a s s o c i a t e   w i t h   t he   v a r i o u s   s t r i k e r   n e e d l e s ,   as  w i l l  

be  d e s c r i b e d   h e r e i n a f t e r ,   i m p a c t   members   w h i c h   may  

be  o v a l - s h a p e d   y e t   d i f f e r e n t l y   o r i e n t e d   to  f a c i l i t a t e  

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

e n d s   of  an  a r r a y   may  be  a s s o c i a t e d   w i t h   i m p a c t   m e m b e r s  

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

t h e   l i n e   of  c h a r a c t e r s ,   so  t h a t   h o r i z o n t a l   s e r i f s   may  

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

b e t w e e n   the   ends   of  a  l i n e   of  n e e d l e s   i m p a c t   m e m b e r s  

w h i c h   a r e   o v a l - s h a p e d   and  d i s p o s e d   v e r t i c a l l y   w i t h   r e s p e c t  

to  t he   c h a r a c t e r s   so  as  to  f a c i l i t a t e   t h e   p r o d u c t i o n  

of  v e r t i c a l   s e r i f s .   H o w e v e r ,   in  t he   e m b o d i m e n t   w h i c h   i s  

to  be  d e s c r i b e d   i t   w i l l   be  p r e s u m e d   t h a t   t he   i m p a c t   a r e a s  

of   t he   p r i n t i n g   member s   a s s o c i a t e d   w i t h   t he   n e e d l e s   a r e  

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

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

In  F i g u r e   2,  t h e   r e f e r e n c e   n u m e r a l   5  d e n o t e s   t h e  

end  of  one  of  a  l i n e   a r r a y   of  a x i a l l y   d i s p l a c e a b l e   s t r i k e r  



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

p r i n t i n g   h e a d   4.  In  e a r l i e r   p r a c t i c e  t h e   e n d  

o f   t h e   n e e d l e   h a s   s t r u c k   a  t a r g e t   s h e e t   6,  an  i n k e d  

r i b b o n   7  b e i n g   i n t e r p o s e d   b e t w e e n   t h e   n e e d l e   and   t h e  

s h e e t   6.  I t   ha s   b e e n   p r o p o s e d   to   r e d u c e   t h e   i m p a c t  

a r e a   of   t h e   n e e d l e   by  a p p r o p r i a t e   s h a p i n g   of   t h e   e n d  

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

o u t w e i g h e d   by  t h e   i n c r e a s e d   w e a r   of   t he   end  of   t h e  

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

t h e r e o f .  

The  a s s e m b l y   shown  in   F i g u r e   2  i n c l u d e s   a  

r e s i l i e n t l y   f l e x i b l e   member   c o n s t i t u t e d   in  t h i s  

e m b o d i m e n t   b y  a   c a n t i l e v e r e d   l e a f   s p r i n g   8  w h i c h   c a r r i e s  

a t   o r  a d j a c e n t   i t s   f r e e   end  an  a n v i l   9  o n  t h a t  s u r f a c e  

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

of  t h e   s t r i k e r   n e e d l e .   On  t h e   o p p o s i t e   s u r f a c e   of  t h e  

l e a f   s p r i n g   8,  f a c i n g   t h e   r i b b o n   7,  i s  a   p r i n t i n g  

member   in  t h e  f o r m   of  a  s t u d   10  w h i c h   i s   s h a p e d   t o  

p r e s e n t   a  s t r i k i n g   s u r f a c e   of   w h i c h   t h e  a r e a   i s  

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

o f   t h e   n e e d l e   5.  When  t he   n e e d l e   5  a d v a n c e s   in   t h e  

d i r e c t i o n   of   t h e   a r r o w  1 1   and  s t r i k e s  t h e   a n v i l   9,  t h e  

s p r i n g   8  f l e x e s   and  t h e   s t u d   10  a d v a n c e s   t o w a r d s   t h e  

s h e e t   6.  T h e r e a f t e r ,   t h e  n e e d l e   h a v i n g   been   w i t h d r a w n  

in  t h e   d i r e c t i o n   of   a r r o w  1 2 ,   t h e   l e a f   s p r i n g  r e f l e x e s  



t o w a r d s   i t s   r e s t   p o s i t i o n   and  t he   s t u d   10  i s  

w i t h d r a w n   f rom  t he   s h e e t   6 .  

