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©  Ink  platen  for  use  in  dot  printers. 
©  The  ink  platen  (10)  for  use  in  a  dot  printer  is  impregnated 
with  ink  and  is  arranged  such  that  printing  needles  (12)  strike 
the  ink  platen  (10)  through  a  sheet  of  paper  (11)  placed  in 
front  of  the  ink  platen  (10),  whereby  ink  dots  are  imprinted  on 
the  paper  (11)  at  the  points  of  impact  of  the  printing  needles 
(12)  to  form  a  character  on  the  paper  (11)  in  a  dot-matrix 
format.  The  new  ink  platen  (10)  comprises  a  compressed 
body  of  a  flexible  reticulated  polyurethane  foam,  and  said 
compressed  body  has  a  surface  hardness  of  at  least  45 
degrees  and  an  internal  hardness  of  at  least  30  degrees  on 
the  hardness  scale  of  a  spring  type  hardness  tester  (type  A) 
when  the  hardness  is  measured  by  using  this  A  type  tester 
with  the  method  defined  in  Japanese  Industrial  Standard  K 

1  6301-1975,  the  surface  hardness  being  higher  than  the '  internal  hardness. 
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the  ink  platen  (10)  through  a  sheet  of  paper  (11)  placed  in 
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the  paper (11)  at the  points  of impact  of the  printing  needles 
(12)  to  form  a  character  on  the  paper  (11)  in  a  dot-matrix 
format.  The  new  ink  platen  (10)  comprises  a  compressed 
body  of  a  flexible  reticulated  polyurethane  foam,  and  said 
compressed  body  has  a  surface  hardness  of  at  least  45 
degrees  and  an  internal  hardness  of  at  least  30  degrees  on 
the  hardness  scale  of  a  spring  type  hardness  tester  (type  A) 
when  the  hardness  is  measured  by  using  this  A  type  tester 
with  the  method  defined  in  Japanese  Industrial  Standard  K 
6301-1975,  the  surface  hardness  being  higher  than  the 
internal  hardness. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to   an  i nk   p l a t e n   f o r  

u se   in   a  d o t   p r i n t e r .  

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

g r e a t   a t t e n t i o n   has   b e e n   p a i d   to   a  d o t   p r i n t i n g   s y s t e m  

as  one  of  t h e   p r o m i s i n g   h i g h - s p e e d   p r i n t i n g   s y s t e m s  

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

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

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

an  i n k   or   c a r b o n   r i b b o n   to   f o rm  c h a r a c t e r s   ( i n c l u d i n g  

l e t t e r s ,   m a r k s   and  f i g u r e s )   on  t h e   p a p e r   in   a  d o t -  

m a t r i x   f o r m a t .  

R e f e r r i n g   to   F i g .   1,  a  p r i o r   a r t   d o t   p r i n t i n g  

s y s t e m   i s   i l l u s t r a t e d  a s   c o m p r i s i n g   a  b a c k u p   p l a t e   1  o f  

i r o n   s t e e l   or  h a r d   r u b b e r   w i t h   a  s h e e t   of  p a p e r   2 

p l a c e d   in  f r o n t   of  t h e   b a c k u p   p l a t e   1,  an  i nk   r i b b o n   3 

e x t e n d i n g   f r o m   one  r e e l  t o   t h e   o t h e r   r e e l   of  a  r i b b o n  

c a s s e t t e   4  t h r o u g h   a  p a t h   in   a  p a r a l l e l   f a c i n g   r e l a t i o n -  

s h i p   w i t h   t h e   p a p e r   s h e e t   2  or  b a c k u p   p l a t e   1,  and  a  

b u n d l e   of  p r i n t i n g   n e e d l e s   5  d i s p o s e d   o p p o s i t e   to   t h e  

b a c k u p   p l a t e   1  w i t h   r e s p e c t   to   t h e   r i b b o n   p a t h   a n d  

p e r p e n d i c u l a r   to   t h e   b a c k u p   p l a t e   1.  The  s e l e c t e d   n e e d l e s  

of  t h e   b u n d l e   a r e   a c t u a t e d   to   s t r i k e   t h e   p a p e r ,   t h e r e b y  

p r i n t i n g   a  c h a r a c t e r   on  t h e   p a p e r   w i t h   i n k .   One  d r a w -  

back   of  t h i s   s y s t e m   i s   t h a t   t h e   e n t i r e   m e c h a n i s m   b e c o m e s  

r e l a t i v e l y   l a r g e   in   s i z e   b e c a u s e   an  ink   r i b b o n   m u s t   b e  

c o n t i n u o u s l y   f e d   f o r   ink   s u p p l y .  

