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©  Automatic  printing  plate  exchange  system. 

©  An  improved  automatic  printing  plate  exchange  system 
is  described  herein,  which  comprises  plate  holding  means 
adapted  to  be  mounted  to  a  printing  plate  while  presenting  a 
resilient  effect  as  a  whole  and  having  anchor-shaped  engag- 
ing  sections  (12,12',12",15,15',15ra)  along  its  front  and  rear 
edges,  send-out  means  (16)  for  sequentially  sending  out 
plates  (3)  which  have  been  preliminarily  arrayed  in  a 
predetermined  order,  up  to  a  predetermined  position,  con- 
veyor  means  (41)  for  receiving  the  plate  (3)  sent  out  from 
said  send-out  means  by  engaging  with  the  anchor-shaped 
engaging  section  of  said  plate  holding  means  and  conveying 
the  plate  up  to  a  predetermined  position  above  a  printing 
section,  a  printing  cylinder  (77)  on  which  said  plate  (3)  can  be 
mounted,  and  delivery  means  (18)  for  receiving  the  plate 
from  the  conveyor  means  (41)  by  engaging  with  the 
anchor-shaped  engaging  section  and  delivering  the  plate  to 
said  printing  cylinder. 
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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 u t o m a t i c   e x c h a n g e  

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

In  g e n e r a l ,   p r i n t i n g   s e c t i o n s   in  p a p e r   w o r k i n g   m a c h i n e s  

a r e   c l a s s i f i e d   i n t o   two  t y p e s   o f   an  u p p e r   p r i n t i n g   t y p e   and  a  

l o w e r   p r i n t i n g   t y p e ,   and  in   e i t h e r   t y p e ,   m o u n t i n g   and  d i s -  

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

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

a f t e r   a  s p a c e   f o r   m o u n t i n g   a  p l a t e   s h e e t   (3)  o n t o   a  p r i n t i n g  

c y l i n d e r   (4)  has   b e e n   e s t a b l i s h e d   by  s e p a r a t i n g   a  p r i n t i n g  

s e c t i o n   (2)  and  a  p a p e r   f e e d   s e c t i o n   (2a)  f rom  a  p a p e r   e j e c t  

s e c t i o n   (1)  as  shown  in  F i g .   1  w h i c h   i l l u s t r a t e s   one  e x a m p l e  

of  t he   u p p e r   p r i n t i n g   s y s t e m   in  t h e   p r i o r   a r t .   The  o u t l i n e   o f  

t h i s   w o r k i n g   p r o c e d u r e   w i l l   be  e x p l a i n e d   in  t h e   f o l l o w i n g .  

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

p l a t e   s h e e t   ( 3 ) ,   i t   c o n s i s t s   of   t h e   f o l l o w i n g   s t e p s :  

(a)  A  f r o n t   f i x t u r e   s t r i p   (6)  of   a  p l a t e   s h e e t   (3)  a s  

shown  in  F i g .   2  (X  in  F i g .   2  i n d i c a t e s   a  f r o n t   s i d e ,  

w h i l e   Y  i n d i c a t e s   a  r e a r   s i d e )   i s   i n s e r t e d   i n t o   a  m o u n t -  

i ng   s l o t   (S)  of  a  p r i n t i n g   c y l i n d e r   (4)  shown  in  F i g .   1 

to  m o u n t   t h e   f r o n t   edge   of   t h e   p l a t e   s h e e t   (3)  o n t o   t h e  

p r i n t i n g   c y l i n d e r   ( 4 ) .  

(b)  T h e n ,   t h e   p r i n t i n g   c y l i n d e r   (4)  i s   made  to   r o t a t e   i n  

t he   d i r e c t i o n   of  an  a r r o w   by  a c t u a t i n g   a  p u s h - b u t t o n  



s w i t c h   ( n o t   s h o w n ) .  

(c)  S u b s e q u e n t l y ,   t h e   p l a t e   s h e e t   (3)  i s   w r a p p e d   a r o u n d  

t h e   p r i n t i n g   c y l i n d e r   (4)  by  one  h a n d .  

(d)  N e x t ,   a  r e a r   f i x t u r e   s t r i p   (7)  i s   f i t t e d   i n t o   a  

s l o t   (e)  on  t h e   p r i n t i n g   c y l i n d e r   (4)  ( F i g .   3 ( a ) ) .  

(e)  F u r t h e r ,   a  f a s t e n i n g   s h a f t   (8)  i s   r o t a t e d   in   t h e  

d i r e c t i o n   of   an  a r r o w   as  shown  in  F i g .  3 ( b )   to   a t t r a c t  

t he   p l a t e   s h e e t   (3)  f r o m   i t s   r e a r   end  p o r t i o n ,   a n d  

f i n a l l y   t he   p l a t e   s h e e t   (3)  i s   f i x e d   in  a  s t r e t c h e d  

s t a t e   by  means   of   a  r a t c h e t   w h e e l   (9)  p r o v i d e d   on  an  e n d  

s u r f a c e   of   t h e   f a s t e n i n g   s h a f t   (8)  and  a  c l aw   ( 1 0 ) .  

I t   i s   to  be  n o t e d   t h a t   r e f e r e n c e   n u m e r a l   (5)  in   F i g .   2 

d e n o t e s   a  p l a t e   f o r   p r i n t i n g .  

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

s h e e t   ( 3 ) ,   i t   c o n s i s t s   of   the  f o l l o w i n g   s t e p s :  

(a)  At  f i r s t ,   t h e   c l aw  (10)  i s   d i s e n g a g e d   f rom  t h e   r a t c h e t  

w h e e l   (9)  w h i c h   has   been   e n g a g e d   w i t h   t h e   f o r m e r .  

(b)  Then  t h e   p l a t e   s h e r t   (3)  i s   r e l a x e d   by  r o t a t i n g   t h e  

f a s t e n i n g   s h a f t   (8)  in   :he  d i r e c t i o n   o p p o s i t e   to   t h e   a r r o w  

( t h e   s t a t e   shown  in  F i g   3 ( a ) ) ,   and  t h e r e b y   t he   r e a r  

f i x t u r e   s t r i p   (7)  i s   d i s e n g a g e d   f rom  t he   s l o t   ( e ) .  

(c)  S u b s e q u e n t l y ,   w h i l e   t he   p r i n t i n g   c y l i n d e r   is   r o t a t e d  

in  t h e   d i r e c t i o n   o p p o s i t e   to   t h e   a r r o w   shown  in  F i g .   1 ,  

t he   p l a t e   s h e e t   (3)  i s   u n w r a p p e d   f rom  i t s   r e a r   end  p o r t i o n .  

(d)  F u r t h e r ,   t h e   f r o n t   f x t u r e   s t r i p   (6)  i s   d i s e n g a g e d  



f rom  t he   s l o t   (S)  on  t h e   p r i n t i n g   c y l i n d e r   (4)  and  t h e n  

t he   p l a t e   s h e e t   (3)  i s   r e m o v e d .  

