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(S)  Print  hammer  construction. 

A  print  hammer  construction  (10)  comprising  a base  por- 
tion  (12),  a  print  hammer  arm  (14)  carrying  an  armature  (30) 
adjacent  one  end  thereof,  and  a  hinge  portion  (16) joining  the 
arm  (14) with the  base  portion  (12)  so  as to  enable the  arm  (14) 
to  pivot with  respect to the  base  portion  (12). The  base  portion 
(12),  arm  and  hinge  portion  (16)  are  integrally  formed  of  the 
same  material,  such  as  moulded  plastics  material,  to  form  a 
one-piece  unit.  The  base  portion  has  a  solenoid  (50,  56,  58) 
secured  thereto  to  cooperate  with  the  armature  (30)  to  move 
the  other  end  (18)  of  the  arm  into  printing  relationship  with  a 
record  medium  (25)  when  the  solenoid  is  energized  and  a 
spring  (40)  returns  the  said  other  end  against  a  stop  (42)  when 
the  solenoid  is  deenergized. 



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

This   i nven t ion   r e l a t e s   to  a  p r in t   h a m m e r   c o n s t r u c t i o n   w h i c h  

may,   for  e x a m p l e ,   be  used   in  p r i n t i n g   ba r   codes   or  a l p h a - n u m e r i c  

c h a r a c t e r s .   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   with  a  h i g h -  

speed   p r in t   h a m m e r   c o n s t r u c t i o n   of  the  kind  inc lud ing   a  p r i n t  

h a m m e r   a r m   which  is  p i v o t a l l y   m o u n t e d   on  a  base   p o r t i o n   a n d  

which  c a r r i e s   an  a r m a t u r e   a d j a c e n t   one  end  t h e r e o f ,   which  a r m a -  

tu re   c o o p e r a t e s   with  a  s o l e n o i d   to  move   the  o ther   end  of  the  a r m  

into  p r i n t i n g   r e l a t i o n s h i p   with  a  r e c o r d   m e d i u m   when  the  s o l e n o i d  

is  e n e r g i z e d .  

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

In  p r i o r   art   h i g h - s p e e d   pr in t   h a m m e r   c o n s t r u c t i o n s   of  t h e  

kind  s p e c i f i e d   the  p r in t   h a m m e r   a rm  is  p i v o t a l l y   m o u n t e d   on  a  

shaft .   P r o b l e m s   have  been  e x p e r i e n c e d   with  such  c o n s t r u c t i o n s  

in  that  t h e r e   is  a  t e n d e n c y   for  the  p r in t   h a m m e r   a rm  a s s e m b l y  

to  b r e a k   down  at  the  pivot  a r e a   due  to  e x c e s s i v e   wea r   o c c u r r i n g  

at  this  a r e a   du r ing   h i g h - s p e e d   o p e r a t i o n .   U.S.   Pa t en t   No. 3  2 0 0  7 3 9  

d i s c l o s e s   a  p r in t   h a m m e r   m o d u l e   a r r a n g e m e n t   which  goes  some   w a y  

to  o v e r c o m i n g   this  p r o b l e m ,   the  a r r a n g e m e n t   invo lv ing   the  use  o f  

p r in t   h a m m e r   a r m   b e a r i n g s   of  i n c r e a s e d   l ength   with  a d j a c e n t   a r m s  

be ing   m o u n t e d   on  s e p a r a t e   shaf t s .   H o w e v e r ,   with  this   a r r a n g e m e n t  

w e a r   on  the  b e a r i n g s   will  s t i l l   o ccu r   to  some   extent ,   and  the  u s e  

of  s e p a r a t e   shaf t s   i n c r e a s e s   the  c o m p l e x i t y   and  cost  of  the  m o d u l e .  

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

It  is  an  objec t   of  the  p r e s e n t   i nven t ion   to  p r o v i d e   a  p r i n t  

h a m m e r   c o n s t r u c t i o n   which   is  of  low  cost   and  which  s u b s t a n t i a l l y  

o v e r c o m e s   the  a b o v e - m e n t i o n e d   p r o b l e m   e x p e r i e n c e d   with  p r i o r  

ar t   h i g h - s p e e d   p r in t   h a m m e r   c o n s t r u c t i o n s   of  the  kind  s p e c i f i e d .  