For   t h e   p u r p o s e   of  d i s s o l v i n g   t h e   p r o b l e m   o f  

t h e   a b o v e - m e n t i o n e d   p r i o r   a r t ,   a  d o t   p r i n t i n g   s y s t e m  

i l l u s t r a t e d   in   F i g .   2  m a y  b e   e m p l o y e d .   The  i l l u s t r a t e d  



s y s t e m   u s e s   an  i n k   p l a t e n   6  w h i c h   c o m p r i s e s   a  p o r o u s  

n y l o n   o r   p o l y o l e f i n   body   i m p r e g n a t e d   w i t h   i n k .   A 

s h e e t   of   p a p e r   2  i s   p l a c e d   in   a b u t m e n t   w i t h   t h e   i n k  

p l a t e n   6.  P r i n t i n g   n e e d l e s   5  a r e   a d a p t e d   t o   s t r i k e  

t h e   p a p e r   2  d i r e c t l y .   I nk   i s   s u p p l i e d   f r o m   t h e   i n k  

p l a t e n   6  to   t h e   s u r f a c e   of  t h e   p a p e r   s h e e t   f a c i n g  

t h e   p l a t e n   6,  t h a t   i s ,   t h e   b a c k   s u r f a c e   of   t h e   p a p e r  

s h e e t   a t   t h e   p o i n t s   of   i m p a c t   of  t h e   n e e d l e s   5  by  t h e  

i m p a c t   s t r e s s   a p p l i e d   to   t h e   ink   p l a t e n   6  by  t h e  

s t r i k i n g   n e e d l e s   5  t h r o u g h   t h e   p a p e r   s h e e t   2,  t h e r e b y  

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

m e c h a n i s m   of  t h i s   s y s t e m   may  be  of  a  r e l a t i v e l y   s m a l l  

s i z e .   T h i s   s y s t e m ,   h o w e v e r ,   has   a  s h o r t c o m i n g   t h a t  

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

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

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

i t   may  be  s e v e r e l y   p i e r c e d   or   d a m a g e d   by  t h e   i m p a c t   o f  

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

SUMMARY  OF  THE  INVENTION 

I t   i s   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   t o  

p r o v i d e   an  i m p r o v e d   i n k - i m p r e g n a t e d   p l a t e n   f o r   u s e   in   a  

d o t   p r i n t e r   of   t h e   t y p e   w h e r e i n   p r i n t i n g   n e e d l e s   s t r i k e  

t h e   i n k   p l a t e n   v i a   a  s h e e t   of  p a p e r   p l a c e d   i n   a b u t m e n t  

w i t h   t h e   i n k   p l a t e n   to   t r a n s f e r   i nk   f r o m   t h e   p l a t e n   t o  

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

n e e d l e s   t o   i m p r i n t   d o t s   on  t h e   p a p e r .  

I t   i s   a n o t h e r   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   t o  

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

p r i n t e r   w h i c h   i s   i m p r o v e d   in   ink   r e t e n t i o n ,   m a k e - u p   a n d  

l e a c h i n g   c h a r a c t e r i s t i c s   and  has   an  o p t i m u m   e l a s t i c i t y  



and   r i g i d i t y   so  t h a t   e x c e l l e n t   d o t   p r i n t i n g   i s   e n s u r -  

ed  and  s u r f a c e   d a m a g e   i s   m i n i m i z e d .  

B r i e f l y   s t a t e d ,   t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

s t r i k e   t h e   ink   p l a t e n   t h r o u g h   a  s h e e t   of  p a p e r   p l a c e d  

in   a b u t m e n t   w i t h   t h e   i n k   p l a t e n ,   w h e r e b y   i n k   d o t s   a r e  

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

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

d o t - m a t r i x   f o r m a t .   A c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ,  

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

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

h a r d n e s s   of  a t   l e a s t   45  d e g r e e s   and  an  i n t e r n a l   h a r d -  

n e s s   of  a t   l e a s t   30  d e g r e e s   on  t h e   h a r d n e s s   s c a l e   of   a  

s p r i n g   t y p e   h a r d n e s s   t e s t e r   ( t y p e   A)  when  t h e   h a r d n e s s  

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

d e f i n e d   in   J a p a n e s e   I n d u s t r i a l   S t a n d a r d   ( J I S )   K  6 3 0 1 -  

1 9 7 5 ,   t h e   s u r f a c e   h a r d n e s s   b e i n g   h i g h e r   t h a n   t h e   i n t e r n a l  

h a r d n e s s .  

The  J a p a n e s e   I n d u s t r i a l   S t a n d a r d   ( J I S )   K  6 3 0 1 -  

1975  d e f i n e s   P h y s i c a l   T e s t i n g   M e t h o d s   f o r   V u l c a n i z e d  

R u b b e r .   In  J IS   K  6 3 0 1 ,   t h e   h a r d n e s s   m e a s u r e m e n t   m e t h o d  

by  u s i n g   a  s p r i n g   t y p e   h a r d n e s s   t e s t e r   ( t y p e   A)  i s  

d e f i n e d   as  f o l l o w s .  

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

and  a  t h i c k n e s s   of   12  mm  or   more  is   u s e d .   A  s p r i n g  

t y p e   h a r d n e s s   t e s t e r   ( t y p e   A)  101  shown  in  F i g s .   3  t o  

6  h a s   a  l o a d i n g   d i s c   102  and  an  i n d e n t o r   103  w h i c h   i s  

l o a d e d   by  a  s p r i n g   104  so  as  to   p r o t r u d e   o u t   of   a  c e n t r a l  

h o l e   105  in   t h e   d i s c   1 0 2 .   The  l o a d i n g   d i s c   s u r f a c e   i s  



a  p l a n e   a t   r i g h t   a n g l e s   to   t h e   i n d e n t o r   103  a n d  t h e  

i n d e n t o r   103  i s   f i t t e d   c o r r e c t l y   a t   t h e   c e n t e r   o f  

t h e   h o l e   105  of   t h e   d i s c   102 .   The  t e s t e r   101  i s  