F i g u r e   3  i l l u s t r a t e s   s c h e m a t i c a l l y   t h e   p r i n c i p a l  

p a r t s   of  a  p r i n t e r .   A  r o l l e r   13  p r o v i d e s   s u p p o r t  

f o r   a  s h e e t   of  p a p e r   14.  B e t w e e n   a  s u p p l y   s p o o l   15  

and  a  t a k e - u p   s p o o l   16  e x t e n d s   a  c a r b o n   r i b b o n   1 7 . '  

The  p r i n t i n g   head   has   a  body  18  and  a  f r o n t   p a r t   19  w h i c h  

c a r r i e s   a t   i t s   o u t e r   end  a  g u i d e   20  f o r   a  l i n e   o f  

s t r i k e r   n e e d l e s   w h i c h   a r e   e a c h   a x i a l l y   d i s p l a c e a b l e  

by  means   of  d r i v e r s   w i t h i n   t h e   p a t h   19.  As  t h u s   f a r  

d e s c r i b e d   t h e   p r i n t e r   i s   of  known  f o r m ,   as  shown  f o r  

e x a m p l e   by  t he   e a r l i e r - m e n t i o n e d   E u r o p e a n   p a t e n t  

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

F i g u r e s   4  and  5,  t h e   p r i n t e r   c a r r i e s   a  m o u n t i n g   b l o c k  

21  f o r   a  f r a m e   in  t he   form  of  a  p l a t e   22  w h i c h   c a r r i e s  

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

R e f e r e n c e   w i l l   now  be  made  to  F i g u r e s   4  and  5 .  

W i t h i n   the   p r i n t i n g   h e a d   i s ,   as  u s u a l ,   a  row  o f  

p r i n t i n g   n e e d l e s   23  (of   w h i c h   o n l y   one  can  be  s e e n  

in  F i g u r e   5.  The  end  of  t he   body  19  of  t he   p r i n t i n g  

h e a d   is   c i r c u l a r ;   f rom  the   end  of  t he   body  t h e r e  

e x t e n d s   t he   g u i d e   20  w h i c h   s e r v e s   to  g u i d e   t h e  

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

p r o t r u d e   s l i g h t l y   f rom  t h e   end  s u r f a c e   24  of  t he   g u i d e  

2 0 .  



The  r e c t a n g u l a r   m o u n t i n g   b l o c k   21  h a s  a   c e n t r a l  

c i r c u l a r   a p e r t u r e   w h i c h   a c c o m m o d a t e s  t h e   g u i d e   2 0  

and  i s   w i d e r   a t   one  end   so  t h a t   t h e  m o u n t i n g   b l o c k   f i t s  

o v e r   t h e   c y l i n d r i c a l   b o d y  1 9   o f   t h e   p r i n t i n g   h e a d .  

The  b l o c k   may  be  f i x e d   to   t h e   h e a d  b y   s c r e w s   or   a n  

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

A  f r a m e   f o r  t h e   l e a f   s p r i n g s  8   i s   c o n s t i t u t e d  

by  the   p l a t e   2 2  o f   w h i c h   t h e   c e n t r a l   p a r t  i s   o f  

r e d u c e d   t h i c k n e s s   and  i s   f o r m e d   in  t h e   m a n n e r   of   a n  

i n t e r d i g i t a t e d  c o m b   c o m p r i s i n g   s i d e   p o r t i o n s   25 ,   a n d  

e n d   p o r t i o n s   26 ,   t h e   l a t t e r   p r o v i d i n g   a  b a s e   s u p p o r t  

f o r   a  p l u r a l i t y   of   c a n t i l e v e r e d   l e a v e s   8  w h i c h   e x t e n d  

so  t h a t   t h e i r   e n d s   l i e   on  a  c o m m o n  l i n e   e x t e n d i n g  

a c r o s s   t h e   t o p s   of   t h e   n e e d l e s   23,   E a c h   l e a f   s p r i n g   8 

i s   p r o v i d e d   w i t h   an  a n v i l   9  and   a  s t u d   10  as  d e s c r i b e d  

w i t h   r e f e r e n c e   to   F i g u r e   2,  t h e  a n v i l  9   and  s t u d   1 0  

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

n e e d l e   2 3 .  

