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©  Print  hammer  in  an  impact  printer. 
  A print  hammer  in  an  impact  printer comprises  a hammer 
body  (13)  having  an  end  portion  (15)  containing  a  cavity  (17) 
passing  therethrough,  an  annular,  separable  compressible 
member  (19),  and  a  separable  hammer tip  (23)  having  a  flat 
first  face  (31)  for  impact  printing  and  having  an  elongated 
member  (25)  which  passes  through  the  compressible 
member  (19)  and  the  cavity  (17).  A  removable  fastener  (29) 
secures  the  elongated  member (25)  to the  end  portion  (15)  to 
hold  the  compressible  member (19)  between  the  end  portion 
(15)  and  second  face  of the  hammertip  (23)  opposite  said first 
face  31.  When  the  hammer  tip  (23)  strikes  against  a  printing 
surface,  the  subsequent  compression  of  the  compressible 
member  (19)  provides  a  combination  of  optimum  force  and 
contact time  for the  best inktransferfrom  a  medium  such  as  a 
ribbon  to  a  print  paper.  Whenever  the  print  quality  deterior- 
ates, the  fastener  (29)  can  be  temporarily  removed  to  replace 
either  or  both  of  the  hammer  tip  (23)  and  compressible 
member  (19). 



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   hammer  in  a n  

i m p a c t   p r i n t e r .   The  i n v e n t i o n   is   c o n c e r n e d   in  p a r t i c u l a r  
w i t h   a  p r i n t   hammer   s u i t a b l e   f o r   use   in   MICR  ( m a g n e t i c   i n k  

c h a r a c t e r   r e c o g n i t i o n )   p r i n t i n g .  

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

In  t h e   i m p a c t   p r i n t i n g   a r t ,   a  p r i n t   hammer  h a v i n g  

an  i m p a c t i n g   t i p   a t   i t s   f r e e   end  is   c a u s e d   to   i m p a c t   an  i n k  

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

known  i m p a c t   p r i n t e r ,   s u c h   as  i s   d i s c l o s e d   in  U.S .   P a t e n t  

No.  3 , 5 6 8 , 5 9 3 ,   a  b u f f e r   l a y e r   made  of  an  e l a s t o m e r   m a t e r i a l  

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

t h e   hammer  body  to   i m p r o v e   t he   MICR  p r i n t   q u a l i t y .   T h i s  

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

f rom  t he   hammer  body   to   t h e   hammer  t i p   to   p r e v e n t   t h e  

hammer  f rom  i m m e d i a t e l y   b o u n c i n g   back   a f t e r   i m p a c t i n g   w i t h  

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

hammer  t i p   s t a y s   in  c o n t a c t   w i t h   t h e   i n k   r i b b o n   f o r   a  

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

to  be  p r o p e r l y   a b s o r b e d   by  t h e   p a p e r   and  t h e r e b y   i m p r o v e s  

t h e   p r i n t   q u a l i t y .   H o w e v e r ,   s i n c e   t h e   hammer  t i p ,   b u f f e r  

l a y e r   and  hammer  body   a r e   i n t e g r a t e d   i n t o   one  s o l i d  

a s s e m b l y ,   when  e i t h e r   t h e   t i p   or  b u f f e r   l a y e r   b e c o m e s   w o r n  

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

w h o l e   hammer  a s s e m b l y   m u s t   be  r e p l a c e d .  

The  r e p l a c e m e n t   of  t h e   i m p a c t   hammer   in  a n  

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

be  p r e s e n t   a t   t h e   c u s t o m e r ' s   s i t e   to   r e p l a c e   t h e   hammer  a n d  

t h e n   a l i g n   or  a d j u s t   t h e   e n t i r e   hammer  m e c h a n i s m   m o v e m e n t .  

An  o p e r a t o r   g e n e r a l l y   l a c k s   t h e   n e c e s s a r y   s k i l l   to  p r o p e r l y  

make  s u c h   an  a d j u s t m e n t .   As  a  r e s u l t ,   t h e   c u s t o m e r   n o t  

o n l y   has  to  pay  f o r   a  new  hammer ,   bu t   a l s o   i n c u r s   a d d i t i o n a l  

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

is   r e p a i r e d   and  t h e   c o s t s   and  t r a v e l   e x p e n s e s   of  t h e   s k i l l e d  

t e c h n i c i a n .   T h e s e   a d d i t i o n a l   c o s t s   can  be  q u i t e   s u b s t a n t i a l .  