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

t h i s   t e s t e r   101  comes   i n t o   c o n t a c t   w i t h   t h e   s u r f a c e  

of  t h e   t e s t   p i e c e ,   t h e   i n d e n t o r   103  p r o j e c t i n g   f r o m  

t h e   h o l e   105  in   t h e   c e n t e r   of   t h e   l o a d i n g   d i s c   s u r f a c e  

by  means   of   t h e  s p r i n g   104  i s   p u s h e d   b a c k   by  t h e   s u r -  

f a c e   of   t h e   t e s t   p i e c e   to   a  d i s t a n c e   w h i c h   i s   i n d i c a t -  

ed  on  a  s c a l e   106  by  a  p o i n t e r   107  as  a  h a r d n e s s .  

S p e c i f i c a l l y ,   t h e   d i a m e t e r   "d"  o f   t h e   t i p   of   t h e  

i n d e n t o r   103  i s   0 . 7 9   ±  0 . 0 2   mm,  0  i s   3 5 °  ±   0 . 2 5 ° ,   t h e  

d i a m e t e r   "D1"  of  t h e   c y l i n d r i c a l   p a r t   of  t h e   i n d e n t o r  

103  i s   1 . 3   ±  0 . 1   mm  and  t h e   d i a m e t e r   "D2"  of  t h e   h o l e  

105  i s   a b o u t   3 . 2   mm  in   F i g .   5.  The  t i p   of  t h e   i n d e n t o r  

103  i s   p r o j e c t e d   a t   a  d i s t a n c e   o f   2 . 4 9   to   2 . 5 4   mm  f r o m  

t h e   l o a d i n g   d i s c   s u r f a c e   when  t h e   p o i n t e r   107  i n d i c a t e s  

t h e   mark   of   0  on  t h e   s c a l e   106 .   The  t i p   of  t h e  

i n d e n t o r   103  i s   on  t h e   same  l e v e l   w i t h   t h e   l o a d i n g   d i s k  

s u r f a c e   when  t h e   p o i n t e r   107  i n d i c a t e s   t h e   m a r k   of   1 0 0  

on  t h e   s c a l e   1 0 6 .   The  s c a l e   106  i s   d i v i d e d   e v e n l y   f r o m  

0  t o   100 .   The  r e l a t i o n s h i p   among  t h e   s c a l e   1 0 6 ,   m o t i o n  

of  t h e   i n d e n t o r   103  and  f o r c e   of   t h e   s p r i n g   104  i s  

shown  in   F i g .   6  and  t h e   f o l l o w i n g   t a b l e .   T o l e r a n c e   i s  

±8  g .  



In  h a r d n e s s   m e a s u r e m e n t ,   t h e   t e s t e r   i s   k e p t  

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

w i t h   t h e   t e s t   p i e c e   so  as  to   make  t h e   i n d e n t o r   v e r t i c a l  

t o   t h e   s u r f a c e   of  t h e   t e s t   p i e c e   to   be  m e a s u r e d .   T h e n  

i m m e d i a t e l y   t h e   s c a l e   i s   r e a d   and  t h e   h a r d n e s s   of  t h e  

t e s t   p i e c e   i s   o b t a i n e d .   In  t h i s   c a s e   t h e   t y p e   A  t e s t e r  

i s   v e r t i c a l l y   p r e s s e d   w i t h   a  l o a d   of  1000  g  and  t h e  

s c a l e   i s   r e a d .  

The  h a r d n e s s   m e a s u r e m e n t   in  t h e   p r e s e n t   i n v e n -  

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

The  c o m p r e s s e d ,   f l e x i b l e   r e t i c u l a t e d   p o l y -  

u r e t h a n e   foam  body   of  w h i c h   t h e   i n k   p l a t e n   of   t h e  

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

i m p a c t   m a t e r i a l   w h i c h   i s   i m p r o v e d   in   i n k   r e t e n t i o n ,   m a k e -  

up  and  l e a c h i n g   c h a r a c t e r i s t i c s .   S i n c e   t h e   c o m p r e s s e d  

foam  body   has   a  s u r f a c e   h a r d n e s s   of  a t   l e a s t   45  d e g r e e s  

on  t h e   h a r d n e s s   s c a l e   of   a  s p r i n g   t y p e   h a r d n e s s   t e s t e r  

( t y p e   A)  by  t h e   h a r d n e s s   m e a s u r e m e n t   m e t h o d   d e f i n e d   i n  

J I S   K  6 3 0 1 - 1 9 7 5 ,   t h e   s u r f a c e   i s   s u f f i c i e n t l y   h a r d   t o  

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

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

b o d y   i s   a t   l e a s t   30  d e g r e e s   on  t h e   same  s c a l e   and  l o w e r  

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

ed  body   can   r e t a i n   a  s u b s t a n t i a l   a m o u n t   of   i n k .   T h e  

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

d a m a g e   by  p r i n t i n g   n e e d l e s   and  p r o v i d e s   c l e a r   p r i n t i n g  

as  i t   i s   c o m b i n e d   w i t h   t h e   i n t e r i o r   h a v i n g   good  c u s h i o n -  

i n g   c h a r a c t e r i s t i c s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  



a d v a n t a g e s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  more   f u l l y  

