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Adjusting  device  for  dimensionally  adjusting  a  gap  between  a  platen  and  a  print  head  assembly  and  printer  using  the 
adjusting  device. 
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©  An  adjusting  device  for  an  impact  printer  includes  a 
printing  mechanism  (16)  with  printing  heads  (15)  movably 
mounted  on  parallel  guide  shafts  (12,  13).  A  pair  of  separat- 
ed  side  frames  (17)  are  pivotally  coupled  to  one  of  the  guide 
shafts  (12)  and  are  connected  through  a  cam  (18)  to  the  oth- 
er  guide  shaft  (13)  so  that  the  side  frames  (17)  are  pivotal 
about  the  one  guide  shaft  (12)  in  response  to  rotation  of  the 
other  guide  shaft  (13).  The  platen  (20),  which  is  journally 
mounted  to  the  side  frames  (17),  thus  moves  towards  or 
away  from  the  printing  heads  (15)  as  the  side  frames  (17) 
are  pivoted  thereby  dimensionally  adjusting  the  gap  (d)  be- 
tween  the  platen  (20)  and  the  printing  heads  (15)  to  compen- 
sate  for  varying  thicknesses  of  printing  sheets  on  the  platen 
(20),  for  example.  The  adjusting  device  is  suited  for  use  in  a 
printer  in  which  printing  heads  (15)  are  hammered  to  print 
upon  a  printing  sheet  fed  along  a  cylindrical  surface  of  a 
platen  (20). 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a d j u s t i n g   d e v i c e   f o r  

d i m e n s i o n a l l y   a d j u s t i n g   a  gap  b e t w e e n   a  p l a t e n   and  a  

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

c l a i m .   The  i n v e n t i o n   a l s o   r e l a t e s   to  a  p r i n t e r   u s i n g   t h i s  

a d j u s t i n g   d e v i c e .   The  i n v e n t i o n   i s   in  t h e   f i e l d   of  an  i m -  

p a c t   t y p e   p r i n t e r   in  w h i c h   t h e   p r i n t i n g   h e a d s   a r e   s e l e c t -  

i v e l y   h a m m e r e d   to   p r i n t   upon  a  p r i n t i n g   s h e e t   s e t   on  a  

p l a t e n ,   and  r e f e r s   more  p a r t i c u l a r l y   t o  a n  a d j u s t i n g   d e -  

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

j u s t s   a  gap  d e f i n e d   b e t w e e n   t h e   p l a t e n   and  t h e   p r i n t i n g  

h e a d s .  

In  an  i m p a c t   t y p e   p r i n t e r ,   i t   i s   e s s e n t i a l   to  m a i n t a i n   a  

c o n s t a n t - d i m e n s i o n   gap  b e t w e e n   a  p r i n t i n g   s h e e t   and  t h e  

p r i n t i n g   h e a d   in  o r d e r   to  e n s u r e   u n i f o r m   p r i n t i n g   q u a l i t y .  

H o w e v e r ,   i f   t h e   d i m e n s i o n   of  t h e   gap  b e t w e e n   t h e   p l a t e n  

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

v a r y i n g   t h i c k n e s s e s   of  p r i n t i n g   s h e e t s   w h i c h   can   be  u t i -  

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

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



p r i n t   q u a l i t y   w i l l   be  d e s t r o y e d .   T h i s   p r o b l e m   is   p a r t i c u -  

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

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

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

t h e   r e s u l t a n t   p r i n t s   become  n o n - u n i f o r m   in  d e n s i t y   as  t h e  

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

p r i n t i n g   q u a l i t y .  

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

a d j u s t m e n t   i s   t y p i c a l l y   a c c o m p l i s h e d   by  m o v i n g   t h e   p r i n t -  

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

t h e   gap  b e t w e e n   t h e   p r i n t i n g   s h e e t   on  t h e   p l a t e n   and  t h e  

p r i n t i n g   h e a d s ,   f o r   e x a m p l e ,   to   c o m p e n s a t e   f o r   t h e   t h i c k -  

n e s s   of  t h e   p r i n t i n g   s h e e t   b e i n g   u s e d .   H o w e v e r ,   t h i s  