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

I t   i s   a c c o r d i n g l y   an  o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   a  p r i n t   hammer  of  t h e   k i n d   i n c o r p o r a t -  

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

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

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

mer  b e c o m e s   w o r n .  

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

p r i n t   hammer   in   an  i m p a c t   p r i n t e r ,   s a i d   p r i n t   h a m m e r  

i n c l u d i n g   a  hammer   body  h a v i n g   an  end  p o r t i o n ,   a  hammer   t i p  

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

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

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

s a i d   t i p   r e l a t i v e   to   s a i d   hammer  body   and  f o r   p a r t i a l l y  

a b s o r b i n g   i m p a c t   f o r c e   f r o m   s a i d   hammer   body  to   s a i d   t i p  

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

is   d e t a c h a b l y   s e c u r e d   to   s a i d   hammer   body   and  s a i d   c o m p r e s -  

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

member   d e t a c h a b l y   s e c u r e d   to   s a i d   hammer   b o d y ,   and  f u r t h e r  

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

s a i d   c o m p r e s s i b l e   member   to   s a i d   end  p o r t i o n   f o r   i m p a c t  

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

member   to   be  s e p a r a t e d   f r o m   s a i d   end  p o r t i o n   to  r e p l a c e  

s a i d   t i p   or   s a i d   c o m p r e s s i b l e   m e m b e r .  

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

E m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   now  b e  

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

i ng   d r a w i n g s ,   in   w h i c h : -  

F i g .   1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  p r i n t  

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

t h e   i n v e n t i o n ;  

F i g .   2  i s   a  b o t t o m   v i e w   of  t h e   hammer  of   F i g .   1 ;  

F i g .   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e  

hammer  of   F i g .   1 ;  

F i g .   4  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  p r i n t  
hammer  c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   a  s e c o n d   e m b o d i m e n t  

of  t h e   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 he   I n v e n t i o n  

R e f e r r i n g   to  F i g s .   1,  2  and  3  of  t h e   d r a w i n g s ,  

t he   hammer  shown  t h e r e i n   is   a  r e p l a c e a b l e   s a n d w i c h   t i p  

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

p a r t i c u l a r l y   in  MICR  p r i n t i n g .  

As  shown  in  F i g s .   1,  2  and  3,  t h e   p r i n t   h a m m e r  

11  c o m p r i s e s   a  hammer  body  13  h a v i n g   an  end  p o r t i o n   o r  

head   15  t h r o u g h   w h i c h   a  c e n t r a l   l o n g i t u d i n a l   c a v i t y   17 

p a s s e s .   D i s p o s e d   on  or  a g a i n s t   t h e   b o t t o m   p o r t i o n   of  t h e  

body  13  is   an  a n n u l a r l y - s h a p e d ,   r e s i l i e n t   c o m p r e s s i b l e  

member  19  made  o f ,   f o r   e x a m p l e ,   e l a s t o m e r .   The  c o m p r e s -  

s i b l e   member   19  c o n t a i n s   a  c e n t r a l l y   l o c a t e d   h o l e   21  o f  

s u b s t a n t i a l l y   t h e   same  d i a m e t e r   as  t h a t   of  t h e   c a v i t y   1 7 .  

A  hammer  t i p   23  h a v i n g   an  e l o n g a t e d   member   25  is   l o c a t e d  

b e l o w   t h e   c o m p r e s s i b l e   member  19  w i t h   t h e   e l o n g a t e d   m e m b e r  

25  e x t e n d i n g   t h r o u g h   t h e   h o l e   21  and  t h e   c a v i t y   17  p a s t  

t h e   top   of  t h e   end  p o r t i o n   15.  The  u p p e r   p a r t   of  t h e  

e l o n g a t e d   member   25  c o n t a i n s   a  s l o t   or   g r o o v e   27  f o r  

r e c e i v i n g   a  c o n v e n t i o n a l   r e t e n t i o n   r i n g   or  s n a p   r i n g   2 9 .  