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

F i g .   1  i s   a  s c h e m a t i c   v i e w   of  one  e x a m p l e   o f  

p r i o r   a r t   d o t   p r i n t i n g   s y s t e m s ;  

F i g .   2  i s   a  a  s c h e m a t i c   v i e w   of  a n o t h e r   d o t  

p r i n t i n g   s y s t e m   u s i n g   an  i n k   p l a t e n ;  

F i g s .   3  to   6  i l l u s t r a t e   a  s p r i n g   t y p e   h a r d n e s s  

t e s t e r   f o r   u s e   in   h a r d n e s s   m e a s u r e m e n t   of  p l a t e n s  

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 ,   F i g .   3  b e i n g   a  f r o n t  

e l e v a t i o n   p a r t i a l l y   c u t   away ,   F i g .   4  b e i n g   a  r e a r  

e l e v a t i o n ,   F i g .   5  b e i n g   an  e n l a r g e d ,   p a r t i a l l y   c u t - a w a y  

b o t t o m   v i e w   of   t h e   t e s t e r ,   and  F i g .   6  b e i n g   a  g r a p h  

s h o w i n g   t h e   r e l a t i o n   among  t h e   s c a l e , .   m o t i o n   o f  t h e  

i n d e n t o r   and  f o r c e   of  t h e   s p r i n g ;  

F i g .   7  i s   a  s c h e m a t i c   v i e w   of  a  d o t   p r i n t i n g  

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

i s   a p p l i c a b l e ,   t h e   i n k   p l a t e n   b e i n g   shown  in   c r o s s  

s e c t i o n ;  

F i g .   8  i s   a  p e r s p e c t i v e   v i e w   of  a n o t h e r   e m b o d i -  

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

t i o n ;  

F i g .   9  i s   a  p e r s p e c t i v e   v i e w   of  a  f u r t h e r  

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

i n v e n t i o n ;  

F i g .   10  i s   a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w   o f  

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

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

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

F i g .   11  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  c o m p r e s s e d  



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

p r o d u c i n g   p r o c e s s ;   a n d  

F i g .   12  i s   a  c r o s s - s e c t i o n a l   v i e w   o f  a   s t i l l  

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

p r e s e n t   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to   F i g .   7,  an  i n k   p l a t e n   f o r   u s e   i n  

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

d e s i g n a t e d   a t   10.   The  i n k   p l a t e n   10  c o n s i s t s   of   a  

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

a  s u b s t a n t i a l l y   s k e l e t a l   r e t i c u l a t e d   s t r u c t u r e   in   t h e  

f o r m   of  a  p l a t e .   The  s u r f a c e   10a  of  t h e   c o m p r e s s e d  

b o d y   h a s   a  h a r d n e s s   of   a t   l e a s t   45  d e g r e e s   and  t h e  

i n t e r i o r   10b  has   a  h a r d n e s s   of  a t   l e a s t   30  d e g r e e s   o n  

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

( t y p e   A)  by  t h e   h a r d n e s s   m e a s u r e m e n t   m e t h o d   d e f i n e d   i n  

J I S   K  6 3 0 1 - 1 9 7 5 ,   w i t h   t h e   s u r f a c e   h a r d n e s s   b e i n g  

h i g h e r   t h a n   t h e   i n t e r n a l   h a r d n e s s .   The  i n k   p l a t e n   10  

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

and  i s   a p p l i e d   to   t h e   same  s y s t e m   as  d e s c r i b e d   in   c o n -  

n e c t i o n   w i t h   F i g .   2.  More  p a r t i c u l a r l y ,   t h e   i n k   p l a t e n  

10  of  t h e   p r e s e n t   i n v e n t i o n   i s   p l a c e d   in   t h e   s y s t e m  

shown  in  F i g .   2  i n s t e a d   of  t h e   i n k   p l a t e n   of   p o r o u s  

n y l o n   or   p o l y o l e f i n   d e s i g n a t e d   a t   6  in  F i g .   2.  As  s h o w n  

in   F i g .   7,  a  s h e e t   of   p a p e r   11  i s   p l a c e d   in   a b u t m e n t  

w i t h   t h e   i nk   p l a t e n   10  and  a  b u n d l e   of  p r i n t i n g   n e e d l e s  

12  i s   l o c a t e d   o p p o s i t e   to   t h e   i n k   p l a t e n   10  w i t h   r e s p e c t  

t o   t h e   p a p e r   s h e e t   11  and  s p a c e d   a p a r t   f r o m   t h e   p a p e r  

s h e e t   11.  A l t h o u g h   n o t   shown  in  t h e   f i g u r e ,   t h e   s y s t e m  

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



e l e c t r o m a g n e t i c   m e a n s   d r i v e s   t h e   p r i n t i n g   n e e d l e s   1 2  

to   move  them  t o w a r d   and  p e r p e n d i c u l a r   to   t h e   p a p e r  

s h e e t   11.  S u i t a b l e   s e l e c t i o n   means   f u n c t i o n s   t o  