H o w e v e r ,   t h e   a b o v e - m e n t i o n e d   p r o c e s s   in  t he   p r i o r   a r t  

had   t h e   f o l l o w i n g   s h o r t c o m i n g s .   T h a t   i s ,   as  a  p r e p a r a t o r y  

s t e p   f o r   e x c h a n g i n g   t h e   p l a t e   s h e e t   (3)  i t   was  n e c e s s a r y   t o  

move  t h e   p r i n t i n g   s e c t i o n   (2)  and  t h e   p a p e r   f e e d   s e c t i o n   ( 2 a )  

f rom  t h e   p o s i t i o n   c o n t i g u o u s   to  t h e   p a p e r   e j e c t   s e c t i o n   ( 1 )  

i n d i c a t e d   by  d a s h - d o t   l i n e s   to  t h e   p o s i t i o n   i n d i c a t e d   by  s o l i d  

l i n e s   as  shown  in  F i g .   1.  A l s o ,   e x c h a n g e   of   t h e   p l a t e   s h e e t  

(3)  had  to  e n t i r e l y   r e l y   upon  m a n u a l   o p e r a t i o n s ,   and  f u r t h e r ,  

a f t e r   t h e   e x c h a n g e r w a s   f i n i s h e d   i t   was  a l s o   n e c e s s a r y   t o  

r e s t o r e   t he   p r i n t i n g   s e c t i o n   (2)  and  t h e   p a p e r   f e e d   s e c t i o n  

(2a)  w h i c h   had  b e e n   s e p a r a t e d   f rom  t h e   p a p e r   e j e c t   s e c t i o n   ( 1 )  

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

d a s h - d o t   l i n e s   in   F i g .   1.  T h e r e f o r e ,   t h e   p r o c e s s   in  t he   p r i o r  

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

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

I t   i s   a  p r i n c i p a l   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 u t o m a t i c   p r i n t i n g   p l a t e   e x c h a n g e   s y s t e m   w h i c h   i s  

f r e e   f rom  t h e   a b o v e - m e n t i o n e d   s h o r t c o m i n g s   in  t he   p r i o r   a r t .  

A  more  s p e c i f i c   o b j e c t   of   t he   p r e s e n t   i n v e n t i o n   i s   t o  

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

a  t i m e   r e q u i r e d   f o r   s e t   up  can  be  g r e a t l y   s h o r t e n e d ,   h e n c e   a  

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

t h e r e b y   l a b o r   s a v i n g   and  s a f e t y   can  be  i m p r o v e d .  



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

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

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

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

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

and  r e a r   e d g e n ,   s e n d - o u t   m e a n s   f o r   s e q u e n t i a l l y   s e n d i n g   o u t  

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

m i n e t   o r d e r ,   up  to  a  p r e d e t e r m i n e d   p o s i t i o n ,   c o n v e y o r   m e a n s  

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

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

p l a t e   h o l d i n g   m e a n s   and   c o n v e y i n g   t he   p l a t e   up  to  a  p r e d e t e r -  

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

on  w h i c h   s a i d   p l a t e   can  be  m o u n t e d ,   and  d e l i v e r y   means  f o r  

r e c e i v i n g   t h e   p l a t e   f rom  t h e   c o n v e y i n g   means   by  e n g a g i n g   w i t h  

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

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

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

f e a t u r e d   m a n n e r ,   p l a t e   s h e e t s   to   be  e x c h a n g e d   s e q u e n t i a l l y   c a n  

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

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

p l a t e   s h e e t   can  be  a u t o m a t i c a l l y   m o u n t e d   and  d i s m o u n t e d   in   a  

p r e d e t e r m i n e d   s e q u e n c e   o n t o   and   f rom  t h e   p r i n t i n g   c y l i n d e r  

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

p u s h - b u t t o n s .  



The  a b o v e - m e n t i o n e d   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 he   p r e s e n t   i n v e n t i o n   w i l l   become   more  a p p a r e n t  

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

e m b o d i m e n t  o f   t he   i n v e n t i o n   t a k e n   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 ,   w h e r e i n :  

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

p r i n t i n g   t y p e   in   a  p a p e r   w o r k i n g   m a c h i n e   in   t h e   p r i o r   a r t ,  

F i g .   2  i s   a  p e r s p e c t i v e   v i ew   of  a  p l a t e   s h e e t   h a v i n g  

a  f r o n t   f i x t u r e   s t r i p   and  a  r e a r   f i x t u r e   s t r i p   a t t a c h e d  

t h e r e t o ,  

F i g .   3 (a )   a n d   3(b)   a r e   e n l a r g e d   s i d e   v i e w s   s h o w i n g   a n  

e s s e n t i a l   p a r t   of   a  p r i n t i n g   c y l i n d e r   in  F i g .   1 ,  

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

a c c o r d i n g   to  one  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,  

F i g .   5 (a )   i s   a  p e r s p e c t i v e   v iew  s h o w i n g   a  p r e s e t  

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

i n v e n t i o n ,  

F i g .   5(b)   i s   a  c r o s s - s e c t i o n   v iew  t a k e n   a l o n g   l i n e  

A-A  in  F i g .   5 ( a ) ,  

F i g .   6  i s   a  c r o s s - s e c t i o n   f r o n t   v iew  of   a  p l a t e  

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

t h e   p r e s e n t   i n v e n t i o n ,   in   w h i c h   t he   p l a t e   c a r r i e r   on  t h e   l e f t  

hand   i s   shown  in  c r o s s - s e c t i o n   t a k e n   a l o n g   l i n e   B-B  in  F i g .   7 ,  

w h i l e   t h e   p l a t e   c a r r i e r   on  t h e   r i g h t   hand   i s   shown  as  v i e w e d  

in  t he   d i r e c t i o n   of   a r r o w   C  in   F i g .   7 ,  



F i g .   7  i s   a  s i d e   v i ew   of  t h e   p l a t e   c o n v e y o r   a p p a r a t u s  

in  F i g .   6 ,  

F i g .   8 (a)   i s   a  c r o s s - s e c t i o n   f r o n t   v i e w   of  a  p l a t e  

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

t h e   p r e s e n t   i n v e n t i o n ,  

F i g .   S(b)  i s   a  c r o s s - s e c t i o n   v i e w   t a k e n   a l o n g   l i n e  

D - D   in  F i g .   8 ( a ) ,  

F i g .   9  is   a  f r o n t   v i ew   of   an  a u t o m a t i c   p r i n t i n g   p l a t e  

e x c h a n g e   s y s t e m   a c c o r d i n g   to  one  p r e f e r r e d   e m b o d i m e n t   of  t h e  

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

a  p l a t e   c o n v e y o r   a p p a r a t u s   and  a  p r e s e t   a p p a r a t u s ,  

F i g s .   10  and   11  a r e   s i d e   v i e w s   s h o w i n g   t h e   s a m e  

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

a n d  

F i g s .   1 2 ( a )  ,   12 (b)  and  1 2 ( c )  ,   F i g s .   13  (a)  and  1 3 ( b )  ,  

and  F i g s .   1 4 ( a ) ,   1 4 ( b ) ,   1 4 ( c )   and  1 4 ( d ) ,   r e s p e c t i v e l y ,   a r e  

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

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

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

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

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

in   t h e   a c c o m p a n y i n g   d r a w i n g s .   F i g .   4  i s   a  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   s t a t e   of   a  p l a t e   s h e e t   (3)  in   t h e   p r i o r   a r t  

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

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



o n t o   and  f rom  a  p r i n t i n g   c y l i n d e r   in   an  a u t o m a t i c   p r i n t i n g  

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

of   t he   p r e s e n t   i n v e n t i o n .   F i g .   5  shows  a  p r e s e t   a p p a r a t u s  

(16)  f o r   p r e l i m i n a r i l y   a c c o m m o d a t i n g   p l a t e   s h e e t s   (3)  in   a  

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

t h a t   day .   F i g .   6  shows   a  p l a t e   c o n v e y o r   a p p a r a t u s   (41)  f o r  

c o n v e y i n g   p l a t e   s h e e t s   (3)  s u c c e s s i v e l y   f rom  t h e   p r e s e t  

a p p a r a t u s   (16)  to  a  p l a t e   e x c h a n g e   a p p a r a t u s   ( 1 8 ) .   I t   i s   t o  

be  n o t e d   t h a t   in   F i g .   6  t he   l e f t   hand   p l a t e   c a r r i e r   (17)  i s  

shown  in  c r o s s - s e c t i o n   t a k e n   a l o n g   l i n e   B-B  in  F i g .   7 .  