A c c o r d i n g   to  the  inven t ion ,   t h e r e   is  p r o v i d e d   a  pr in t   h a m m e r  



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

m o u n t e d   on  said  base   p o r t i o n   and  c a r r y i n g   an  a r m a t u r e   a d j a c e n t  

one  end  t h e r e o f ;   and  a  s o l e n o i d   m o u n t e d   on  said  ba se   p o r t i o n   a n d  

c o o p e r a t i n g   with  said  a r m a t u r e   to  move   the  o the r   end  of  sa id   a r m  

into  p r i n t i n g   r e l a t i o n s h i p   with  a  r e c o r d   m e d i u m   when  said  s o l e n o i d  

is  e n e r g i z e d ,   c h a r a c t e r i z e d   in  that  said  a r m   is  jo ined   to  said  b a s e  

p o r t i o n   by  m e a n s   of  a  hing;  p o r t i o n   a l l owing   said  a r m   to  p ivot   w i t h  

r e s p e c t   to  said  ba se   p o r t i o n ,   and  in  that  said  base   p o r t i o n ,   a r m  

and  hinge  p o r t i o n   a r e   i n t e g r a l l y   f o r m e d   to  p r o v i d e   a  o n e - p i e c e  

unit  of  the  s a m e   m a t e r i a l .  

The  i n v e n t i o n   is  b a s e d   on  the  d i s c o v e r y   by  the  A p p l i c a n t s  

that   in  a  p r i n t   h a m m e r   c o n s t r u c t i o n   of  the  kind  s p e c i f i e d   a  o n e -  

p i ece   fo rm  of  c o n s t r u c t i o n   of  the  base   p o r t i o n ,   the  a r m   and  a  

hinge  p o r t i o n   p r o v i d e s   a  f r i c t i o n l e s s   pivot   which   p e r f o r m s   s a t i s -  

f a c t o r i l y   at  high  speed   ove r   a  long  o p e r a t i n g   life  wi thout   f a i l u r e .  

Also,   a  p r in t   h a m m e r   c o n s t r u c t i o n   in  a c c o r d a n c e   with  the  i n v e n t i o n  

has  the  a d d i t i o n a l   a d v a n t a g e s   that  it  is  low  in  cost   and  easy   t o  

m a n u f a c t u r e ,   has   a  r e d u c e d   a s s e m b l y   t ime ,   and  o p e r a t e s   with  a  

low  level   of  n o i s e .  

Br i e f   D e s c r i p t i o n   of  the  D r a w i n g s  

One  e m b o d i m e n t   of  the  i n v e n t i o n   will   now  be  d e s c r i b e d ,  b y  

way  of  e x a m p l e ,   with  r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h :  

Fig.   1  is  a  g e n e r a l   p e r s p e c t i v e   view  of  a  p r i n t   h a m m e r  

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

Fig.   2  is  a  plan  view  of  a  ba se   p o r t i o n ,   a r m ,   and  h i n g e  

p o r t i o n   of  the  p r i n t   h a m m e r   c o n s t r u c t i o n ,   which   hinge  p o r t i o n   i s  

i n t e g r a l l y   f o r m e d   with  the  a r m   and  base   p o r t i o n   to  f o rm  a  o n e -  

p iece   c o n s t r u c t i o n ;  

Fig.  3  is  a  c r o s s - s e c t i o n a l   view  of  one  end  of  the  a r m  

taken   a long  the  l ine  3- 3  of  Fig .   2; 

Fig.   4  i s   an  end  view  of  the  p r i n t   h a m m e r   c o n s t r u c t i o n ,  



look ing   f rom  the  d i r e c t i o n   of  a r r o w   A  in  Fig.   2; 

Fig .   5  is  an  end  view  of  the  p r in t   h a m m e r   c o n s t r u c t i o n ,  

looking   f rom  the  d i r e c t i o n   of  a r r o w   B  in  Fig.   2;  a n d  

Fig.   6  is  an  e n l a r g e d   view  of  the  i n t e g r a l l y   f o r m e d   h i n g e  

p o r t i o n   shown  in  the  da shed   c i r c l e   in  Fig.   2. 