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

t o   be  p r i n t e d .   The  d r i v e   means   c o o p e r a t e s   w i t h   t h e  

s e l e c t i o n   m e a n s   to   d r i v e   t h e   s e l e c t e d   n e e d l e s   t o w a r d  

t h e   p a p e r   s h e e t   11.   T h e s e   n e e d l e s   a t   t h e i r   t i p s  

s t r i k e   t h e   p a p e r   s h e e t   11  and  t h e   i n k   p l a t e n   10  t o  

t r a n s f e r   i n k   f r o m   t h e   i n k   p l a t e n   10  to   t h e   b a c k   s u r f a c e  

of   t h e   p a p e r   s h e e t   11  in   f r o n t   of   t h e   i n k   p l a t e n   1 0 ,  

t h e r e b y   i m p r i n t i n g   d o t s   w h i c h   f o r m   t h e   c h a r a c t e r .   I t  

i s   t o   be  n o t e d   t h a t   t h e   s h e e t   of  p a p e r   11  may  be  m o v e d  

l a t e r a l l y   in   F i g .   7  by  any  s u i t a b l e   c a r r y i n g   m e a n s .  

A l t e r n a t i v e l y ,   t h e   b u n d l e   of  p r i n t i n g   n e e d l e s   12  may  

be  r e c i p r o c a t e d   p a r a l l e l   t o   t h e   s h e e t   of   p a p e r   11  a n d  

t h e   s h e e t   of  p a p e r   11  may  be  moved  p e r p e n d i c u l a r   to   t h e  

d i r e c t i o n   of  r e c i p r o c a t i o n   f o r   e a c h   c y c l e   of   r e c i p r o c a t i o n  

of   t h e   b u n d l e   of   n e e d l e s   1 2 .  

The  d o t   p r i n t e r   to   w h i c h   t h e   i n k   p l a t e n   10  o f  

t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e   may  be  of  a  w e l l -  

known  d e s i g n   as  shown  i n   F i g s .   1  and  2.  P a r t i c u l a r l y ,  

t h e   i n k   p l a t e n   of   t h e   p r e s e n t   i n v e n t i o n   i s   a d v a n t a g e -  

o u s l y   c o m p a t i b l e   w i t h   t h e   d o t   p r i n t e r   of   F i g .   1  wh ich   h a s  

h e r e t o f o r e   b e e n   w i d e l y   a c c e p t e d .   Such   a  c o n v e n t i o n a l   d o t  

p r i n t e r   may  be  o p e r a t e d   w i t h o u t   any  s u b s t a n t i a l   c h a n g e  

e x c e p t   t h a t   t h e   c o n v e n t i o n a l   p r i n t i n g   m e c h a n i s m   i s  

s i m p l y   r e p l a c e d   by  a  n o v e l   p r i n t i n g   m e c h a n i s m   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 .   The  r e m a i n i n g   m e c h a n i s m s   may  

be  of  a  w e l l - k n o w n   c o n v e n t i o n a l   d e s i g n   i n c l u d i n g   a  

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



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

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

a d v a n c i n g   t h e   s h e e t   of  p a p e r .  

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

i l l u s t r a t e d   as  h a v i n g   an  e l o n g a t e d   r e c t a n g u l a r   c r o s s  

s e c t i o n   in   F i g .   7.  A l t h o u g h   t h e   c o n f i g u r a t i o n   of   t h e  

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

may  a d v a n t a g e o u s l y   t a k e   t h e   f o r m   of   e i t h e r   a  r e c t -  

a n g u l a r   b o d y   10 '   as  shown  in  F i g .   8  or   a  c y l i n d r i c a l  

body   10"  as  shown  in  F i g .   9.  I t   w i l l   be  u n d e r s t o o d  

t h a t   t h e   i n k   p l a t e n   of  t h e   p r e s e n t   i n v e n t i o n   may  be  o f  

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

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

S i n c e   t h e   ink   p l a t e n   of  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  c o m p r e s s e d   body   of  a  f l e x i b l e   r e t i c u l a t e d  

or   c e l l   m e m b r a n e - f r e e   p o l y u r e t h a n e   f o a m ,   t h e   i n k   p l a t e n  

i s   e x c e l l e n t   in   i m p r e g n a t i o n ,   m a k e - u p ,   r e t e n t i o n   a n d  

l e a c h i n g   of  i n k .   On  t he   o t h e r   h a n d ,   u s u a l   p o l y -  

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

body   f o r m e d   by  c o m p r e s s i n g   s u c h   a  u s u a l   c e l l   m e m b r a n e -  

b e a r i n g   p o l y r e t h a n e   foam  i s   u s e d   as  an  i nk   p l a t e n ,   n o t  

o n l y   i n k   i m p r e g n a t i o n   i s   p o o r ,   b u t   a l s o   ink   m a k e - u p   a n d  

l e a c h i n g   c h a r a c t e r i s t i c s   a r e   i n s u f f i c i e n t .   Ink   i s   n o t  

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

a g a i n s t   t h e   p l a t e n ,   o f t e n   r e s u l t i n g   in   t he   f o r m a t i o n   o f  

u n c l e a r   d o t s   or   c h a r a c t e r .  

S i n c e   a  f l e x i b l e   r e t i c u l a t e d   p o l y u r e t h a n e   f o a m  

of   w h i c h   an  i n k   p l a t e n   i s   f o r m e d   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n   is   n o t   b r i t t l e   u n l i k e   n y l o n   or   p o l y -  

o l e f i n   f o a m s ,   t h e   ink   p l a t e n   of   t h e   p r e s e n t   i n v e n t i o n  



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

r e s p e c t   t o o .  