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

h e a d s   a r e   m o v e d ,   t h e y   m u s t   be  f i x e d l y   s e c u r e d   a t   t h e i r  

new  p o s i t i o n .   A c c o r d i n g l y   t h e   m e c h a n i s m   to   a c c o m p l i s h  

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

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

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

a  gap  d e f i n e d   b e t w e e n   a  p l a t e n   and  a  p r i n t   h e a d   a s s e m b l y  

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

c o s t .   T h i s   o b j e c t   i s   s o l v e d   by  t h e   a d j u s t i n g   d e v i c e   a s  

d e f i n e d   in  t h e . m a i n   c l a i m .   F u r t h e r   a d v a n t a g e o u s   f e a t u r e s  

of  t h e   a d j u s t i n g   d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n   a r e  

e v i d e n t   f rom  t h e   s u b c l a i m s   2  and  3.  The  i n v e n t i o n   a l s o  

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

j u s t i n g   d e v i c e   and  w h i c h   i s   d i s c l o s e d   in  c l a i m   4.  F u r t h e r  

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

t h e   s u b c l a i m s   5  to   7 .  



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 ,   a  p r i n t i n g   a d j u s t i n g  

d e v i c e   i s   p r o v i d e d   in   an  i m p a c t   t y p e   p r i n t e r   in  w h i c h   t h e  

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

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

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

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

c o s t .  

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

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

p r i n t i n g   h e a d s   a r e   h a m m e r e d   to  p r i n t   upon   a  p r i n t i n g   s h e e t  

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

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

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

t h e   g u i d e   s h a f t s   a r e   in  p a r a l l e l   o r i e n t a t i o n   w i t h   one  a n -  

o t h e r .   A  p r i n t i n g   m e c h a n i s m   c a r r y i n g   p r i n t i n g   h e a d s   i s  

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

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

j o u r n a l l y   m o u n t   t h e   p l a t e n   t h e r e b e t w e e n   a r e   c o u p l e d   t o  

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

a b o u t   t h e   a x i s   e s t a b l i s h e d   by  t h e   f i r s t   g u i d e   s h a f t .   T h e  

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

g u i d e   s h a f t .   T h u s ,   upon  p i v o t a l   m o v e m e n t   of  t h e   s e c o n d  

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

f i r s t   g u i d e   s h a f t .   In  s u c h   a  m a n n e r ,   t h e   p l a t e n ,   b e i n g  

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

t o w a r d s   and  away  f rom  t h e   p r i n t i n g   h e a d s   in  d e p e n d e n c e  

upon  t he   d i r e c t i o n   of  p i v o t a l   m o v e m e n t   of  t h e   s i d e   f r a m e s .  

F u r t h e r   a s p e c t s   and  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   become   more   c l e a r   a f t e r   c a r e f u l   c o n s i d e r a t i o n   i s  

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

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



R e f e r e n c e   w i l l   h e r e i n a f t e r   be  made  to  t h e   a c c o m p a n y i n g  

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

v a r i o u s   F i g u r e s   d e n o t e   l i k e   s t r u c t u r a l   e l e m e n t s   and  w h e r e -  

i n :  

F i g .   1  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   e s s e n t i a l   c o m -  

p o n e n t s   of  an  i m p a c t - t y p e   p r i n t e r   in  w h i c h  

t h e   p r i n t i n g   a d j u s t m e n t   d e v i c e   of  t h e   p r e -  
s e n t   i n v e n t i o n   i s   u t i l i z e d ;  

F i g .   2  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  

p r i n t e r   shown  in  F i g .   1 ;  

F i g .   3  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e   a d j u s t i n g  

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

F i g .   4  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

i n t e r a c t i o n   b e t w e e n   an  e c c e n t r i c   cam  and  a  

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

F i g .   5  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   s i m i l a r   t o  

F i g .   3,  b u t   s h o w i n g   t h e   o p e r a t i n g   m o v e m e n t s  

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

As  shown  in  F i g u r e s   1  and  2,  t h e   p r e s e n t   i n v e n t i o n   i n -  

c l u d e s   a  p a i r   of  b a s e   f r a m e s   11  w h i c h   a r e   r i g i d l y   f i x e d  

on  a  b a s e   p l a t e   10  in  s u c h   a  m a n n e r   t h a t   b a s e   f r a m e s   11 

a r e   s e p a r a t e d   y e t   in  p a r a l l e l   o r i e n t a t i o n   w i t h   one  a n o t h e r .  