The  s p r i n g   p l a t e  2 2   may  be  m a d e  f r o m   n i c k l e -  

b e r y l l i u m - c o p p e r   or   pen  s t e e l .   T h e  a n v i l s   and  s t u d s  

may  be  e l e c t r o l y t i c a l l y   d e p o s i t e d   and  c o m p r i s e   a  

s u i t a b l e   h a r d - w e a r i n g   m a t e r i a l ,   s u c h   as  h a r d   n i c k e l .  

A l t e r n a t i v e l y   t h e   e n t i r e   s p r i n g   p l a t e ,   s t u d s   and  a n v i l s  

may  be  p h o t o - e t c h e d   f rom  a  s i n g l e   s h e e t   of   any  of   t h e  

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



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

c h r o m i u m .   As  m e n t i o n e d   h e r e i n b e f o r e ,   t h e   s i z e s   a n d  

s h a p e s   of  t he   s t u d s   10  a re   s e l e c t e d   as  r e q u i r e d .   T h e y  

may  s i m p l y   be  of  s m a l l e r   d i a m e t e r   t h a n   t h e   n e e d l e s   23  

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

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

of  n e e d l e s ,   t he   l e a f   s p r i n g   a s s e m b l y   may  be  a r r a n g e d  

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

f o r   two  c o r r e s p o n d i n g   rows  of  a n v i l s   and  s t u d s .   T h e  

s t u d s   of  one  s u c h   row  may  have   s t r i k i n g   s u r f a c e s   in  t h e  

fo rm  of  t h i n   b a r s   a l i g n e d   in  one  d i r e c t i o n   w h e r e a s   t h e  

s t u d s   in  t he   o t h e r   row  may  have   s t r i k i n g   s u r f a c e s   i n  

t h e   fo rm  of  t h i n   b a r s   in  a n o t h e r   d i r e c t i o n ,   t h e  

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

f o r m a t i o n   of  f i n e   h o r i z o n t a l   and  v e r t i c a l   c h a r a c t e r  

s t r o k e s   or  s e r i f s .  

The  f r a m e   c o n s t i t u t e d   by  the   p l a t e   22  may  b e  

r e a d i l y   d e t a c h a b l e   f rom  the   b l o c k   21  so  t h a t   i t   can  b e  

c h a n g e d   when  the   s t u d s   become  worn  or  when  a  d i f f e r e n t  

s h a p e   of  s t u d   i s   r e q u i r e d   f o r   t he   p r o d u c t i o n   o f  

d i f f e r e n t   s t y l e   of  c h a r a c t e r .   For   t he   p u r p o s e   of  e a s y  

r e m o v a l ,   t he   p l a t e   22  may  be  a t t a c h e d   by  s c r e w s   to  t h e  

b l o c k   21  b u t ,   i f   e a s y   r e m o v a l   is   no t   r e q u i r e d ,   t he   p l a t e  

22  may  be  f i x e d   to  t h e   b l o c k   by  a  s u i t a b l e   c e m e n t .  



1.  In  a  m a t r i x   p r i n t e r  c o m p r i s i n g   a  p r i n t i n g  

h e a d   w h i c h   h a s   an  a r r a y   of   s t r i k e r   n e e d l e s   d i s p o s e d  

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

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

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

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

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

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

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

s t r i k e r   n e e d l e   and  c a r r y i n g   a  p r i n t i n g   member   w h i c h   h a s  

w i t h   r e s p e c t   to   t h e   t a r g e t   s u r f a c e   an  i m p a c t   a r e a  

s u b s t a n t i a l l y   d i f f e r e n t   f rom  t h e   s t r i k i n g   a r e a   of  t h e  

r e s p e c t i v e   s t r i k e r   n e e d l e .  

2.  The  i m p r o v e m e n t s   s e t   f o r t h   in  c l a i m   1  in   w h i c h  

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

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

e a c h   of   w h i c h   i s   d i s p o s e d   n e a r   t h e   end  of  e a c h   s p r i n g .  

3.  The  i m p r o v e m e n t s   s e t   f o r t h   in  c l a i m  1   or   c l a i m  

2  in   w h i c h   t h e   f r a m e   and  f l e x i b l e   m e m b e r s   a r e   c o n s t i t u t e d  

by  a  t h i n   m e t a l l i c   p l a t e .  
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