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

p r e p a r e d   by  any  s u i t a b l e   m e t h o d s   as  by  r e m o v i n g   c e l l  

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

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

a  p o l y u r e t h a n e   foam  f r o m   a  r e a c t i o n   s y s t e m   w h i c h   a r e  

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

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

t h e   r e t i c u l a t e d   foam  a r e   d i s c l o s e d   in   U . S .   P a t e n t   N o s .  

3 , 1 7 5 , 0 3 0   and  4 , 2 5 9 , 4 5 2 .   The  p o l y u r e t h a n e   f o a m s   m a y  

be  e i t h e r   p o l y e t h e r   or   p o l y e s t e r   t y p e   a l t h o u g h   p o l y -  

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

The  d i m e n s i o n s   of  a  c e l l   in   t h e   i n i t i a l   foam  f r o m   w h i c h  

a  c o m p r e s s e d   body   i s   f o r m e d   a r e   n o t   p a r t i c u l a r l y   l i m i t e d .  

The  i n i t i a l   foam  may  p r e f e r a b l y   have   2  to   80  c e l l s   p e r  

l i n e a r   c m .  

S i n c e   t h e   i nk   p l a t e n   of  t h e   p r e s e n t   i n v e n t i o n  

has   a  s u r f a c e   h a r d n e s s   of  a t   l e a s t   45  d e g r e e s   on  t h e  

a b o v e - s a i d   h a r d n e s s   s c a l e ,   i t   can   s a t i s f a c t o r i l y   w i t h -  

s t a n d   t h e   i m p a c t   s t r e s s   by  p r i n t i n g   n e e d l e s   in   a  d o t  

p r i n t e r   w h e r e   t h e   p r i n t i n g   n e e d l e s   s t r i k e   t h e   i n k  

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

s t r e s s .   The  p l a t e n   i s   t h u s   s u b s t a n t i a l l y   f r e e   of   s u r f a c e  

damage   and  e n s u r e s   c l e a r   c h a r a c t e r   p r i n t i n g .   W i t h  

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

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

s u s c e p t i b l e   to   d a m a g e .   The  s u r f a c e   h a r d n e s s   may  p r e f e r -  

a b l y   be  60  d e g r e e s   or  h i g h e r   on  t h e   a b o v e   s a i d   s c a l e  

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



of  t h e   p l a t e n .   The  u p p e r   l i m i t   of   t h e   s u r f a c e   h a r d -  

n e s s   may  p r e f e r a b l y   be  95  d e g r e e s   on  t h e   a b o v e - s a i d  

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

l e a s t   45  d e g r e e s   may  p r e f e r a b l y   h a v e   a  t h i c k n e s s   of  1 

to   3 0 ' m m .  

S i n c e   t h e   i n k   p l a t e n   of  t h e   p r e s e n t   i n v e n t i o n  

has   an  i n t e r n a l   h a r d n e s s   of  f r o m   30  d e g r e e s   on  t h e  

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

s u r f a c e   h a r d n e s s ,   a  s u b s t a n t i a l   a m o u n t   of  i nk   i s   r e t a i n -  

ed  in   t h e   p l a t e n   i n t e r i o r   and  t h e   c u s h i o n i n g   c h a r a c t e r -  

i s t i c s   of   t h e   i n t e r i o r   f u n c t i o n   t o   m i n i m i z e   d a m a g e   t o  

t h e   p l a t e n   s u r f a c e .   The  i n t e r n a l   h a r d n e s s   may  p r e f e r -  

a b l y   r a n g e   f r o m   40  to   90  d e g r e e s   on  t h e   a b o v e - s a i d  

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

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

u se   in   d o t   p r i n t e r s   a r e   s u f f i c i e n t l y   h a r d   to  p r o v i d e   f o r  

c l e a r   p r i n t i n g  w h i l e   t h e y   have   a  c a p a c i t y   of  r e t a i n i n g  

a  s u b s t a n t i a l   a m o u n t   of  i n k .   A c c o r d i n g   to   t h e   p r e s e n t  

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

a t   l e a s t   45  d e g r e e s ,   p r e f e r a b l y   a t   l e a s t   60  d e g r e e s   o n  

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

i n t e r n a l   h a r d n e s s   of   a t   l e a s t   30  d e g r e e s ,   p r e f e r a b l y  4 0  

to   90  d e g r e e s   on  t h e   a b o v e - s a i d   s c a l e ,   b u t   l o w e r   t h a n  

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

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

of  ink   i s   r e t a i n e d   in  t he   i n t e r i o r .   In  t h e   c a s e   of   a  

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

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

r e d u c e d   as  t h e   h a r d n e s s   i s   i n c r e a s e d  t o   p r o v i d e   f o r  

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



h a r d n e s s   i s   r e d u c e d   t o   i n c r e a s e   i nk   r e t e n t i o n .   I n  

e i t h e r   c a s e ,   t h e   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   c a n -  

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

as  t h e   i n t e r n a l   h a r d n e s s   i s   l o w e r   t h a n   t h e   s u r f a c e  