P a r a l l e l   a d j u s t i n g   and  s u p p o r t i n g   s h a f t s   12,  13  a r e   p r o -  
v i d e d   so  as  to  s p a n   t h e   d i s t a n c e   b e t w e e n   t h e   b a s e   f r a m e s  

11.  A  r e c e s s e d   c u t   s e c t i o n   12b  i s   d e f i n e d   in  t h e   c y l i n d r i -  

c a l   s u r f a c e   of  t h e   a d j u s t i n g   s h a f t   12  and  e x t e n d s   f o r   a  

p r e d e t e r m i n e d   d i m e n s i o n   b e t w e e n   t h e   b a s e   p l a t e s   11  in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  s h a f t   1 2 .  

A  h e a d   c a r r i a g e   14  i s   m o u n t e d   f o r   r e c i p r o c a l   m o v e m e n t s  

a l o n g   b o t h   of  t h e   a d j u s t i n g   s h a f t   12  and  t h e   s u p p o r t i n g  



s h a f t   13.  More  s p e c i f i c a l l y ,   t h e   s u p p o r t i n g   s h a f t   13  i s  

i n s e r t e d   i n t o   h o l e   14a  d e f i n e d   t h r o u g h   t h e   body  14b  o f  

t h e   h e a d   c a r r i a g e   14,  w h i l e   t h e   a d j u s t i n g   s h a f t   12  i s   i n -  

s e r t e d   t h r o u g h   a l i g n e d   h o l e s   14c  f o r m e d   t h r o u g h   a  p a i r   o f  

s u p p o r t i n g   f r a m e s   141  w h i c h   e x t e n d   f rom  t h e   body   14b  o f  

t h e   h e a d   c a r r i a g e   14  t o w a r d s   s u p p o r t   w a l l   2 6 . ( O n l y  o n e   f r ame  

141  and  i t s   c o r r e s p o n d i n g   h o l e   14c  a r e   shown  in  F i g u r e s   1 

a n d , 2 . )   A  p r i n t i n g   m e c h a n i s m   16  i s  f i x e d l y   p r o v i d e d   o n  

t h e   h e a d   c a r r i a g e   14  and  i n c l u d e s   a  p l u r a l i t y   of  p r i n t i n g  

h e a d s   15  a r r a n g e d   in   s i d e - b y - s i d e   f a s h i o n   in   t h e   d i r e c t i o n  

of   a  p r i n t i n g   l i n e   upon  a  p r i n t i n g   s h e e t   ( e . g .   p a r a l l e l   t o  

t h e   l o n g i t u d i n a l   d i r e c t i o n   of  s h a f t s   12,  1 3 . )  

A  p a i r   of  s i d e   f r a m e s   17  a r e   p r o v i d e d   on  t h e   o u t e r   s u r f a c e s  

17a  of  t h e   b a s e   f r a m e s   11,  r e s p e c t i v e l y .   Two  end  p o r t i o n s  

12a  of  t h e   a d j u s t i n g   s h a f t   12  p r o t r u d e   o u t w a r d l y   f rom  t h e  

o u t e r   s u r f a c e s   11a  of  b a s e   f r a m e s   11  and  a r e   f i x e d l y   m a t e d  

w i t h   a  r e s p e c t i v e   a p e r t u r e   1 7 a  d e f i n e d   s u b s t a n t i a l l y   a t  

t h e   m i d d l e   p o r t i o n s   of  t h e   s i d e   f r a m e s   17  as  shown  m o r e  

c l e a r l y   in  F i g u r e   2.  The  s i d e   f r a m e s  ' 1 7   d e f i n e   cam  g r o o v e s  
171  w h i c h   a r e   s i z e d   and  c o n f i g u r e d   to   a c c e p t   a  r e s p e c t i v e  

one  of  t h e   r o t a t a b l e   e c c e n t r i c   cams  18  p r o v i d e d   a t   b o t h  

e n d s   of   t h e   s u p p o r t i n g   s h a f t   13.  P r e f e r a b l y ,   cam  g r o o v e s  
171  a r e   d e f i n e d   by  a  p a i r   of  v e r t i c a l l y   s e p a r a t e d   p l a n a r  