Best   Mode  of  C a r r y i n g   out  the  I n v e n t i o n  

Fig.   1  is  a  g e n e r a l   p e r s p e c t i v e   view  of  a  pr in t   h a m m e r  

c o n s t r u c t i o n   a c c o r d i n g   to  the  i nven t ion   and  being  d e s i g n a t e d   g e n -  

e r a l l y   as  10.  The  c o n s t r u c t i o n   10  i n c l u d e s   a  base   po r t i on   12,  a  

p r in t   h a m m e r   a rm   14,  and  a  hinge  p o r t i o n   16  which  a re   i n t e g r a l l y  

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

or  c o n s t r u c t i o n   f rom  a  m a t e r i a l   such  as,  for  e x a m p l e ,   p o l y p r o -  

py l ene   p l a s t i c .  

The  a r m   14  (Fig.  1)  has  a  f i r s t   end  18  to  which  a  p r i n t i n g  

h a m m e r   or  e l e m e n t   20  (shown  in  d a s h e d   out l ine)   is  s e c u r e d   b y  

f a s t e n e r s   22.  The  p r i n t i n g   e l e m e n t   20  m a y   be  shaped   as  a  r e c t a n g l e  

to  p r in t   a  bar  when  any  of  the  c o n v e n t i o n a l   bar   codes   is  p r i n t e d .  

F o r   e x a m p l e ,   the  p r i n t i n g   e l e m e n t   20  coac t s   with  a  s t a t i o n a r y  

p r i n t i n g   anvil   or  bar  23  of  the  d e s i r e d   shape   and  d i m e n s i o n s   t o  

p r in t   a  bar   on  a  r e c o r d   m e d i u m   25  when  a  r ibbon  27  is  p o s i t i o n e d  

b e t w e e n   the  r e c o r d   m e d i u m   25  and  the  p r i n t i n g   bar  23,  and  t h e  

p r i n t i n g   e l e m e n t   20  i m p a c t s   a g a i n s t   the  p r i n t i n g   bar   23.  When  t h e  

p r i n t i n g   of  a l p h a - n u m e r i c   c h a r a c t e r s   is  d e s i r e d ,   the  p r i n t i n g   b a r  

23  may   be  r e p l a c e d   with  any  c o n v e n t i o n a l   c h a r a c t e r   c a r r i e r   s u c h  

as  a  r o t a t i n g   c h a r a c t e r   d r u m   (not  shown)  hav ing   the  a l p h a - n u m e r i c  

c h a r a c t e r s   t h e r e o n .   The  p r i n t i n g   bar   23  may   also  be  of  the  " p o r o u s  

ink"  v a r i e t y   e l i m i n a t i n g   the  need  for  r ibbon   27  when  e s p e c i a l l y   l o w -  

l eve l   i m p a c t   p r i n t i n g   is  d e s i r e d .   The  a rm   14  has  a  r e d u c e d   a r e a  

f o r m i n g   a  rib  24  to  p r o v i d e   r i g id i ty   while  r e d u c i n g   the  m a s s   of  t h e  

a r m   to  t h e r e b y   p r o v i d e   a  fast  h a m m e r   cycle   t ime .   The  rib  i s  

l o c a t e d   be tween   the  f i r s t   end  18  and  the  hinge  po r t i on   16. 