When  in  p l a c e   in  t h e   g r o o v e   27,  t h e   s n a p   r i n g   29  o p e r a t e s  

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

23,  t he   c o m p r e s s i b l e   member  19  and  t h e   hammer  body  1 3 ,  

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

member  1 9 .  

I t   s h o u l d ,   of  c o u r s e ,   be  r e a l i z e d   t h a t   m e a n s  

o t h e r   t h a n   t h e   g r o o v e   27  and  s n a p   r i n g   29  c o u l d   be  u t i l i z e d  

to   h o l d   t h e   a s s e m b l y   of  t h e   e l e m e n t s   23 ,   19  and  13  t o g e t h e r .  

For   e x a m p l e ,   t h e   end  of  t he   e l o n g a t e d   member   25  c o u l d   b e  

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

to  h o l d   t h e   a s s e m b l y   t o g e t h e r .  

For   d u r a b i l i t y ,   t he   hammer  body   13  and  t h e   h a m m e r  

t i p   23  may  e a c h   be  made  of  s t e e l .   The  hammer  t i p   23  a l s o  

has   a  s u b s t a n t i a l l y   f l a t   f a c e   31  f o r   p r o v i d i n g   p r i n t i n g  

i m p a c t .  

When  u sed   in  i m p a c t   p r i n t i n g   and  p a r t i c u l a r l y   i n  

MICR  i m p a c t   p r i n t i n g ,   t he   hammer  a s s e m b l y   1 1  i s   i n i t i a l l y  

m o u n t e d   and  a l i g n e d   in  an  i m p a c t   p r i n t e r   ( n o t   s h o w n ) .   I n  

an  i m p a c t   p r i n t i n g   o p e r a t i o n ,   t h e   head   15  i s   s e l e c t i v e l y  



moved  to  c a u s e   t h e   f a c e   31  of  t h e   t i p   23  to  i m p a c t   an  i n k  

r i b b o n   ( n o t   shown)   a g a i n s t   a  p r i n t   p a p e r   ( n o t   s h o w n )  

s u p p o r t e d   by  a  t y p e   or   c h a r a c t e r   w h e e l   ( n o t   s h o w n ) .   E a c h  

t i m e   t h a t   t h e   f a c e   31  of  t h e   hammer  t i p   23  s t r i k e s   a  

c h a r a c t e r   ( n o t   shown)   on  t he   c h a r a c t e r   w h e e l ,   t h e   t i p   23  

moves   t o w a r d s   t h e   b o t t o m   p o r t i o n   of  t h e   body   13,  c a u s i n g  

t h e   c o m p r e s s i b l e   member   19  to  c o m p r e s s .   T h i s   c o m p r e s s i o n  

of   member   19  p r o v i d e s   an  o p t i m u m   f o r c e   and  c o n t a c t   t i m e  

c o m b i n a t i o n   f o r   t h e   b e s t   ink   t r a n s f e r   f r o m   t h e   i nk   r i b b o n  

to   t h e   p r i n t   p a p e r .   R e a c t i o n   f o r c e   f o l l o w i n g   t h e   c o n t a c t  

of  t h e   f a c e   31  w i t h   t h e   c h a r a c t e r   w h e e l   f o r c e s   t h e   h a m m e r  

t i p   23  away  f r o m   t h e   c h a r a c t e r   w h e e l .  

A f t e r   t h e   f a c e   31  of  t h e   hammer   t i p   23  h a s  

i m p a c t   p r i n t e d ,   f o r   e x a m p l e ,   5 0 , 0 0 0 , 0 0 0   c h a r a c t e r s   on  a  

few  m i l l i o n   d o c u m e n t s ,   t h e   f a c e   31  of   t h e   hammer  t i p   23  

b e c o m e s   s c o r e d .   T h i s   s c o r i n g   of  t h e   f a c e   31  c a u s e s   t h e  

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

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

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

no  l o n g e r   m e e t   t h e   s t r i n g e n t   MICR  p r i n t   q u a l i t y   r e q u i r e -  

m e n t s   s p e c i f i e d   by  t h e   b a n k i n g   i n d u s t r y .  