s u r f a c e s   1 7 1 a ,   171b  w h i c h   p e r m i t   f r e e   e c c e n t r i c   r o t a t i o n  

o f   cams  18  t h e r e b e t w e e n   and  t h u s   p r o v i d e   b e a r i n g   s u r f a c e s  

a g a i n s t   w h i c h   t h e   cams  18  b e a r .   T h e r e f o r e ,   as  t h e   s u p p o r t -  

i ng   s h a f t   13  r o t a t e s ,   t h e   s i d e   f r a m e s   17  p i v o t   a b o u t   a n  

a x i s   e s t a b l i s h e d   by  t h e   a d j u s t i n g   s h a f t   12  t h r o u g h   a n  

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

t h e   e c c e n t i c   cams  18  due  to  t h e   cams  18  e c c e n t r i c a l l y  

b e a r i n g   a g a i n s t   t h e   s u r f a c e s   1 7 1 a ,   171b  of  cam  g r o o v e s   1 7 1 .  

A  p l a t e n   20  i s   j o u r n a l l y   s u p p o r t e d   b e t w e e n   t h e   s i d e   f r a m e s  

17  by  means   of  c e n t r a l   s h a f t   21.  More  s p e c i f i c a l l y ,   t h e  



s i d e   f r a m e s   17  d e f i n e   r e c e i v i n g   g r o o v e s   172  r e s p e c t i v e l y  

f o r m e d   in  t h e   u p p e r   edge   p o r t i o n s   172a  t h e r e o f .   End  p o r -  
t i o n s   21a  of   t h e   c e n t r a l   s h a f t   21  l o n g i t u d i n a l l y   e x t e n d  

f rom  b o t h   e n d s   of  t h e   p l a t e n   20  and  d e f i n e   an  a n n u l a r   r e -  

c e s s   21b  r e g i s t r a b l e   w i t h   r e c e i v i n g   g r o o v e s   172  so  as  t o  

be  r o t a t a b l y   s u p p o r t e d   t h e r e b y .   T h u s ,   t h e   p l a t e n   20  i s  

p o s i t i o n e d   o v e r   t h e   two  s h a f t s   12  and  13  by  means   of  t h e  

s i d e   f r a m e s   17  in  s u c h   a  m a n n e r   t h a t   t h e   p l a t e n   20  c o n -  

f r o n t s   t h e   p r i n t i n g   h e a d s   15.  As  t h e   s i d e   f r a m e s   17  p i v o t  

a b o u t   t h e   a x i s   e s t a b l i s h e d   by  t h e   a d j u s t i n g   s h a f t   12  a s  

d e s c r i b e d   a b o v e ,   t h e   p l a t e n   20  i s   r e s p o n s i v e l y   m o v e d  

t h r o u g h   a  s l i g h t   a r c   so  as  to   be  d i s p l a c e d   t o w a r d s   o r  

away  f rom  t h e   p r i n t i n g   h e a d s   15  in  d e p e n d e n c e   upon  t h e  

d i r e c t i o n   of  p i v o t a l   m o v e m e n t   of  t h e   s i d e   f r a m e s   17  a b o u t  

s h a f t   1 2 .  

An  a r c u a t e   p a p e r   g u i d e   22  is   f i x e d l y   h e l d   b e t w e e n   t h e   b a s e  

f r a m e s   11  and  i s   p o s i t i o n e d   in  s u c h   a  m a n n e r   t h a t   a  gap  o f  

p r e d e t e r m i n e d   d i m e n s i o n   i s   d e f i n e d   b e t w e e n   t h e   p l a t e n   20  

and  t h e   p a p e r   g u i d e   22.  A  p r i n t i n g   s h e e t   i s   t h u s   i n s e r t -  

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

20  by  t h e   p a p e r   g u i d e   22.  A  p l u r a l i t y   of  s l o t s   23  a r e  

f o r m e d   in  t h e   b o t t o m   of  t h e   p a p e r   g u i d e   22  in  s u c h   a  m a n -  

n e r   t h a t   t h e   s l o t s   23  a r e   a l i g n e d   in  t h e   l o n g i t u d i n a l  

d i r e c t i o n   of   t h e   p a p e r   g u i d e   22  so  as  to   a c c e p t   r e s p e c t i v e  

o n e s   of  a  p l u r a l i t y   of  p r e s s u r e   r o l l e r s   24.  T h u s ,   a  p o r -  
t i o n   of  e a c h   r o l l e r   24  e x t e n d s   t h r o u g h   i t s   r e s p e c t i v e  

s l o t   23  so  as  to   p r e s s   a  p r i n t i n g   s h e e t   a g a i n s t   t h e   p l a -  

t e n   2 0 .  