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

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

by  t h e   p r i n t i n g   n e e d l e s   s t r i k i n g   t h e   p l a t e n ,   m i n i m i z -  

i n g   s u r f a c e   d a m a g e   due  t o   i m p a c t   of   n e e d l e s .   W i t h  

i n t e r n a l   h a r d n e s s e s   of  l e s s   t h a n   30  d e g r e e s ,   t h e   i m p a c t  

of   p r i n t i n g   n e e d l e s   i s   t o o   much  a t t e n u a t e d   so  t h a t  

l e a c h i n g   i n k   b e c o m e s   s h o r t ,   r e s u l t i n g   in   v a g u e   p r i n t -  

i n g .   In  o r d e r   t o   more   f u l l y   a t t a i n   t h e   a b o v e   o b j e c t s ,  

t h e   d i f f e r e n c e   b e t w e e n   t h e   s u r f a c e   h a r d n e s s   and  t h e  

i n t e r n a l   h a r d n e s s   may  p r e f e r a b l y   be  15  to   60  d e g r e e s .  

The  i n k   p l a t e n   of   t h e   p r e s e n t   i n v e n t i o n   may  b e  

p r e p a r e d   by  p l a c i n g   a  f l e x i b l e   r e t i c u l a t e d   p o l y u r e t h a n e  

foam  13  b e t w e e n   a  p a i r   of  h e a t   p r e s s   p l a t e s   14,   15  a n d  

h e a t   p r e s s i n g   t h e   foam  t h e r e b e t w e e n   in   t h e   d i r e c t i o n  

of   an  a r r o w   A  as  shown   in  F i g .   10.  The  h e a t   c o m p r e s -  

s i o n   r e s u l t s   in   a  c o m p r e s s e d   f e l t - l i k e   p o r o u s   b o d y  

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

a  r e l a t i v e l y   low  h a r d n e s s   i n - t h e   i n t e r i o r .   T h i s   c o m -  

p r e s s e d   body   i s   r e a d y   f o r   u s e   as  an  i n k   p l a t e n .   I t  

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

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

f o r   a  p a r t i c u l a r   i n k   p l a t e n   a p p l i c a t i o n .   The  h e a t  

c o m p r e s s i o n   i s   c a r r i e d   o u t   so  t h a t   t h e   s u r f a c e   h a r d n e s s  

of  t h e   c o m p r e s s e d   b o d y   i s   a t   l e a s t   45  d e g r e e s   and  t h e  

i n t e r n a l   h a r d n e s s   of   t h e   c o m p r e s s e d   body   i s   a t   l e a s t   3 0  

d e g r e e s .  



A l t e r n a t i v e l y ,   as  shown  in  F i g .   11 ,   f rom  s u c h  

a  c o m p r e s s e d   f o a m  1 6   w h i c h   i s   o b t a i n e d   by  h e a t   c o m -  

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

t h e   d i r e c t i o n   of  a r r o w   A  as  m e n t i o n e d   a b o v e   and  h a s  

c o l l a p s e d   c e l l s   17  s u b s t a n t i a l l y   o r i e n t e d   n o r m a l   t o  

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

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

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

A  may  be  c u t   o u t .   T h i s   r e c t a n g u l a r   b o d y   C  may  b e  

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

or   t h e   d i r e c t i o n  o f   a r r o w   B  so  t h a t   t h e   b o d y   has   a  

r e l a t i v e l y   h i g h   h a r d n e s s   of  a t   l e a s t   45  d e g r e e s   a t   t h e  

s u r f a c e   10a  a n d  a   r e l a t i v e l y   low  h a r d n e s s   of   a t   l e a s t  

30  d e g r e e s   a t   t h e   i n t e r i o r   lOb,   r e s u l t i n g   in   a  

b i d i r e c t i o n a l l y   c o m p r e s s e d   body   f o r   u s e   as  a  p l a t e n .  

The  p l a t e n   m a n u f a c t u r e d   by  t h e   l a t t e r   p r o c e d u r e   s h o w s  

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

c e l l s   e l o n g a t e d   a l o n g   t h e   d i r e c t i o n   of   t h i c k n e s s   o r  

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

i n k   t o   s m o o t h l y   l e a c h   ou t   of  t h e   p l a t e n ,   b u t   p r e v e n t   i n k  

f r o m   d r i p p i n g .  

F u r t h e r m o r e ,   as  shown  in  F i g .   12 ,   t h e  i n k  

p l a t e n   may  be  m a n u f a c t u r e d   by  c o v e r i n g   a  r e l a t i v e l y  

s o f t   c o m p r e s s e d   foam  i n t e r m e d i a t e   l a y e r   18  h a v i n g   a  

h a r d n e s s   of  a t   l e a s t   30  d e g r e e s   a t   one   or  two  m a i n  

o p p o s e d   s u r f a c e s   or   t h e   e n t i r e   s u r f a c e s   wi th   a  r e l a t i v e -  

ly   h a r d   c o m p r e s s e d   foam  l a y e r   or  l a y e r s   19  h a v i n g   a  

h a r d n e s s   of  a t   l e a s t   45  d e g r e e s   and  h e a t   f u s i n g   t h e m  

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

As  d e s c r i b e d   a b o v e ,   s i n c e   t h e   i n k   p l a t e n   of  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  c o m p r e s s e d   b o d y   of   a  

f l e x i b l e   r e t i c u l a t e d   p o l y u r e t h a n e   foam  w h i c h . h a s   a  

s u r f a c e   h a r d n e s s   of  a t   l e a s t   45  d e g r e e s   and  an  i n t e r n a l  

h a r d n e s s   of   a t   l e a s t   30  d e g r e e s   on  t h e   h a r d n e s s   s c a l e  

of  t h e   s p r i n g   t y p e   h a r d n e s s   t e s t e r   ( t y p e   A)  w i t h   t h e  

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

h a r d n e s s ,   n o t   o n l y   i nk   r e t e n t i o n ,   m a k e - u p   and  l e a c h i n g  

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

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

m i n i m i z e d   and  d u r a b i l i t y   i s   i m p r o v e d   due  to   an  a p p r o -  

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

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

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

m e c h a n i s m .  