F i g .   7  i s   a  s i d e   v i ew  of  t he   p l a t e   c o n v e y o r   a p p a r a t u s  

( 4 1 ) ,   F i g .   8 (a)   i s   a  c r o s s - s e c t i o n   f r o n t   v i e w   o f   t h e   p l a t e  

e x c h a n g e   a p p a r a t u s   ( 1 8 ) ,   and  F i g .   8(b)  i s   a  c r o s s - s e c t i o n  

v iew  t a k e n   a l o n g   l i n e   D-D  in  F i g .   8 ( a ) .   F i g .   9  i s   a  f r o n t  

v i ew  of   an  a u t o m a t i c   p r i n t i n g   p l a t e   e x c h a n g e   s y s t e m   c o m p r i s i n g  

t he   p l a t e   e x c h a n g e   a p p a r a t u s   ( 1 8 ) ,   t h e   p l a t e   c o n v e y o r   a p p a r a t u s  

(41)  and  t h e   p r e s e t   a p p a r a t u s   ( 1 6 ) .   F i g .   10  i s   a  s c h e m a t i c  

s i d e   v iew  s h o w i n g   t h e   s t a t e   w h e r e   a  p l a t e   s h e e t   (3)  i s   b e i n g  

s e n t   f rom  t h e   p l a t e   c a r r i e r   (17)  to  t h e   p r e s e t   a p p a r a t u s ,   a n d  

F i g .   11  i s   a  s c h e m a t i c   s i d e   v i ew  s h o w i n g   t h e   s t a t e   w h e r e   a  

p l a t e   s h e e t   (3)  i s   b e i n g   s e n t   f rom  the   p r e s e t   a p p a r a t u s   ( 1 6 )  

to  t h e   p l a t e   c a r r i e r   ( 1 7 ) .  

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

e m b o d i m e n t   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   of   t h e   p l a t e  

s h e e t   (3)  h a v i n g   s p e c i a l   j i g s ,   t h e   p l a t e   p r e s e t   a p p a r a t u s   ( 1 6 ) ,  



t h e   p l a t e   c a r r i e r   (17)  and  t h e   p l a t e   e x c h a n g e   a p p a r a t u s   (18)  a s  

shown  in  F i g .   9.  At  f i r s t ,   as  shown  in  F i g .   4,  a  f i x t u r e   j i g  

(14)  to   be  f i t t i n g l y   e n g a g e d   w i t h   a  f r o n t   f i x t u r e   s t r i p   (6)  o f  

a  p l a t e   s h e e t   (3)  i n  t h e   p r i o r   a r t ,   i s   c o n n e c t e d   to   a  r u b b e r  

b e l t   ( 1 3 ) ,   and  t h e   o t h e r   end  of   t h e   r u b b e r   b e l t   (13)  i s  

c o n n e c t e d   to   a n d t h e r   f i x t u r e   j i g   (12)  h a v i n g   an  a n c h o r - s h a p e d  

p r o t r u s i o n .  i n   a d d i t i o n ,   a  r e a r   f i x t u r e   s t r i p   (7)  of   t he   p l a t e  

s h e e t   (3)  i s   f i t t i n g l y   e n g a g e d   w i t h   a  f i x t u r e   j i g   (15)  h a v i n g  

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

f a c t u r e   j i g   ( 1 2 ) .  

The  p r e s e t  a p p a r a t u s   i s   made  to   be  m o v a b l e   by  m o u n t i n g  

c a s t e r s   a t   f o u r   c o r n e r s   of   i t s   b o t t o m   s u r f a c e   a s . s h o w n   in  F i g .   5 .  

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

h o r i z o n t a l   f r a m e   is   m o u n t e d   a  U - s h a p e d   h a n d l e   ( 2 0 ) ,   and  a  h o o k  

(22)  m o u n t e d   a t   a  f r o n t   end  of   a  p i s t o n   rod  of   a  c y l i n d e r   ( 2 1 )  

i s   d e t a c h a b l y   c o u p l e d   to  a  h o r i z o n t a l   member   ( 2 0 ' )   of  t h e  

U - s h a p e d   h a n d l e   ( 2 0 ) .   The  c y l i n d e r   (21)  p i v o t a b l y   s u p p o r t e d  

by  a  s u p p o r t   member   ( 2 4 ) .  

At  t h e   u p p e r   p o r t i o n   of   t h e   p r e s e t   a p p a r a t u s   (16)  a r e  

r o t a t a b l y   s u p p o r t e d   s h a f t s   (25)  and  ( 2 5 ' ) ,   and  on  t h e s e   s h a f t s  

a r e   m o u n t e d   s p r o c k e t s   (26)  and  ( 2 6 ' ) ,   r e s p e c t i v e l y .   As  shown  i n  

F i g .   5 ( b ) ,   a  o n e - w a y   c l u t c h   (27)  i s   m o u n t e d   on  t h e   s h a f t   ( 2 5 1 ) ,  

and   a  s p r o c k e t   (36)  i s   f i x e d l y   s e c u r e d   to   t h e   s i d e   s u r f a c e   o f  

t h e   o n e - w a y   c l u t c h   ( 2 7 ) .   The  s p r o c k e t   (26)  m o u n t e d   on  t h e   r o t a r y  

s h a f t   (25)  i s   c o u p l e d   to   t he   s p r o c k e t   (261)  v i a   a  c h a i n   ( 2 9 ) .  



At  one  end  of   a  s p e c i a l   a t t a c h m e n t   (30)  p r o v i d e d   o n  

t h e   c h a i n   (29)  i s   r o t a t a b l y   m o u n t e d   a  V - s h a p e d   beam  (31)  f o r  

s u s p e n d i n g   t h e   p l a t e   s h e e t   ( 3 ) ,   and  a  cam  f o l l o w e r   (32)  i s  

m o u n t e d   a t   t h e   o t h e r  e n d   t h e r e o f .   The  cam  f o l l o w e r   (32)  i s  

i n t e r p o s e d   b e t w e e n   r a i l s   (33)  and  (33 ! )   p r o v i d e d   in   p a r a l l e l  

to  e a c h   o t h e r   on  t he   i n s i d e   s u r f a c e   of   a  s i d e   f r a m e   (110)  o f  

t h e   p r e s e t   a p p a r a t u s   ( 1 6 ) .   In  a d d i t i o n ,   a n o t h e r   s p r o c k e t   i s  

r o t a t a b l y   p r o v i d e d   on  t h e   same  s i d e   f r a m e   (110)   a t   a  p o s i t i o n  

r i g h t   u n d e r   t h e   s h a f t   ( 2 5 ' ) ,   and  t h i s   s p r o c k e t   (34)  i s   c o u p l e d  

to  t h e   a b o v e - d e s c r i b e d   s p r o c k e t   (36)  v i a   a  c h a i n   ( 3 5 ) .  

R e f e r e n c e   n u m e r a l   ( 3 8 )  d e s i g n a t e s  a  c y l i n d e r   p r o v i d e d  

on  t h e   s i d e   f r a m e   ( 1 1 0 ) ,   a n d  a  r o d   end  of   t h i s   c y l i n d e r   ( 3 8 )  

is   c o u p l e d   to   t h e   c h a i n   (35)  a t   a  p o i n t  a   in   F i g .   5  so  t h a t  

t h e   s p r o c k e t   (36)  can  be  r o t a t e d   by  a c t u a t i n g   t h e   c y l i n d e r   ( 3 8 ) .  

The  b o t t o m   end  of  t h e   c y l i n d e r   (38)  i s   f i x e d   to   t h e   s i d e   f r a m e  

(110)  v i a   a  s u p p o r t   member   ( 4 0 ) .   As  a  r e s u l t ,   in  r e s p o n s e   t o  

one  s t r o k e   of   r e c i p r o c a t i n g   m o t i o n   of  t h e   c y l i n d e r   ( 3 8 ) ,   t h e  

s p r o c k e t   ( 2 6 ' )   i s   r o t a t e d   in   one  d i r e c t i o n   by  a  p r e d e t e r m i n e d  

a n g l e   v i a   t h e   o n e - w a y   c l u t c h   ( 2 7 ) .  