The  p r e s s u r e   r o l l e r s   24  a r e   l o n g i t u d i n a l l y   a r r a n g e d   r e l a -  

t i v e   to   p l a t e n   20  on  a  r e s p e c t i v e   l e a f   s p r i n g   member   2 5 .  

Each   p r e s s u r e   r o l l e r   24  has   a  c e n t r a l   s h a f t   241  r o t a t a b l y  

e n g a g e d   w i t h   o p p o s i n g   r e c e s s e s   251  f o r m e d   in  t h e   l e a f  

s p r i n g   member   25.  The  l e a f   s p r i n g   member   i s   p r e f e r a b l y  

a  r e c t a n g u l a r   f l a t   p l a t e   w i t h   t h e   p r e s s u r e   r o l l e r s   24  

e x t e n d i n g   a c r o s s   r e c t a n g u l a r   h o l e s   251a   f o r m e d   in   t h e  



l e a f   s p r i n g   member   25.One  s i d e  p o r t i o n   25a  of  t he   l e a f   s p r i n g  

member   25  i s   c o u p l e d   to  t h e   u p p e r   edge   26a  of  m o u n t i n g  

w a l l 2 6   on  t h e   b a s e   p l a t e   10.  The  one  s i d e   p o r t i o n   25a  o f  

t h e   l e a f   s p r i n g   member   25  i s   p r e f e r a b l y   s e c u r e d   to   t h e  

u p p e r   edge   26a  of  t h e   m o u n t i n g   w a l l   26  by  m a t i n g   e n g a g e -  

ment   b e t w e e n   t h e   s u p p o r t i n g - p i e c e s   261  of  w a l l   26  a n d  

m o u n t i n g   h o l e s   252  f o r m e d   in  t h e   one  s i d e   p o r t i o n   2 5 a . '  

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

r e s t s   upon  t h e   r e c e s s e d   c u t   p o r t i o n   12b  of  t h e   a d j u s t i n g  

s h a f t   1 2 .  

T h e r e f o r e ,   as  t h e   a d j u s t i n g   s h a f t   12  r o t a t e s ,   t h e   l e a f  

s p r i n g   member   25  i s   v e r t i c a l l y   d i s p l a c e d   a g a i n s t   i t s   b i a s  

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

t h e   c y l i n d r i c a l   s u r f a c e   of  t h e   s h a f t   12  and  t h e   r e c e s s e d  

c u t   p o r t i o n   12b.   In  s u c h   a  m a n n e r ,   t h e   r e c e s s e d   c u t  

p o r t i o n   12b  and  t h e   c y l i n d r i c a l   s u r f a c e   of  t h e   s h a f t   12 

e s t a b l i s h e s   a  cam  w h i c h   d i s p l a c e s   t h e   p r e s s u r e   r o l l e r s  

24  i n t o   and  o u t   of  p r e s s i n g   e n g a g e m e n t   r e l a t i v e   to   t h e  

p r i n t i n g   s h e e t   on  t h e   p l a t e n   20  in  r e s p o n s e   to   r o t a t i o n  

of  t h e   s h a f t   12  in  o p p o s i t e   r o t a t i o n a l   d i r e c t i o n s ,   r e -  

s p e c t i v e l y .  

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

p l a t e n   20  and  t h e   p a p e r   g u i d e   22  and  i s   h e l d   b e t w e e n   t h e  

p l a t e n   20  and  t h e   p r e s s u r e   r o l l e r s   24  as  p r e v i o u s l y  

d e s c r i b e d .   As  t h e   p l a t e n 2 0   r o t a t e s   a b o u t   i t s   l o n g i t u d i n a l  

a x i s   e s t a b l i s h e d   by  c e n t r a l   s h a f t   21,  t h e   p r i n t i n g   s h e e t  

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

t h e   p l a t e n   20,   g u i d e d   by  t h e   p a p e r   g u i d e   22,   so  t h a t  

i t   e x i t s   t o w a r d s   t h e   l e f t   p l a t e n   20  as  v i e w e d   in  F i g .   3 .  