The  a r m   14  has  a  second   end  26  which  has  an  opening   28 



(Fig.  2)  t h e r e i n   to  r e c e i v e   the  a r m a t u r e   30  (Fig.  1).  The  a r m a -  

t u r e   30  is  m a d e   of. 2%  s i l i con   i ron   and  is  p r e s s   f i t ted  and  c e m e n t e d  

in  the  open ing   28  to  be  r e t a i n e d   t h e r e i n .   A l t e r n a t i v e l y ,   the  a r m a -  

tu re   30  m a y   be  p laced-   in  the  mou ld   in  w h i c h   the  c o n s t r u c t i o n   10 

is  m o u l d e d   and  the  a r m   14  m a y   be  m o u l d e d   t h e r e a r o u n d   d u r i n g  

the  m o u l d i n g   p r o c e s s   to  fix  the  a r m a t u r e   30  t h e r e i n .   The  a r m a t u r e  

30  has  a  long  axis   which   is  p e r p e n d i c u l a r   to  the  p l anes   f o r m e d   b y  

the  m a i n   f aces   of  the  o n e - p i e c e   unit.   The  a r m   14  a lso   has  a  

p r o j e c t i o n   32  (Fig.  2)  with  a  hole  34  t h e r e i n ,   which  p r o j e c t i o n   32 

is  o p p o s i t e   a  s i m i l a r   p r o j e c t i o n   36  on  the  ba se   p o r t i o n   12  a n d  

hav ing   a  hole  38  t h e r e i n   to  enab le   a  t e n s i o n   s p r i n g   40  (Figs .   1 

and  2)  to  be  m o u n t e d   in  the  ho l e s   34,  38  to  r e t u r n   the  a r m   14  

a g a i n s t   a  stop  42.  The  stop  42  is  m a d e   of  a  r ig id   m a t e r i a l   s u c h  

as  m e t a l   to  m i n i m i z e   the  r e b o u n d i n g   of  the  a r m   14  when  it  i s  

r e t u r n e d   a g a i n s t   the  stop  42  by  the  s p r i n g   40.  The  stop  42  i s  

s e c u r e d   to  a  f r a m e   m e m b e r   (not  shown)  in  which   the  c o n s t r u c t i o n  

10  is  used ;   the  base   p o r t i o n   12  has  m o u n t i n g   ho les   44  t h e r e i n   t o  

enab l e   the  c o n s t r u c t i o n   10  to  be  s e c u r e d   to  the  m e n t i o n e d   f r a m e  

m e m b e r   when  in  the  a s s e m b l e d   s ta te   shown  in  Fig.   1. 

The  ba se   p o r t i o n   12  (Fig.  2)  has  a  m o u n t i n g   hole  46  t h e r e i n  

to  r e c e i v e   a  f a s t e n e r   48  wh ich   s e c u r e s   a  " U " - s h a p e d   s o l e n o i d   c o r e  

50  to  one  side  of  the  base   p o r t i o n   12  as  shown  in  F igs .   1  and  2. 

The  core   50  has  f i r s t   and  s econd   legs   52  ans  54  with  e n e r g i z i n g  

coi l s   56  and  58  be ing   wound   on  the  legs   52  and  54,  r e s p e c t i v e l y .  

When  the  l eads   60  of  the  coi ls   56  and  58  a r e   e n e r g i z e d ,   t h e  

a r m a t u r e   30  is  a t t r a c t e d   to  the  pole  f aces   (like  62)  of  the  l e g s  

52  and  54  c a u s i n g   the  a r m   14  to  pivot  on  the   hinge  p o r t i o n   16,  

t h e r e b y   b r i n g i n g   the  p r i n t i n g   e l e m e n t   20  into  p r i n t i n g   r e l a t i o n s h i p  

with  a  r e c o r d   m e d i u m   25  as  p r e v i o u s l y   d e s c r i b e d .   In  the  e m b o d i -  

m e n t   shown,  the  r e c o r d   m e d i u m   25  is  m o v e d   in  the  d i r e c t i o n   o f  

a r r o w   66  (Fig.  1)  in  p r i n t i n g   r e l a t i o n s h i p   wi th .  the   p r i n t i n g   e l e m e n t  

20  and  the  p r i n t i n g   bar   23  a l though   o the r   r e l a t i v e   m o v e m e n t s  

t h e r e b e t w e e n   can  be  e f f e c t e d   for   a  p a r t i c u l a r   a p p l i c a t i o n .  

F i g s .   3,  4,  and  5  show  v a r i o u s   v i ews   of  the  c o n s t r u c t i o n   10. 