N o r m a l l y ,   in   p r i o r   a r t   i m p a c t   p r i n t e r s   t h e  

e n t i r e   hammer  a s s e m b l y   w o u l d   be  r e p l a c e d   when  t h e   p r i n t  

q u a l i t y   d e t e r i o r a t e s .   H o w e v e r ,   by  v i r t u e   of  t h e   i n v e n t i o n  

b e i n g   d i s c l o s e d ,   i t   i s   no  l o n g e r   n e c e s s a r y   to   r e p l a c e   t h e  

w h o l e   hammer  a s s e m b l y .  

W h e n e v e r   t h e   p r i n t   q u a l i t y   o f   t h e   hammer  11 

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

29  i s   r e m o v e d   to   r e m o v e   t h e   hammer  t i p   23  and  t h e   c o m p r e s -  
s i b l e   member   19  f r o m   t h e   hammer  body   13.   The  hammer  t i p  
23  can   t h e n   be  r e p l a c e d   w i t h   a  new  hammer   t i p .   I f   n e c e s -  

s a r y ,   t h e   c o m p r e s s i b l e   memeber   19  c an   a l s o   be  r e p l a c e d .  

The  hammer  11  i s   t h e n   r e a s s e m b l e d   by  i n s e r t i n g   t h e  

e l o n g a t e d   member  25  of  t h e   hammer  t i p   23  t h r o u g h   t h e   h o l e  

21  in  t h e   c o m p r e s s i b l e   member   19  a n d  t h r o u g h   t h e   c a v i t y   17  

in  t h e   h e a d   15  b e f o r e   r e p l a c i n g   t h e   r e t e n t i o n   r i n g   29  i n  

t h e   g r o o v e   27  of  t h e   member   2 5 .  

Wi th   t h e   a b o v e - d e s c r i b e d ,   e a s i l y   r e p l a c e a b l e  

hammer   t i p   23,  as  w e l l   as  t h e   r e p l a c e a b l e   c o m p r e s s i b l e  



member   19,  t he   l i f e   of  t h e   i m p a c t   hammer  11  of  t h e   f i r s t  

e m b o d i m e n t   of  F i g s .   1,  2  and  3  can  be  many  y e a r s ,   c o m p a r e d  

to  t h e   u s e f u l   l i f e   of  f rom  f o u r   m o n t h s   up  to  a t   m o s t   t w o  

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

A f t e r   many  m i l l i o n s   of  i m p a c t   p r i n t i n g s   by  t h e  

i m p a c t   p r i n t   hammer  11,  t h e   back   and  f o r t h   m o v e m e n t s   o f  

t h e   e l o n g a t e d   member  25  in  t h e   c a v i t y   17  c a u s e s   t h e  

e x t e r n a l   s u r f a c e   of  t h e   e l o n g a t e d   member  25  to   wea r   a n d  

t h e   c a v i t y   17  to   e n l a r g e   in  s i z e .   S i n c e   t h e   hammer  t i p   23  

is   p e r i o d i c a l l y   r e p l a c e d ,   t h e   wear   of  t h e   e l o n g a t e d   m e m b e r  

25  i s   no  r e a l   p r o b l e m .   H o w e v e r ,   t h e   c o n t i n u o u s   e n l a r g e m e n t  

of  t h e   c a v i t y   17  can  c a u s e   a  m i s a l i g n m e n t   b e t w e e n   t h e  

e l o n g a t e d   member  25  and  t h e   c a v i t y   17  w h i c h ,   in  t i m e ,  

c o u l d   a f f e c t   p r i n t   q u a l i t y .   I t   is   to  c o r r e c t   t h i s   l o n g -  

t e r m   p r o b l e m ,   and  s t i l l   f u r t h e r   i m p r o v e   t h e   i m p r o v e d  

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

F i g s .   1 - 3 ,   t h a t   t h e   s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s  

d i r e c t e d .  