The  p r i n t i n g   h e a d s   15  of  t h e   p r i n t i n g   m e c h a n i s m   16  a r e  
t h e n   c a u s e d   to   c o n f r o n t   p r i n t i n g   hammers   ( n o t   s h o w n ) ,  

s u c h   t h a t   t h e   p r i n t i n g   h e a d s   15  a r e   s e l e c t i v e l y   h a m m e r e d  

to  p r i n t   upon  t h e   p r i n t i n g   s h e e t   on  t h e   p l a t e n   2 0 .  



The  g u i d e   s h a f t   13  i s   m a n u a l l y   p i v o t a l   t h r o u g h   a  p r e -  
d e t e r m i n e d   a n g l e   by  m a n i p u l a t i o n   of  an  a d j u s t i n g   l e v e r  

30.  T h u s ,   upon  p i v o t a l   m o v e m e n t   of  s h a f t   13,  t h e   e c c e n t r i c  

cams  18  a r e   r e s p o n s i v e l y   p i v o t e d   a b o u t   t h e i r   e c c e n t r i c  

a x i s   ( e s t a b l i s h e d   by  s h a f t   13)  in  t h e   cam  g r o o v e s   1 7 1 ,  

r e s p e c t i v e l y ,   so  t h a t   t h e   s i d e   f r a m e s   17  a r e   p i v o t e d   i n  

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

100a  in  F i g u r e s   4  and  5.  As  t h e   s i d e   f r a m e s   17  p i v o t ,   t h e  

p l a t e n   20  c o u p l e d   to   t h e   s i d e   f r a m e s   17  i s   t h u s   r e s p o n s -  

i v e l y   moved  t o w a r d s   or   away  f rom  t h e   p r i n t i n g   h e a d s   15  a s  

i n d i c a t e d   by  t h e   a r r o w   101  in  F i g u r e   5  to  c h a n g e   t h e   d i -  

m e n s i o n   of  gap  d  d e f i n e d   b e t w e e n   t h e   p l a t e n   20  and  t h e  

p r i n t i n g   h e a d s   15.  T h u s ,   t h e   gap  d  d e f i n e d   b e t w e e n   t h e  

p l a t e n   20  and  p r i n t i n g   h e a d s   15  can  be  a d j u s t e d   to   a n  

o p t i m u m   d i m e n s i o n   f o r   u n i f o r m   p r i n t i n g   p u r p o s e s   so  as  t o  

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

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

p r e s s u r e   of  t h e   p r i n t i n g   h e a d s   15  can  be  s e t   to   an  o p t i -  

mum  v a l u e   in  d e p e n d e n c e   upon  t h e   t h i c k n e s . s   of  a  p r i n t i n g  
s h e e t .  

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

a b o v e ,   t h e   p r e s e n t   i n v e n t i o n   i s   a l s o   a p p l i c a b l e   to   a  

s e r i a l - t y p e   p r i n t e r .   M o r e o v e r ,   t h e   p r e s e n t   i n v e n t i o n   c a n  

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

p r i n t e r   or  a  t r a c t o r - f e e d   t y p e   p r i n t e r   in  a d d i t i o n   to   t h e  

f r i c t i o n - f e e d   t y p e   p r i n t e r   d e s c r i b e d   a b o v e .   G u i d e   s h a f t  

13  c o u l d   a l s o   be  p i v o t e d   a u t o m a t i c a l l y   t h r o u g h   e . g .   m o t o r  

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



1.  An  a d j u s t i n g   d e v i c e   f o r   d i m e n s i o n a l l y   a d j u s t i n g   a  

gap  (d)  d e f i n e d   b e t w e e n   a  p l a t e n   (20)  and  a  p r i n t   h e a d  

a s s e m b l y   ( 1 6 ) ,   s a i d   d e v i c e   c o m p r i s i n g  

-  s i d e   f r a m e   means   (17)  f o r   j o u r n a l l y   m o u n t i n g   s a i d  

p l a t e n   ( 2 0 ) ;  