As  shown  in  F i g .   6,  t h e   p l a t e   c o n v e y o r   a p p a r a t u s   ( 4 1 )  

c o n s i s t s   of   a  t r a c k   e l e v a t o r   (42)  and  a  p l a t e   c o n v e y i n g   c a r r i e r  

( 1 7 ) .   R e f e r e n c e   n u m e r a l   (43)  d e s i g n a t e s   a  t r a c k ,   w h i c h   i s  

s u s p e n d e d   f rom  one  e n d s   of   i n v e r s e   L - s h a p e d   b e a m s   (44)  and  ( 4 4 ' ) .  

V e r t i c a l   p o r t i o n s   (44")   of   t he   i n v e r s e   L - s h a p e d   beams   (44)  a n d  

( 4 4 ' )   a r e   s l i d a b l y   f i t t e d   in  s u p p o r t   beams   (45)  p r o v i d e d  o n   t h e  



t o p   s u r f a c e   of   a  f r a m e   (79)  of   t h e   p r i n t i n g   s e c t i o n   ( 2 ) .   A 

p i s t o n   rod   (47)  of   a  c y l i n d e r   (48)  i s   c o u p l e d  t o   a  p i n   ( 4 6 )  

p r o v i d e d   on  the   s i d e   s u r f a c e   of   t h e   i n v e r s e   L - s h a p e d   beam  ( 4 4 ) ,  

and  t h e   c y l i n d e r   (48)  i s   f i x e d l y   s e c u r e d   to   t h e   s i d e   s u r f a c e  

of   t h e   s u p p o r t   beam  ( 4 5 ) .   F u r t h e r m o r e ,   r a c k s   (49)  f i x e d l y  

s e c u r e d   to  o t h e r   s i d e   s u r f a c e s   of   t he   s u p p o r t   beams  (45)  m e s h  

w i t h   p i n i o n s   (51)  and   ( 5 1 ' )   p r o v i d e d   a t   t h e  o p p o s i t e   ends   o f  

a  s h a f t   (50)  w h i c h   i s   p i v o t a b l y   s u p p o r t e d   b e t w e e n   t h e   i n v e r s e  

L - s h a p e d   beams   (44)  and  ( 4 4 ' ) .  

Wi th   r e f e r e n c e   to   F i g .   7,  w h e e l s   (53)  r o t a t a b l y   m o u n t e d  

to  a  U - s h a p e d   f r a m e   (52)  make  c o n t a c t   w i t h   i n s i d e   s u r f a c e s   o f  

f l a n g e   p o r t i o n s   of   t h e   t r a c k   (43)  h a v i n g   an  I - s h a p e d   c r o s s -  

s e c t i o n   so  t h a t   t h e   c a r r i e r   (17)  can  t r a v e l   a l o n g   the   t r a c k  

( 4 3 ) .   On  t h e   b o t t o m   s u r f a c e   of   t h e   f l a n g e   p o r t i o n s   of  t h e  

t r a c k   (43)  is   f i x e d l y   s e c u r e d   a  r a c k   ( 5 4 ) ,   and  a  p i n i o n   ( 5 5 )  

i s   d i s p o s e d   a t   a  p o s i t i o n   a d a p t e d   to  mesh  w i t h   t he   r a c k   ( 5 4 ) .  

A  m o t o r   (56)  c o u p l e d   to   t h e   p i n i o n   (55)  i s   f i x e d l y   s e c u r e d   t o  

a  b o t t o m   p l a t e   (57)  of   t h e   U - s h a p e d   f r a m e   ( 5 2 ) .  

In  a d d i t i o n ,   as  shown  in  F i g .   6,  a t   t h e   c e n t e r   of  t h e  

b o t t o m   s u r f a c e   of  t h e ' U - s h a p e d   f r a m e   (52)  i s   p r o v i d e d   a  

f u l c r u m   ( 5 8 ) ,   and  a  f r a m e   (59)  i s   r o t a t a b l y   m o u n t e d   a t   t h e  

f u l c r u m   ( 5 8 ) .   In  t h e   u p p e r   p o r t i o n   of   t h e   f r a m e   (59)  a r e  

r o t a t a b l y   s u p p o r t e d   r o t a r y   d r i v e   s h a f t s   (61)  and  ( 6 1 ' )   a s  

p e n e t r a t i n g   t h r o u g h   a  s u p p o r t   b a s e   ( 6 0 ) ,   one  e n d s   of  t h e s e  

r o t a r y   d r i v e   s h a f t s   (61)  and  ( 6 1 ' )   a r e   c o n n e c t e d   to  d r i v e  



m o t o r s   (62)  and  ( 6 2 ' ) ,   r e s p e c t i v e l y ,   and  t he   o t h e r   e n d s   a r e  

c o n n e c t e d   v i a   u n i v e r s a l   j o i n t s   (63)  and  ( 6 3 ' )   to  r o t a r y   d r i v e  

s h a f t s   (64)  and  ( 6 4 ' )   of  t h e   a d j a c e n t   c a r r i e r   ( 1 7 ' ) .  

On  t he   b o t t o m   s u r f a c e   of   t h e   s u p p o r t   b a s e   (60)  a r e  

f i x e d l y   s e c u r e d   c y l i n d e r s   ( 6 5 ) ,   s u p p o r t  b e a m s   (67)  a r e   m o u n t e d  

a t   t h e   b o t t o m   end  of   t he   p i s t o n   r o d s   (66)  of   t he   c y l i n d e r s   ( 6 5 ) ,  

and  in  two  s l o t s  o f   e a c h   s u p p o r t   beam  (67)  a r e   r o t a t a b l y   m o u n t e d  

s p r o c k e t s   (68)  and  ( 6 9 ) ,   r e s p e c t i v e l y .   On  t h e   a b o v e - d e s c r i b e d  

r o t a r y   d r i v e   s h a f t s   (61)  and  ( 6 1 ' )   a r e   m o u n t e d   s p r o c k e t s   ( 7 0 )  

and  ( 7 1 ) ,   r e s p e c t i v e l y ,   and  f u r t h e r ,   as  shown in  F ig .   7,  in  t h e  

.  l o w e r   p o s i t i o n   of   t he   f r a m e   (59)  a r e   a l s o   r o t a t a b l y   m o u n t e d  

s p r o c k e t s   ( 7 1 ) .   T h e s e   s p r o c k e t s   ( 6 8 ) ,   ( 6 9 ) ,   ( 7 0 ) ,   ( 7 0 ' )   a n d  

(71)  a r e   c o u p l e d   t h r o u g h   c h a i n s   (72)  and  ( 7 2 ' ) ,   r e s p e c t i v e l y .  

As  shown  o n  t h e   r i g h t   s i d e   p l a t e   c a r r i e r   ( 1 7 ' )   i n  

F i g .   6,  an  u p p e r   c l a w   (73)  i s   m o u n t e d   on  the   c h a i n s   ( 7 2 ) ,   a  

l o w e r   c l aw  (74)  i s   m o u n t e d   on  t h e   c h a i n s   ( 7 2 ' ) ,   and  t h e s e  

c l a w s   (73)  and  (74)  has   a  c o n f i g u r a t i o n   a d a p t e d   to  e n g a g e  

w i t h   t he   a n c h o r - s h a p e d   p r o t r u s i o n s   ( 1 2 ' )   and  ( 1 5 ' ) ' ,   r e s p e c t i v e - .  

l y ,   of   t he   f i x t u r e   j i g s   (12)  and  (15)  of   t he   p l a t e   s h e e t   ( 3 ) .  