The  s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s  

i l l u s t r a t e d   in  F i g .   4.  T h i s   s e c o n d   e m b o d i m e n t   shows  a  

p r i n t   hammer  111  s i m i l a r   in  s t r u c t u r e ,   s t r u c t u r a l   f u n c t i o n s  

and  o p e r a t i o n   to  t he   p r i n t   hammer  11  of  F i g s .   1 - 3 ,   b u t  

p r o v i d i n g   a  more  f r i c t i o n - f r e e   m o v e m e n t   of  t he   e l o n g a t e d  

member  25  of  t he   t i p   23  t h r o u g h   a  c a v i t y   171  d u r i n g   e a c h  

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

T h i s   more  f r i c t i o n - f r e e   m o v e m e n t   of  t h e   member   25 

r e s u l t s   f rom  t he   a d d i t i o n a l   u s e   of  an  a n n u l a r   g u i d e   e l e m e n t  

33  in  t h e   p r i n t   hammer  1 1 , .   The  g u i d e   e l e m e n t   33  i s   s e a t e d  

on  an  u p p e r   end  s u r f a c e   35  of  an  a n n u l a r   s h o u l d e r   37  w h i c h  

s h o u l d e r   37  p r o j e c t s   f rom  t h e   end  p o r t i o n   or  h e a d   151  o f  

hammer  body  131  i n t o   t h e   c a v i t y   171.   An  a n n u l a r l y - s h a p e d  

r e s i l i e n t   c o m p r e s s i b l e   member  191  is   d i s p o s e d   w i t h i n   t h e  

s p a c e   b o u n d e d   by  t h e   b o t t o m   p o r t i o n   of  t h e   body  131,   a  

l o w e r   end  s u r f a c e   39  of  t h e   s h o u l d e r   37  and  t h e   t i p   2 3 .  

The  e l o n g a t e d   member  25  of  t h e   t i p   23  p a s s e s   t h r o u g h   a  h o l e  

211  in  t h e   c o m p r e s s i b l e   member   191,   t h r o u g h   t h e   c a v i t y   171 
and  t h r o u g h   a  h o l e   41  in  t h e   g u i d e   e l e m e n t   33.  As  

d i s c u s s e d   b e f o r e ,   means   s u c h   as  a  g r o o v e   27  ( F i g .   3)  in  t h e  



member  25  and  a  s n a p   r i n g   29  ( F i g .   3)  a r e   u t i l i z e d   to   h o l d  

t o g e t h e r   t h e   a s s e m b l y ,   w h i c h   in  F i g .   4  i s   c o m p r i s e d   o f  

t h e   t i p   23  ( i n c l u d i n g   t h e   member  2 5 ) ,   t h e   c o m p r e s s i b l e  

member  191 ,   t h e   g u i d e   e l e m e n t   33  and  t h e   end  p o r t i o n   1 5 1 .  

The  g u i d e   e l e m e n t   33  can   be  made  of  an  e l a s t o m e r  

m a t e r i a l   or  any  o t h e r   s u i t a b l e   b e a r i n g   m a t e r i a l   w h i c h  

d o e s   n o t   r e a d i l y   wea r   o u t .  

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

t h e   g u i d e   e l e m e n t   33  and  t h e   c o m p r e s s i b l e   member  191  b e a r  

t h e   b r u n t   of   t h e   back   and  f o r t h   p r i n t i n g   m o v e m e n t s   of  t h e  

e l o n g a t e d   member   25  in  t h e  c a v i t y   171 .   H o w e v e r ,   t h e  

i n t e r n a l   s u r f a c e s   of  t h e   e l e m e n t   33  and  t h e   member  1 9 1 ,  
t h r o u g h   w h i c h   t h e   e l o n g a t e d   member   25  m o v e s ,   p r o v i d e   l e s s  

f r i c t i o n   to   t h e   m o v e m e n t   of  t h e   member   25  t h e r e t h r o u g h  

t h a n   t h e   i n t e r n a l   s u r f a c e   of  t h e   s h o u l d e r   3 7 .  