I t   i s   f u r t h e r   u n d e r s t o o d   by  t h o s e   s k i l l e d   i n  

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

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

may  be  made  in   t h e   i n v e n t i o n   w i t h o u t   d e p a r t i n g   f r o m   t h e  

s p i r i t   and  s c o p e   t h e r e o f .  



1.  An  i n k   p l a t e n   f o r   u s e   in   a  d o t   p r i n t e r   c o m p -  

r i s i n g   t h e   i nk   p l a t e n   (10;   1 0 ' ;   10")  i m p r e g n a t e d   w i t h  

i n k   and   p r i n t i n g   n e e d l e s   (5)  a d a p t e d   to   s t r i k e   t h e   i n k  

p l a t e n   t h r o u g h   a  s h e e t   of   p a p e r   (2)  p l a c e d   in  f r o n t   o f  

t h e   i n k   p l a t e n ,   w h e r e b y   i n k   d o t s   a r e   i m p r i n t e d   on  t h e  

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

a  c h a r a c t e r   on  t he   p a p e r   in   a  d o t - m a t r i x   f o r m a t ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   i n k   p l a t e n  

(10;   1 0 ' ;   10")  c o m p r i s e s   a  c o m p r e s s e d   body   (16)  o f   a  

f l e x i b l e   r e t i c u l a t e d   p o l y u r e t h a n e   foam  ( 1 3 ) ,   and   s a i d  

c o m p r e s s e d   body   has   a  s u r f a c e   h a r d n e s s   of   a t   l e a s t   4 5  

d e g r e e s   and  an  i n t e r n a l   h a r d n e s s   of  a t   l e a s t   30  d e g r e e s  

on  t h e   h a r d n e s s   s c a l e   of  a  s p r i n g   t y p e   h a r d n e s s   t e s t e r  

( t y p e   A)  when  t he   h a r d n e s s   i s   m e a s u r e d   by  u s i n g   t h i s   t y p e  

t e s t e r   w i t h   t h e   m e t h o d   d e f i n e d   in  J a p a n e s e   I n d u s t r i a l  

S t a n d a r d   K  6 3 0 1 - 1 9 7 5 ,   t h e   s u r f a c e   h a r d n e s s   b e i n g   h i g h e r  

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

2.  An  i n k   p l a t e n   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

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

60  d e g r e e s   and  an  i n t e r n a l   h a r d n e s s   o f - 4 0   to   90  d e g r e e s  

on  s a i d   s c a l e .  

3.  An  i n k   p l a t e n   a c c o r d i n g   to   c l a i m   1  or   2  w h e r e -  

in   t h e   s u r f a c e   h a r d n e s s   i s   h i g h e r   t h a n   t h e   i n t e r n a l   h a r d -  

n e s s   by  15  to   60  d e g r e e s   on  s a i d   s c a l e .  

4.  An  i n k   p l a t e n   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

r e t i c u l a t e d   p o l y u r e t h a n e   foam  so  t h a t   t h e   s u r f a c e  



h a r d n e s s   of  t h e   c o m p r e s s e d   b o d y   is   a t   l e a s t   45  d e g r e e s  

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

a t   l e a s t   30  d e g r e e s   on  s a i d   s c a l e .  

5.  An  i n k   p l a t e n   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

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

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

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

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

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

body   in   i t s   t h i c k n e s s   d i r e c t i o n ,   w h e r e b y   t h e   r e s u l t i n g  

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

h a r d n e s s   of   a t   l e a s t   45  d e g r e e s   and  a  low  i n t e r n a l   h a r d -  

n e s s   of   a t   l e a s t   30  d e g r e e s   on  s a i d   s c a l e   w i t h   t h e  

i n t e r n a l   c e l l s   b e i n g   e l o n g a t e d   in   t h e   t h i c k n e s s   d i r e c -  

t i o n ,   and  h e n c e ,   p e r p e n d i c u l a r   to   t h e   p l a n e   of   t h e  

p a p e r .  

6.  An  i n k   p l a t e n   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

s a i d   c o m p r e s s e d   body   c o m p r i s e s   a  c o m p r e s s e d   s o f t   f o a m  

l a y e r   h a v i n g   a  h a r d n e s s   of   a t   l e a s t   30  d e g r e e s   a n d   a  
( 1 0 a ;   1 9 )  

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

45  d e g r e e s   on  s a i d   s c a l e   l a m i n a t e d   on  a t   l e a s t   o n e  

s u r f a c e   of   t h e   s o f t   foam  l a y e r .  
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