I t   i s   to  be  n o t e d   t h a t  t h e   p l a t e   c a r r i e r   (17)  on  the   l e f t  

h a n d   in  F i g .   6  i s   shown  in  c r o s s - s e c t i o n   t a k e n   a l o n g   l i n e  

B-B  in  F i g .   7,  and  t h e   p i s t o n   rod   (66)  of  t h e   c y l i n d e r   ( 6 5 )  

is   shown  in   a  r e t r a c t e d   s t a t e .   W h e r e a s ,   t he   p l a t e   c a r r i e r   ( 1 7 ' )  

on  t h e   r i g h t   hand   in  F i g .   6  i s   shown  as  v i e w e d   in  t he   d i r e c t i o n  

of   a r r o w   C  in   F i g .   7 .  



As  shown  in  F i g .   8,  t h e   p l a t e   e x c h a n g e   a p p a r a t u s   ( 1 8 )  

i s   c o n s t r u c t e d   of   a  f e e d - i n   cam  d e v i c e   ( 7 5 ) ,   a  r e c e i v i n g  

r o l l   ( 7 6 ) ,   a  p r i n t i n g   c y l i n d e r   (77)  and   a  d r i v i n g   d e v i c e   ( 7 8 )  

f o r   t h e   r e s p e c t i v e   d e v i c e s .   On  a  f r a m e   (79)  o f   a  p r i n t i n g  

s e c t i o n   (2)  i s   r o t a t a b l y   m o u n t e d   a  cam  s h a f t   (80)  and  on  t h i s  

s h a f t   a r e   m o u n t e d   a  p l u r a l i t y   o f   c l a w s   (83)  e a c h   c o n s i s t i n g   o f  

a  r e a r   e d g e   c l a w   (81)  and  a  f r o n t   e d g e   c l a w   ( 8 2 ) .   At  one  e n d  

of   t h e   cam  s h a f t   (80)  i s   p r o v i d e d   a  g e a r   ( 8 4 ) ,   and  a  g e a r   ( 8 5 )  

m e s h e d   w i t h   t h e   g e a r   (84)  i s   c o u p l e d   v i a   a  c o u p l i n g   m e m b e r  

(86)  to   a  m o t o r   ( 8 7 ) .   The  m o t o r   (87)  i s   f i x e d   on  t he   f r a m e  

(79)  by  t h e   i n t e r m e d i a r y   of   a  s u p p o r t   b a s e   ( 8 8 ) .   In  a d d i t i o n ,  

a t   t h e   o t h e r   end   of   t h e   cam  s h a f t   (80)  i s   m o u n t e d   a  p u l s e  

g e n e r a t o r   (89)  f o r   d e t e c t i n g   an  a n g u l a r   p o s i t i o n   of  t he   c a m  

s h a f t   ( 8 0 ) .  

The  r e c e i v i n g   r o l l   (76)  i s   s u p p o r t e d   b e t w e e n   t h e  

f r a m e s   (79)  in   p a r a l l e l   to  t h e   cam  s h a f t   ( 8 0 ) ,   and  i t s   a x i a l  

end  p o r t i o n s   (761)  a r e   r o t a t a b l y   s u p p o r t e d   by  e c c e n t r i c  

b e a r i n g s   ( 9 0 ) ,   w h i c h   a r e   in   t u r n   r o t a t a b l y   m o u n t e d   to  t h e  

f r a m e s   ( 7 9 ) .   F u r t h e r m o r e ,   t h e   e c c e n t r i c   b e a r i n g s   (90)  a r e  

e n g r a v e d   i n t o   s e c t o r   g e a r s   ( 9 1 ) ,   and  t h e   s e c t o r   g e a r s   ( 9 1 )  

a r e   m e s h e d   w i t h   p i n i o n s   (93)  p r o v i d e d   on  the   o p p o s i t e   e n d  

p o r t i o n s   o f   a  p i n i o n   s h a f t   (92)  w h i c h   i s   p i v o t a b l y   m o u n t e d  

in   p a r a l l e l   to   t h e   r e c e i v i n g   r o l l   ( 7 6 ) .  

One  a x i a l   end  of   t he   p i n i o n   s h a f t   (92)  i s   c o u p l e d  

v i a   a  c o u p l i n g   member   (94)  to  a  m o t o r   ( 9 5 ) .   At  t he   o t h e r   e n d  



of  t h e   m o t o r   (95)  i s   m o u n t e d   a  p u l s e   g e n e r a t o r   (96)  f o r  

d e t e c t i n g   an  a n g u l a r   p o s i t i o n   of   t he   p i n i o n   s h a f t   ( 9 2 ) .  

The  gap  s p a c e   b e t w e e n   t he   r e c e i v i n g   r o l l   (76)  and  t h e   p r i n t i n g  

c y l i n d e r   (77)  can  be  a d j u s t e d   by  the   r o t a t i o n   of   t h e   m o t o r  

( 9 5 ) .   At  one  a x i a l   end  of  t h e   r e c e i v i n g   r o l l   (76)  i s   m o u n t e d  

a  g e a r   ( 9 7 ) ,   and  a n o t h e r   g e a r   (98)  m e s h e d   w i t h   t h e   g e a r   ( 9 7 )  

i s   c o u p l e d   v i a   a  c l u t c h   (99)  to   a  m o t o r   ( 1 0 0 ) .   T h i s   m o t o r  

(100)  i s   f i x e d   to   t h e   f r a m e   (79)  v i a   t h e   s u p p o r t   b a s e   ( 8 8 ) .  

In  a d d i t i o n ,   a t   t he   o t h e r   a x i a l   end  of  t he   r e c e i v i n g   r o l l  

(76)  i s   m o u n t e d   a  p u l s e   g e n e r a t o r   (101)  f o r   d e t e c t i n g   a n  

a n g u l a r   p o s i t i o n   of  t he   r e c e i v i n g   r o l l   ( 7 6 ) .  

The  o u t e r   c i r c u m f e r e n t i a l   l e n g t h   of   t h e   r e c e i v i n g  

r o l l   (76)  i s   e q u a l   to   t h e   t o t a l   l e n g t h   of   t he   p l a t e   s h e e t   (3)  

and  t h e   a s s o c i a t e d   f i x t u r e   j i g s   ( 1 2 ) ,   ( 1 3 ) ,   (14)  and  ( 1 5 ) ,  

and  t h e   r e c e i v i n g   r o l l   (76)  w o u l d   r o t a t e   one  r e v o l u t i o n   f o r  

one  r e v o l u t i o n   of  r o t a t i o n   of   t h e   p r i n t i n g   c y l i n d e r   ( 7 7 ) .  

On  t h e   o u t e r   c i r c u m f e r e n c e   of   t h e   r e c e i v i n g   r o l l   (76)  i s  

f i x e d l y   s e c u r e d   a  c l aw  b e l t   (102)  h a v i n g   an  a n c h o r - s h a p e d  

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

t h a t   can  be  e n g a g e d   w i t h   t he   f i x t u r e   j i g s   (12)  and  (15)  o f  

t h e   p l a t e   s h e e t   ( 3 ) .  

The  p r i n t i n g   c y l i n d e r   (77)  i s   p i v o t a b l y   m o u n t e d   i n  

p a r a l l e l   to  t h e   r e c e i v i n g   r o l l   (76)  and  r o t a t a b l y   s u p p o r t e d  

by  t he   f r a m e s   ( 7 9 ) .   The  a x i a l   end  p o r t i o n   of   t he   p r i n t i n g  

c y l i n d e r   (77)  r o t a t a b l y   s u p p o r t s   a  g e a r   ( 1 0 2 ' )   and  a  r o t o r  



s e c t i o n   ( 1 0 3 ' )   of   a  c l u t c h   ( 1 0 3 ) .   The  r o t o r   s e c t i o n   ( 1 0 3 ' )  

i s   c o n n e c t e d   to  t h e   g e a r   ( 1 0 2 ' )   and  an  a r m a t u r e   s e c t i o n   ( 1 0 3 " )  

of   t h e   c l u t c h   (103)  i s   f i x e d l y   e n g a g e d   w i t h   t h e   a x i a l   e n d  

p o r t i o n   of  t he   p r i n t i n g   c y l i n d e r   ( 7 7 ) .   A c c o r d i n g l y ,   e n g a g e -  

m e n t   and  d i s e n g a g e m e n t   of   a  d r i v e   f o r c e   t r a n s m i s s i o n   s y s t e m  

f rom  t he   p r i n t i n g   c y l i n d e r   (77)  to  t he   r e c e i v i n g   r o l l   s h a f t  

(76)  a r e   p o s s i b l e .   In  a d d i t i o n ,   a t   t he   o t h e r   a x i a l   e n d  

p o r t i o n   of   t h e   p r i n t i n g   c y l i n d e r   (77)  i s   m o u n t e d   a  p u l s e  

g e n e r a t o r   (104)  f o r   d e t e c t i n g   an  a n g u l a r   p o s i t i o n   of  t h e  

p r i n t i n g   c y l i n d e r .  