The  base   p o r t i o n   12,  a rm   14  and  hinge  po r t i on   fo rm  a  flat  o n e -  

p iece   unit  whose   ma in   f a ce s   s u b s t a n t i a l l y   lie  in  p a r a l l e l   p l a n e s  

and  which  is  r e l a t i v e l y   e a sy   to  mould .   The  hinge  p o r t i o n   16 

ex tends   over   the  t h i c k n e s s   of  the  base   po r t ion   12  and  has  t h e  

p ro f i l e   shown  in  Fig.   6.  The  hinge  po r t ion   16  is  shown  in  e x a g -  

g e r a t e d   s ize  in  Fig.   6,  and  when  the  c o n s t r u c t i o n   10  is  j u s t  

m o u l d e d ,   the  hinge  p o r t i o n   16  as  m e a s u r e d   by  the  d i m e n s i o n   l i n e  

64  has  a  width   of  a b o u t   25  to  5 0 8   mm.   While   the  c o n s t r u c t i o n  

10  is  s t i l l   hot  a f t e r   m o u l d i n g ,   the  hinge  po r t ion   16  is  f lexed  b y  

p ivo t ing   the  a r m   14  to  its  l i m i t s   in  both  d i r e c t i o n s .   Th is   f l e x i n g  

of  the  hinge  p o r t i o n   16,  whi le   it  is  st i l l   hot,  s t r e s s e s   the  o u t e r  

f i b r e s   t h e r e o f   and  c a u s e s   the  hinge  po r t i on   16  to  be  s l i g h t l y  

" n a r r o w e d   down"  as  shown  by  the  d i m e n s i o n   line  67,  to  a  w i d t h  

of  a b o u t   375  mm,   p r o d u c i n g   a  hinge  po r t i on   16  hav ing   a  l o n g  

life;  b e c a u s e   this   f lexing  t e c h n i q u e   is  c o n v e n t i o n a l ,   it  need  n o t  

be  d e s c r i b e d   in  any  f u r t h e r   deta i l .   The  hinge  p o r t i o n   16  is  l o c a t e d  

at  a  point  a p p r o x i m a t e l y   one  t h i rd   of  the  length   of  the  a rm  14  f r o m  

the  s econd   end  t h e r e o f .  

In  the  e m b o d i m e n t   of  the  c o n s t r u c t i o n   10  s e l e c t e d   to  p o r t r a y  

this  i nven t ion ,   the  height   of  the  p r i n t i n g   bar  23  as  v i ewed   in  Fig.  1 

is  8  mm.  and  the  width  t h e r e o f   is  .25  mm.  wide.  S u c c e s s i v e   b a r s  

p r i n t e d   by  the  c o n s t r u c t i o n   10  a re   s p a c e d  .   88  mm.  a p a r t   and  i t  

can  pr in t   the  b a r s   at  a  speed   of  m o v e m e n t   of  the  r e c o r d   m e d i u m  

of  a p p r o x i m a t e l y   220  mm.   per   second.   The  a c t u a t i o n   t ime   of  t h e  

pr in t   h a m m e r   c o n s t r u c t i o n   10  is  about  4  m i l l i s e c o n d s   pe r   i m p a c t .  

The  p r i n t i n g   e l e m e n t   20  has  a  con tac t   a r ea   or  face  68  c o r r e s p o n d i n g  

in  shape  to  the  shape  of  the  p r i n t i n g   bar  23;  h o w e v e r ,   the  face  68 

is  s l i gh t ly   l a r g e r   than  the  d i m e n s i o n s   of  the  p r i n t i n g   bar   23.  