W h e n e v e r   t h e   s n a p   r i n g   29  is   r e m o v e d   t o  

d i s a s s e m b l e   t h e   i m p a c t   hammer  1 1   in   o r d e r   to   r e p l a c e   t h e  

hammer  t i p   23,   e i t h e r   or  b o t h   of  t h e   c o m p r e s s i b l e   m e m b e r  

191  and  t h e   g u i d e   e l e m e n t   33  can  a l s o   be  r e p l a c e d .   T h u s  

t h e   i n t e r n a l   w e a r   of  t he   c a v i t y   171  i s   m i n i m i z e d   by  t h e  

s e c o n d   e m b o d i m e n t   of  F i g .   4  to   f u r t h e r   e x t e n d   t h e   u s e f u l  

l i f e   of  t h e   i m p a c t   hammer  1 1  .  



1.  A  p r i n t   hammer  in  an  i m p a c t   p r i n t e r ,   s a i d  

p r i n t   hammer  i n c l u d i n g   a  hammer  body  (13)  h a v i n g   an  e n d  

p o r t i o n   ( 1 5 ) ,   a  hammer  t i p   (23)  h a v i n g   a  f i r s t   f a c e   ( 3 1 )  

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

d i s p o s e d   b e t w e e n   s a i d   end  p o r t i o n   of  s a i d   hammer  body  a n d  

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

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

f rom  s a i d   hammer  body  to  s a i d   t i p   d u r i n g   e a c h   i m p a c t  

p r i n t i n g ,   c h a r a c t e r i z e d   in  t h a t   s a i d   t i p   is   d e t a c h a b l y  

s e c u r e d   to  s a i d   hammer  body  and  s a i d   c o m p r e s s i b l e   means   i s  

in  t he   fo rm  of  a  s e p a r a b l e   c o m p r e s s i b l e   member  ( 1 9 )  

d e t a c h a b l y   s e c u r e d   to  s a i d   hammer  b o d y ,   and  f u r t h e r  

c h a r a c t e r i z e d   by  r e t a i n i n g   means   (29)  f o r   c o u p l i n g   s a i d  

t i p   (23)  a n d  s a i d   c o m p r e s s i b l e   member   (19)  to   s a i d   e n d  

p o r t i o n   (15)  f o r   i m p a c t   p r i n t i n g   and  f o r   e n a b l i n g   s a i d   t i p  

and  s a i d   c o m p r e s s i b l e   member  to   be  s e p a r a t e d   f rom  s a i d   e n d  

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

2.  A  p r i n t   hammer  a c c o r d i n g   to  c l a i m   1,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   end  p o r t i o n   (15)  has   a  c a v i t y   ( 1 7 )  

t h e r e i n ,   s a i d   c o m p r e s s i b l e   member  (19)  has   an  o p e n i n g   ( 2 1 )  

t h e r e t h r o u g h ,   and  s a i d   t i p   (23)  has   an  e l o n g a t e d   m e m b e r  

(25)  e x t e n d i n g   away  f rom  s a i d   f i r s t   f a c e   (31)  and  p a s s i n g  

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

means   (29)  b e i n g   a d a p t e d   to  r e t a i n   s a i d   e l o n g a t e d   m e m b e r  

(25)  in  s a i d   c a v i t y   and  b e i n g   r e m o v a b l e   f r o m   s a i d   e l o n g a t e d  

member  so  as  to   e n a b l e   s a i d   t i p   and  s a i d   c o m p r e s s i b l e  

member  to  be  s e p a r a t e d   f rom  s a i d   end  p o r t i o n   ( 1 5 ) .  

3.  A  p r i n t   hammer  a c c o r d i n g   to   c l a i m   2,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   c a v i t y   (17)  e x t e n d s   t h r o u g h   s a i d   e n d  

p o r t i o n   ( 1 5 ) ,   and  s a i d   e l o n g a t e d   member   (25)  p a s s e s   t h r o u g h  

s a i d   c a v i t y ,   s a i d   r e t a i n i n g   means   ( 2 9 )   b e i n g   a d a p t e d   t o  

e n g a g e   w i t h   s a i d   end  p o r t i o n   (15)  and  w i t h   t h a t   end  of  s a i d  

e l o n g a t e d   member  (25)  r e m o t e   f rom  s a i d   f i r s t   f a c e   ( 3 1 ) .  