A  g e a r   (105)  m e s h i n g   w i t h   t h e   a b o v e - d e s c r i b e d   g e a r  

(105)  i s   r o t a t a b l y   m o u n t e d   o n . t h e   f r a m e   ( 7 9 ) ,   and  i s   a l s o  

c o n n e c t e d   to   a  m o t o r   (107)  v i a   a  c l u t c h   ( 1 0 6 ) .   The  m o t o r  

(107)  i s   f i x e d   to  t h e   f r a m e   (79)  by  t he   i n t e r m e d i a r y   of  a  

s u p p o r t   member  ( 1 0 8 ) .   On  t h e   o t h e r   h a n d ,   on  t h e   o u t e r  

c i r c u m f e r e n t i a l   s u r f a c e   o f   t h e   p r i n t i n g   r o l l   (77)  i s   p r o v i d e d  

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

t h e   p r o t r u s i o n s   (12")   and  (15")   of   t he   p l a t e   f i x t u r e   j i g s   ( 1 2 )  

and  ( 1 5 ) .  

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

p r i n t i n g   p l a t e   e x c h a n g e   s y s t e m   w i l l   be  d e s c r i b e d .   At  f i r s t ,  

d e s c r i p t i o n   w i l l   be  made  on  a  r e c o v e r i n g   o p e r a t i o n   of  a  p l a t e  

s h e e t   (3)  f rom  t he   p l a t e   c a r r i e r   (17)  to  t h e   p r e s e t   a p p a r a t u s  

( 1 6 ) .   As  shown  in  F i g .   9,  when  the   p l a t e   c a r r i e r   (17)  s t o p s  

a t   a  p r e d e t e r m i n e d   p o s i t i o n   on  the   t r a c k   (43)  r i g h t   a b o v e   t h e  



p r e s e t   a p p a r a t u s   ( 1 6 ) ,   t h e   c y l i n d e r s   (48)  a r e   a c t u a t e d ,   a n d  

so  t h e   t r a c k   (43)  i s   l o w e r e d   to  t h e   p o s i t i o n   shown  b y  

d o u b l e - d o t   c h a i n   l i n e s   in   F i g .   9 .  

The  V - s h a p e d   beam  (31)  i s   s t a n d i n g   by  a t   t he   p o s i t i o n  

m a r k e d   (i)   in   F i g .   10,   a n d  w h e n   t h e   d r i v e  m o t o r s   (62)  a n d  

( 6 2 ' )   in   t he   p l a t e   c a r r i e r   (17)  b e g i n   to  r o t a t e   s i m u l t a n e o u s l y ,  

t h e   u p p e r   c l aw  (73)  and  t h e   l o w e r   c l aw  (74)  h o l d i n g   t he   p l a t e  

s h e e t   (3)  a r e   b o t h   l o w e r e d ,   and  t h e   p l a t e   s h e e t   (3)  i s   a l s o  

l o w e r e d .   When  t he   low  c l aw   (74)  p a s s e s   by  t he   l e f t   s i d e   o f  

t h e   s p r o c k e t   ( 6 9 ) ,   t he   low  c l a w   (74)  i s   d i s e n g a g e d   f rom  t h e  

p l a t e   f i x t u r e   j i g  " ( 1 2 )   and  c o n t i n u e s   to  move  in  i t s e l f ,   a n d  

a t   t h e   t i m e   p o i n t   when  i t   p a s s e s   a l o n g   the   s p r o c k e t   '(69)  i n  

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

When  the   a b o v e - m e n t i o n e d   f i x t u r e   j i g   (12)  p a s s e s   b y  

t he   r i g h t   s i d e   of  t he   V - s h a p e d   beam  s t a n d i n g   by  a t   t h e   a b o v e -  

m e n t i o n e d   p o s i t i o n   (i)  in   F i g .   10,   t he   a i r   c y l i n d e r   (65)  i s  

a c t u a t e d   and  h e n c e   t he   s p r o c k e t   (69)  i s   l o w e r e d .   As  a  r e s u l t ,  

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

p l a t e   f i x t u r e   j i g   (15)  and  t h e   V - s h a p e d   beam  (31)  can   b e  

f o r m e d .   The  p o s i t i o n ' o f   t he   s p r o c k e t   (69)  a t   t h a t   moment   i s  

shown  by  d o u b l e - d o t   c h a i n   l i n e s   in  F i g .   1 0 .  

When  the   V - s h a p e d   beam  (31)  has   p a s s e d   by  t h e   r i g h t  

s i d e   of   t he   V - s h a p e d   beam  ( 3 1 ) ,   t h e   p l a t e   s h e e t   (3)  i s  

e n g a g e d   w i t h   the   V - s h a p e d   beam  (31)  to  be  h e l d   t h e r e b y ,   t h e  

u p p e r   c l aw  (73)  c o n t i n u e s   to  move  in  i t s e l f   and  when  i t  h a s  



r e a c h e d   t h e   r i g h t   s i d e   of   t h e   s p r o c k e t   ( 6 9 ) ,   t h e   m o t o r   ( 6 2 )  

s t o p s   and   h e n c e   t h e   u p p e r   c l a w   (73)  s t o p s   m o v e m e n t .   T h e  

p o s i t i o n   of  t he   p l a t e   s h e e t   (3)  a t   t h a t   moment   i s   shown  b y  

d o u b l e - d o t   c h a i n   l i n e s   in   F i g .   10.  T h e r e a f t e r ,   t h e   a i r  

c y l i n d e r   (65)  i s   a g a i n   a c t u a t e d ,   h e n c e   t h e   s p r o c k e t s   ( 6 8 )  

and  (69)  w o u l d   r e s t o r e   f rom  t h e   p o s i t i o n   shown  by  d o u b l e - d o t  

c h a i n   l i n e s   to  t h e   p o s i t i o n   shown  by  s o l i d  l i n e s ,   and  t h e r e b y  

r e c o v e r y   o f   t he   p l a t e   s h e e t   (3)  i n t o   t h e   p r e s e t   a p p a r a t u s   ( 1 6 )  

h a s   b e e n   c o m p l e t e d .  

Now,  d e s c r i p t i o n   w i l l   be  made  on  t h e   o p e r a t i o n   f o r  

l o a d i n g   t h e   p l a t e   s h e e t   (3)  f r o m   t he   p r e s e t   a p p a r a t u s   ( 16 )  

i n t o   t h e   p l a t e   c a r r i e r   ( 1 7 ) .   The  p r e s e t   a p p a r a t u s   ( 1 6 )  

p l a c e d   a t  t h e   p o s i t i o n   shown  in  F i g .   10  i s   moved  to   t h e  

p o s i t i o n   shown  in  F i g .   11  by  t h e   r e t r a c t i n g   o p e r a t i o n   of  t h e  

c y l i n d e r   ( 2 1 ) ,   and  a t   t h e   same  t i m e ,   t h e   V - s h a p e d   beams   ( 3 1 )  

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

to  t h e   p o s i t i o n   m a r k e d   (j)   in  F i g .   11  by  r e c i p r o c a t i n g  

m o v e m e n t   of   t he   c y l i n d e r   ( 3 8 ) ,   and  i s   h e l d   a t   t h a t   p o s i t i o n .  