1.  A  p r in t   h a m m e r   c o n s t r u c t i o n   (10)  i nc lud ing   a  base   p o r t i o n  

(12);  a  pr in t   h a m m e r   a r m   (14)  p i v o t a l l y   m o u n t e d   on  said  b a s e  

p o r t i o n   (12)  and  c a r r y i n g   an  a r m a t u r e   (30)  a d j a c e n t   one  end  (26) 

t h e r e o f ;   and  a  so l eno id   (50,  56,  58)  m o u n t e d   on  said  base   p o r t i o n  

(12)  and  c o o p e r a t i n g   with  said  a r m a t u r e   (30)  to  move  the  o the r   e n d  

(18)  of  said  a r m   (14)  into  p r i n t i n g   r e l a t i o n s h i p   with  a  r e c o r d   m e d u m  

(25)  when  said  so l eno id   (50,  56,  58)  is  e n e r g i z e d ,   c h a r a c t e r i z e d   i n  

that   said  a r m   (14)  is  jo ined  to  s a i d  b a s e   p o r t i o n   (12)  by  m e a n s   o f  

a  hinge  p o r t i o n   (16)  a l l o w i n g   sa id   a r m   (14)  to  pivot  with  r e s p e c t   t o  

said  base   po r t i on ,   and  in  that   sa id   b a s e   p o r t i o n   (12),  a r m   (14)  a n d  

hinge  p o r t i o n   (16)  are   i n t e g r a l l y   f o r m e d   to  p r o v i d e   a  o n e - p i e c e   u n i t  

of  the  s ame   m a t e r i a l .  

2.  A  c o n s t r u c t i o n   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   i n  

that  said  base   p o r t i o n   (12),  a r m   (14)  and  h inge   p o r t i o n   (16)  a r e  

m a d e   of  p l a s t i c s   m a t e r i a l .  

3.  A  c o n s t r u c t i o n   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   i n  

that   said  p l a s t i c s   m a t e r i a l   is  p o l y p r o p y l e n e .  

4.  A  c o n s t r u c t i o n   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  3, 

c h a r a c t e r i z e d   in  that   said  o n e - p i e c e   un i t   is  flat,  the  m a i n   f a c e s  

of  said  unit  s u b s t a n t i a l l y   lying  in  p a r a l l e l   p l a n e s .  

5.  A  c o n s t r u c t i o n   a c c o r d i n g   to  c l a im   4,  c h a r a c t e r i z e d   i n  

that   said  one  end  (26)  of  said  a r m   (14)  has  an  opening   (28)  t h e r e i n ,  

and  in  that  said  a r m a t u r e   (30)  is  e l o n g a t e d   and  is  m o u n t e d   in  s a i d  

open ing   (28)  so  that  its  l o n g i t u d i n a l   axis   is  p e r p e n d i c u l a r   to  s a i d  

p l a n e s .  

6.  A  c o n s t r u c t i o n   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   i n  

that  said  s o l e n o i d   (50,  56,  58)  has  a  U - s h a p e d   m e m b e r   (50)  h a v i n g  



e n e r g i z i n g   coi ls   (56,  58)  t h e r e o n   and  being  p r o v i d e d   with  p o l e  

faces   (62)  a r r a n g e d   in  o p e r a t i v e   r e l a t i o n s h i p   with  said  a r m a t u r e   (30) .  

7.  A  c o n s t r u c t i o n   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d   by  a  

s p r i n g   (40)  s e c u r e d   to  said  a r m   (14)  and  said  base   p o r t i o n   (12,  36) 

to  r e t u r n   said  o t h e r   end  (18)  of  said  a r m   (14)  to  an  i n o p e r a t i v e  

p o s i t i o n   a g a i n s t   -a  stop  (42)  a f te r   said  so l eno id   (50,  56,  58)  i s  

d e - e n e r g i z e d .  

8.  A  c o n s t r u c t i o n   a c c o r d i n g   to  c l a im   1,  c h a r a c t e r i z e d   i n  

that  said  hinge  p o r t i o n   (16)  is  l oca t ed   a p p r o x i m a t e l y   one  t h i r d   o f  

the  l ength   of  said  a r m   (14)  f rom  said  one  end  (26)  t h e r e o f .  

9.  A  c o n s t r u c t i o n   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  

that  said  a r m   (14)  has  a  r e d u c e d   p o r t i o n   f o r m i n g   a  rib  (24)  l o c a t e d  

b e t w e e n   said  hinge  p o r t i o n   (16)  and  said  o ther   end  (18)  of  s a i d  

a r m   (14).  
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