-  p i v o t a l   s u p p o r t i n g   s h a f t   means   (13)  f o r   s u p p o r t i n g  

s a i d   p r i n t   h e a d   a s s e m b l y   (16)  to   p e r m i t   f o r   r e c i p r o -  

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

s a i d   s u p p o r t i n g   s h a f t   means   (13)  s u b s t a n t i a l l y  

p a r a l l e l   to   s a i d   p l a t e n   ( 2 0 )  

-  a d j u s t i n g   s h a f t   means   f o r   m o u n t i n g   s a i d   s i d e  

f r a m e   means   (17)  f o r   p i v o t a l  m o v e m e n t   a b o u t   an  a d j u s t -  

i ng   a x i s   (12a)   e s t a b l i s h e d   by  s a i d   a d j u s t i n g   s h a f t  

means   a n d  

-  cam  means   (18)  f i x e d   to  s a i d   s u p p o r t i n g   s h a f t   means  (13) 

f o r   p i v o t a l   movement  t h e r e w i t h   and  e n g a g e a b l e   w i t h  

s a i d   s i d e   f r a m e   means   ( 1 7 ) ,   s a i d   cam  means   (18)  f o r  

p i v o t a l l y   m o v i n g   s a i d   s i d e   f r a m e   means   (17)  a b o u t  

s a i d   a d j u s t i n g   a x i s   (12a)   in  r e s p o n s e   to  p i v o t a l  

m o v e m e n t   of  s a i d   s u p p o r t i n g   s h a f t   m e a n s  ( 1 3 ) ,   s a i d  

p l a t e n   (20)  t h e r e b y   b e i n g   c a r r i e d   by  s a i d   s i d e   f r a m e  

means   (17)  t h r o u g h   an  a r c   to  d i s p l a c e   s a i d   p l a t e n  

(20)  r e l a t i v e   to   s a i d   p r i n t   h e a d   a s s e m b l y   (16)  w h e r e -  

by  a  gap  (d)  d e f i n e d   t h e r e b e t w e e n   i s   d i m e n s i o n a l l y  

a d j u s t e d .  



2.  An  a d j u s t i n g   d e v i c e   as  in  c l a i m   1  w h e r e i n   s a i d   c a m  

means   i n c l u d e s   an  e c c e n t r i c   cam  ( 1 8 ) .  

3.  An  a d j u s t i n g   d e v i c e   as  in  c l a i m   1  or  2,  w h e r e i n  

s a i d   s i d e   f r a m e   means   - i n c l u d e s   a  p a i r   of  s i d e   f r a m e  

m e m b e r s   (17)  i n t e r c o n n e c t e d   by  s a i d   a d j u s t i n g   s h a f t   m e a n s  

(12  a)  to   l a t e r a l l y   s u p p o r t   s a i d   p l a t e n   ( 2 0 ) ,   a t   l e a s t  

one  of  s a i d   s i d e   f r a m e   m e m b e r s   (17)  i n c l u d i n g   m e a n s  

d e f i n i n g   a  cam  g r o o v e   (171)  s i z e d   and  c o n f i g u r e d   to   a c c e p t  

s a i d   e c c e n t r i c   cam  (18)  t h e r e i n ,   w h e r e i n   s a i d   e c c e n t r i c  

cam  (18)  b e a r s   a g a i n s t   s a i d   cam  g r o o v e   to  r e s p o n s i v e l y  

p i v o t a l l y   move  s a i d   p a i r   of  s i d e   f r a m e   member s   (17)  u p o n  
r o t a t i o n   of  s a i d   s u p p o r t i n g   s h a f t   means   ( 1 3 ) .  

4.  In  a  p r i n t e r   of  t h e   t y p e   h a v i n g   a  p r i n t i n g   m e c h a n i s m  

(16)  c a r r y i n g   p r i n t i n g   h e a d s   ( 1 5 ) ,   f i r s t   and  s e c o n d   g u i d e  

s h a f t s   ( 1 2 , 1 3 )   f o r   m o u n t i n g   s a i d   p r i n t i n g   m e c h a n i s m   ( 1 6 )  

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

s e c o n d   g u i d e   s h a f t s   ( 1 2 , 1 3 )   e a c h   m o u n t e d   f o r   p i v o t a l  