T h e n ,   t h e   d r i v e   m o t o r s   (62)  and  ( 6 2 ' )   f o r   t h e   u p p e r  

c l a w   (73)  and  t h e   l o w e r   Claw  ( 7 4 ) ,   r e s p e c t i v e l y ,   of   t he   p l a t e  

c a r r i e r   (17)  w h i c h   h a v e   b e e n   s t a n d i n g   by  a t   t h e   u p p e r  

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

(73)  and   t h e   l o w e r   c l aw   ("4)  w o u l d   be  l o w e r e d ,   and  when  t h e y  

h a v e   r e a c h e d   t he   p o s i t i o r . 3   (k)  and  (1)  shown  by  s o l i d   l i n e s  

in   F i g .   l l ,   t h e y   a r e   s t o p p e d   and   h e l d   a t   t h o s e   p o s i t i o n s .  



S u b s e q u e n t l y ,   t h e   a i r   c y l i n d e r   (65)  i s   a c t u a t e d ,   and  s o ,   t h e  

s p r o c k e t   (69)  is   moved  f r o m   t h e   p o s i t i o n   shown  by  s o l i d   l i n e s  

in  F i g .   11  to  t he   p o s i t i o n   shown  by  d o u b l e - d o t   c h a i n   l i n e s .  

N e x t ,   o w i n g  t o  t h e  f a c t   . t h a t   t h e   d r i v e   m o t o r s   (62)  a n d  

( 6 2 ' )   f o r   t h e   u p p e r   c l a w   (73)  and  t he   l o w e r   c l aw   ( 7 4 ) ,  

r e s p e c t i v e l y ,   a r e   a c t u a t e d   a g a i n ,   t he   u p p e r   c l aw   (73)  a n d  

t h e  l o w e r  c l a w   (74)  a r e   m o v e d ,   a n d  w h e n   t h e   u p p e r   c l a w   (73)  h a s  

p a s s e d   by  t he   l e f t   s i d e   of   t h e   s p r o c k e t   ( 2 6 ) ,   t h e   u p p e r   c l a w  

(73)  e n g a g e s   w i t h   t he   p l a t e   f i x t u r e   j i g   ( 1 2 ) ,   h e n c e   t h e   p l a t e  

s h e e t   (3)  b e g i n s   to  r i s e   a t   t h e   same  s p e e d   as  t he   u p p e r   c l a w  

( 7 3 ) .   W h e n  t h e   r i s i n g   l o w e r   c l a w   (74)  has   r e a c h e d   t h e  

p o s i t i o n   m a r k e d   (m)  in   F i g .   11 ,   o n l y   t h e   l o w e r   c l aw   (74)  i s  

s t o p p e d   and  h e l d   a t   t h a t   p o s i t i o n .  

..  As  t h e   u p p e r  c l a w   ( 7 3 )  a n d   t h e   p l a t e  s h e e t   ( 3 )  c o n t i n u e s  

to  r i s e   j o i n t l y ,   when  t h e   u p p e r   c l aw  (73)  has   r e a c h e d   a  

p o s i t i o n   a  few  c e n t i m e t e r s   b e f o r e   t he   p o i n t   m a r k e d   (n)  i n  

F i g .   11,  t he   r e a r   p l a t e   f i x t u r e   j i g   (15)  w o u l d   e n g a g e   w i t h  

the   l o w e r   c law  (74)  h e l d   a t   t h e   p o s i t i o n   (m),  and   as  t h e  

u p p e r   c l aw  (73)  r i s e s   f u r t h e r ,   t h e   r u b b e r   b e l t   (17)  p r o v i d e d  

a b o v e   t he   p l a t e   s h e e t  ( 3 )   i s   s t r e t c h e d ,   h e n c e   a  t e n s i o n   i s  

a p p l i e d   u n i f o r m l y   to  t h e   p l a t e   s h e e t   ( 3 ) .   When  s u c h   a  s t a t e  

has   b e e n   e s t a b l i s h e d ,   t h e   u p p e r   c l aw  (73)  r e a c h e s   t h e   p o s i t i o n  

(n)  in   F i g .   11,  and  t h e n   i t   i s   s t o p p e d   and  h e l d   t h e r e .  

A c c o r d i n g l y ,   o w i n g   to   t h e   a p p l i c a t i o n   of   t h e   t e n s i o n  

to  t h e   p l a t e   s h e e t   ( 3 ) ,   t h e   p l a t e  s h e e t   (3)  i s   p r e v e n t e d   f r o m  



b e i n g   d i s p l a c e d   when  t h e   p l a t e   c a r r i e r   (17)  moves   f rom  t h e  

p r e s e t   a p p a r a t u s   (16)  to   t h e   p l a t e   e x c h a n g e   a p p a r a t u s   ( 1 8 ) .  

T h e n ,   t h e   a i r   c y l i n d e r   (65)  i s   a g a i n   a c t u a t e d ,   so  t h a t   t h e  

s p r o c k e t   (69)  m o v e s  f r o m   t h e   p o s i t i o n   shown  by  d o u b l e - d o t  

c h a i n   l i n e s   in  F i g .   11  to   t h e   p o s i t i o n   shown  by  s o l i d   l i n e s .  

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

of   t h e   p l a t z   s h e e t   (3)  f rom  t he   p r e s e t   a p p a r a t u s   (16)  i n t o  

t h e   p l a t *   c a r r i e r   (17)  h a s   b e e n   c o m p l e t e d .  

Now,  d e s c r i p t i o n   w i l l   be  made  on  t he   o p e r a t i o n   f o r  

c o n v e y i n g   t h e   p l a t e   s h e e t   (3)  by  means   of   t h e   p l a t e   c a r r i e r  

(17)  f rom  t h e   p r e s e t   a p p a r a t u s   (16)  to   t h e   p r i n t i n g   s e c t i o n  

(2)-.  When  t h e   c y l i n d e r s   (48)  a r e   a c t u a t e d ,   t h e   t r a c k   ( 4 3 )  

l o c a t e d   a t   t h e   p o s i t i o n   shown  by  d o u b l e - d o t   c h a i n   l i n e s   i n  

F i g .   9  r i s e s   up  to   t h e   p o s i t i o n   shown  by  s o l i d   l i n e s   i n  

F i g .   9.  S u b s e q u e n t l y ,   t h e   d r i v e   m o t o r   (56)  p r o v i d e d   on  t h e  

p l a t e   c a r r i e r   ( 1 7 ' )   i s   a c t u a t e d ,   h e n c e   t h e   p l a t e   c a r r i e r   ( 1 7 )  

moves  a l o n g   t h e   t r a c k   (43)  f rom  t h e   r i g h t   to  t h e   l e f t ,   a n d  

when  i t   h a s   r e a c h e d   a  p r e d e t e r m i n e d   p o s i t i o n   ( p )  a b o v e   t h e  

p r i n t i n g   s e c t i o n   ( 2 ) ,   a u t o m a t i c a l l y   i t   s t o p s .   T h a t   p o s i t i o n  

i s   shown  by  d a s h   l i n e s   in   F i g .   9 .  

N e x t ,   d e s c r i p t i o n   w i l l   be  made  on  t h e   o p e r a t i o n   f o r  

r e c o v e r i n g   a  u s e d   p l a t e   s h e e t   (3)  f rom  t h e   p l a t e   e x c h a n g e  

a p p a r a t u s   to   t h e   p l a t e   c a r r i e r   ( 1 7 ) .   As  shown  in  F i g .   7 ,  

in  r e s p o n s e   to   a c t u a t i o n   of   t he   a i r   c y l i n d e r s   ( 6 5 ) ,   t h e  

s p r o c k e t s   (69)  a r e   l o w e r e d ,   and  a f t e r   t h e y   h a v e   moved  up  t o  



t h e   p o s i t i o n s   shown  in  F i g .   7,  t h e y   w o u l d   s t o p .   At  t h o s e  

p o s i t i o n s ,   t he   c e n t e r   a x i s   of  t h e   cam  s h a f t   (80)  and  t h e  

c e n t e r   a x e s   of  t h e   s p r o c k e t s   (69)  a l i g n   on  the   same  h o r i z o n t a l  

p l a n e .  