4.  A  p r i n t   hammer  a c c o r d i n g   to  c l a i m   3,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   c o m p r e s s i b l e   member  (19)  is   c o m p r e s s e d  



b e t w e e n   s a i d   end  p o r t i o n   (15)  and  a  s e c o n d   f a c e   of  s a i d  

t i p   (23)  o p p o s i t e   s a i d   f i r s t   f a c e   ( 3 1 ) .  

5.  A  p r i n t   hammer   a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   2  t o   4,  c h a r a c t e r i z e d   in  t h a t   s a i d   c o m p r e s s i b l e  

member   (19)  p r o v i d e s   a  b e a r i n g   s u r f a c e   f o r   s a i d   e l o n g a t e d  

member   (25)  d u r i n g   m o v e m e n t   of  s a i d   t i p   (23)  r e l a t i v e   t o  

s a i d   hammer   body   ( 1 3 ) .  

6.  A  p r i n t   hammer   a c c o r d i n g   to  c l a i m   5,  c h a r a c -  

t e r i z e d   in   t h a t   s a i d   c o m p r e s s i b l e   member  p r o v i d e s   l e s s  

f r i c t i o n   to   m o v e m e n t   of  s a i d   e l o n g a t e d   member   (25)  t h e r e -  

t h r o u g h   t h a n   d o e s   t h e   s u r f a c e   of   s a i d   c a v i t y   ( 1 7 ) .  

7.  A  p r i n t   hammer   a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   2  to   6,  c h a r a c t e r i z e d   by  a  g u i d e   member   (33)  w h i c h  

is   p o s i t i o n e d   in  s a i d   c a v i t y   (17)  and  w h i c h   s u r r o u n d s   a n d  

p r o v i d e s   a  b e a r i n g   s u r f a c e   f o r   s a i d   e l o n g a t e d   member   ( 2 5 ) ,  

s a i d   r e t a i n i n g   means   (29)  b e i n g   a d a p t e d   to   r e t a i n   s a i d  

g u i d e   member   in   s a i d   c a v i t y ,   and  s a i d   g u i d e   member   b e i n g  

r e m o v a b l e   f o r m   s a i d   c a v i t y   when  s a i d   r e t a i n i n g   means   ( 2 7 )  

is   r e m o v e d   f r o m   s a i d   e l o n g a t e d   member   ( 2 5 ) .  

8.  A  p r i n t   hammer   a c c o r d i n g   to  c l a i m   3,  c h a r a c -  

t e r i z e d   in   t h a t   s a i d   end  p o r t i o n   (15)  c o n t a i n s   a  s h o u l d e r  

(37)  w i t h i n   s a i d   c a v i t y   ( 1 7 ) ,   s a i d   s h o u l d e r   h a v i n g   f i r s t  

(35)  and   s e c o n d   (39)  end  s u r f a c e s ,   a  g u i d e   member   ( 3 3 )  

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

e l o n g a t e d   member   (25)  b e i n g   p o s i t i o n e d   b e t w e e n   s a i d   f i r s t  

end  s u r f a c e   (35)  and  s a i d   r e t a i n i n g   means   ( 2 9 ) ,   and  s a i d  

c o m p r e s s i b l e   member   (19)  b e i n g   p o s i t i o n e d   b e t w e e n   s a i d  

s e c o n d   end   s u r f a c e   (39)  and  a  s e c o n d   f a c e   of  s a i d   t i p   ( 2 3 )  

o p p o s i t e   s a i d   f i r s t   f a c e   ( 3 1 ) .  

9.  A  p r i n t   hammer  a c c o r d i n g   to  e i t h e r   c l a i m   7  o r  

c l a i m   8,  c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   member   (33)  i s   o f  

an  e l a s t o m e r   m a t e r i a l .  

10.   A  p r i n t   hammer  a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   7  to   9,  c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   member   ( 3 3 )  



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

member  (25)  t h e r e t h r o u g h   t h a n   d o e s   t h e   s u r f a c e   of  s a i d  

c a v i t y   ( 1 7 ) .  




	bibliography
	description
	claims
	drawings