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

p l a t e n   (20)  in   c o n f r o n t i n g   r e l a t i o n s h i p   to   s a i d   p r i n t i n g  

h e a d s   (15)  to   e s t a b l i s h   a  gap  (d)  t h e r e b e t w e e n ,   a n d  

a d j u s t i n g   means   to   a d j u s t a b l y   s e l e c t   a  d i m e n s i o n   of  s a i d  

gap  ( d ) ,   t h e   i m p r o v e m e n t   w h e r e i n   s a i d   a d j u s t i n g   m e a n s  

c o m p r i s e s :  

-  a  b a s e   member   (10)  i n c l u d i n g   a  p a i r   of  u p r i g h t  

s e p a r a t e d   b a s e   f r a m e s   ( 1 1 ) ;  

-  a  p a i r   of   s e p a r a t e d   f r a m e s   (17)  a d j a c e n t   to   a  

r e s p e c t i v e   one  of  s a i d   b a s e   f r a m e s   ( 1 1 ) ,   s a i d   s i d e  

f r a m e s   (17)  b e i n g   f i x e d   to  a  r e s p e c t i v e   end  ( 1 2 a )  

of  s a i d   f i r s t   s h a f t   (12)  so  as  to  be  p r i v o t a l  

t h e r e w i t h ,   a t   l e a s t   one  of  s a i d   s i d e   f r a m e s   ( 1 7 )  

i n c l u d i n g   means   (171)  d e f i n i n g   a  b e a r i n g   s u r f a c e  

( 1 7 1 a ,   1 7 1 b ) ;  

-  means   (172)  to   j o u r n a l l y   moun t   s a i d   p l a t e n   ( 2 0 )  



to   s a i d   s i d e   f r a m e s   (17)  so  t h a t   s a i d   p l a t e n   ( 2 0 )  

s p a n s   t h e   d i s t a n c e   b e t w e e n   s a i d   s i d e   f r a m e s   ( 1 7 )  

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

s h a f t s   ( 1 2 , 1 3 ) ;   a n d  

-  c a m   means   (18)  f i x e d   to  s a i d   s e c o n d   s h a f t   (13)  s o  

as  to  be  p i v o t a l   t h e r e w i t h   and  o p e r a t i v e l y   e n g a g e -  

a b l e   w i t h   s a i d   b e a r i n g   s u r f a c e   ( 1 7 1 a ,   171b)  o f  s a i d  

a t   l e a s t   one  s i d e   f r a m e   ( 1 7 ) ,   s a i d   cam  means   ( 1 8 )  

f o r   b e a r i n g   a g a i n s t   s a i d   b e a r i n g   s u r f a c e   ( 1 7 1 a ,  

171b)  upon   r o t a t i o n   of  s a i d   s e c o n d   s h a f t   (13)  t o  

r e s p o n s i v e l y   c a u s e   s a i d   p a i r   of  s i d e   f r a m e s   (17)  t o  

p i v o t   a b o u t   s a i d   f i r s t   a x i s   (12)  to   t h e r e b y   d i s -  

p l a c e   s a i d   p l a t e n   (20)  r e l a t i v e   to   s a i d   p r i n t i n g  

h e a d s   (15)  w h e r e b y   s a i d   d i m e n s i o n   of  s a i d   gap  (d )  

i s   a d j u s t e d .  

5.  A d j u s t i n g   means   as  in  c l a i m   4,  w h e r e i n   s a i d   c a m  

means   (18)  i s   a  cam  e c c e n t r i c a l l y   m o u n t e d   to   s a i d   s e c o n d  

s h a f t   ( 1 3 ) .  

6.  A d j u s t i n g   means   as  in  c l a i m   4  or  5,  w h e r e i n   s a i d  

means   d e f i n i n g   a  b e a r i n g   s u r f a c e   d e f i n e s   a  p a i r   o f  

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

f a c e s   ( 1 7 1 a ,   171b)  b e t w e e n  w h i c h   s a i d   c a m  m e a n s   (18)  i s  

p i v o t a l .  

7.  A d j u s t i n g   means   as  in  one  of  t h e   c l a i m s   4  to   6 ,  

w h e r e i n   s a i d   s e c o n d   s h a f t   (13)  i n c l u d e s   l e v e r   means   ( 3 0 )  

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

s h a f t   ( 1 3 )  
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