S u b s e q u e n t l y ,   t he   r e c e i v i n g   r o l l   (76)  and  t h e   p r i n t i n g  

c y l i n d e r   (77)  a r e   s i m u l t a n e o u s l y   r o t a t e d   by  t he   m o t o r   ( 1 0 0 )  

u n t i l   t h e y   r e a c h   t h e   a n g u l a r   p o s i t i o n s   shown  in  F i g .   1 2 ( c ) .  

At  t h i s   m o m e n t ,   t h e   c l u t c h   (103)  i s   c o n n e c t e d   to   t he   g e a r  

( 1 0 2 ' ) ,   t h e   c l u t c h   (106)  i s   o p e n e d ,   and  t he   c l u t c h   (99)  i s  

k e p t   in  a  c o n n e c t e d   s t a t e .  

N e x t ,   t h e   r e c e i v i n g   r o l l   (76)  i s   r a i s e d   f rom  t h e  

p o s i t i o n   shown  by  s o l i d   l i n e s   to  t h e   p o s i t i o n   shown  by  d o u b l e -  

d o t   c h a i n   l i n e s   in  F i g .   1 2 ( c )   by  a c t u a t i n g   t he   m o t o r   ( 9 5 )  

to  r o t a t e   t h e   e c c e n t r i c   g e a r   (90)  v i a   t h e   p i n i o n   ( 9 3 ) .   I n  

a d d i t i o n ,   a f t e r   o n l y   t h e   r e c e i v i n g   r o l l   (76)  has   b e e n   r o t a t e d  

in  t he   a n t i - c l o c k w i s e   d i r e c t i o n   as  v i e w e d   in  F i g .   12  b y  

a c t u a t i n g   t he   m o t o r   ( 1 0 0 ) ,   t h e   r e c e i v i n g   r o l l   (76)  i s   l o w e r e d  

t h r o u g h   an  o p e r a t i o n   in  t he   o p p o s i t e   d i r e c t i o n   t o ' t h a t   w h e n  

t he   r e m a i n i n g   r o l l   (76)  was  r a i s e d .   At  t h i s   momen t ,   t h e  

c l u t c h   (103)  and  t h e   c l u t c h   (106)  a r e   b o t h   in  an  o p e n e d  

s t a t e ,   w h i l e   t h e   c l u t c h   (99)  i s   h e l d   c o n n e c t e d .   The  p o s i t i o n  

of  t he   r e c e i v i n g   r o l l   (76)  a t   t h i s   t i m e   is   shown  by  d a s h   l i n e s  

in  F i g .   1 2  ( c )  .  

Then ,   u n d e r   t h e   a b o v e - m e n t i o n e d   s t a t e s   of  t h e  

r e s p e c t i v e   c l u t c h e s ,   t h e   m o t o r   (100)  i s   a c t u a t e d   to   r o t a t e  



o n l y   t h e   r e c e i v i n g   r o l l   (76)  in   t h e   c l o c k w i s e   d i r e c t i o n   a s  

v i e w e d   in  F i g .   12  u n t i l   t h e   r e c e i v i n g   r o l l   (76)  r e a c h e s   t h e  

p o s i t i o n   shown  by  d o u b l e - d o t   c h a i n   l i n e s   in  F i g .   1 2 ( b ) .  

F u r t h e r m o r e ,   when  t h e   r e c e i v i n g   r o l l   (76)  has   b e e n   r a i s e d   b y  

a c t u a t i n g   the   m o t o r   ( 9 5 ) ,   t h e   r e c e i v i n g   r o l l   t a k e s   t h e   s t a t e  

shown  by  s o l i d   l i n e s   in   F i g .   1 2 ( b ) ,   and  so ,   t h e   r e a r   p l a t e  

f i x t u r e   j i g   (15)  can  be  c o m p l e t e l y   d i s e n g a g e d   f rom  t h e  

p r o t r u s i o n   of  t h e   s l o t   (109)   on  t h e   p r i n t i n g   c y l i n d e r   ( 7 7 ) .  

N e x t ,   t h e   c l u t c h   (103)   i s   c o n n e c t e d   to   t h e   g e a r   ( 1 0 2 ' ) ,  

t h e   c l u t c h   (106)  i s   o p e n e d ,   and  w h i l e   t h e   c l u t c h   (99)  i s   k e p t  

c o n n e c t e d ,   t h e   m o t o r   (100)   i s   a g a i n   a c t u a t e d   to   r o t a t e   t h e  

r e c e i v i n g   r o l l   (76)  and   t h e   p r i n t i n g   c y l i n d e r   (77)  . s i m u l t a -  

n e o u s l y ,   and  when  t he   c l a w   b e l t   (102)  has   r e a c h e d   t h e  

p o s i t i o n   shown  in  F i g .   1 2 ( a ) ,   t h e   m o t o r   (100)  i s   s t o p p e d .  

I t   i s   to  be  n o t e d   t h a t   b e f o r e   t h e   r e c e i v i n g   r o l l   (76)  a t t a i n s  

t h e   a b o v e - m e n t i o n e d   s t a t e ,   t h e   cam  s h a f t   (80)  has   b e e n  

r e t i r e d   f rom  the   p o s i t i o n   shown  by  s o l i d   l i n e s   to  t h e   p o s i t i o n  

shown  by  d o u b l e - d o t   c h a i n   l i n e s   in  F i g .   1 2 ( a )   by  a c t u a t i n g  

t he   m o t o r   ( 8 7 ) .  

S u b s e q u e n t l y ,   ' t he   c l a w   (81)  f o r   t h e   r e a r   end  w h i c h  

has   b e e n   r e t i r e d   to   t h e   p o s i t i o n   shown  by  d o u b l e - d o t   c h a i n  

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

F i g .   12  a t   a  c i r c u m f e r e n t i a l   s p e e d   e q u a l   to  t h e   o u t e r  

c i r c u m f e r e n t i a l   s p e e d   of   t h e   r e c e i v i n g   r o l l   (76)  by  a c t u a t i n g  

t he   m o t o r   ( 8 7 ) .   T h e n ,   a t   t h e   moment   when  t he   r e a r   p l a t e  



f i x t u r e   j i g   (15)  h a s   e n g a g e d   w i t h   t he   c l aw   (81)  f o r   t h e   r e a r  

e n d ,   t he   r e c e i v i n g   r o l l   (76)  and  t h e   p r i n t i n g   c y l i n d e r   ( 7 7 )  

a r e   s t a r t e d   to   r o t a t e   in   t h e   d i r e c t i o n   of  a r r o w s   in  F i g .   1 2 ( a )  

by  a c t u a t i n g   t h e   m o t o r   ( 1 0 0 ) .   S i n c e   t h i s   m o m e n t ,   t h e  

e n g a g e m e n t   b e t w e e n   t h e   c l a w   b e l t   (102)  of   t h e   r e c e i v i n g   r o l l  

(76)  and  t h e   r e a r   f i x t u r e   j i g   (15)  has   b e e n   c l e a r e d ,   and  t h e  

r e a r   f i x t u r e  j i g   (15)  w o u l d   move  a l o n g   t h e  c i r c u m f e r e n c e   o f  

t he   cam  s h a f t   ( 8 0 ) .   U n d e r   t h e   a f o r e m e n t i o n e d   c o n d i t i o n ,   t h e  

cam  s h a f t   ( 8 0 ) ,   t h e   r e c e i v i n g   r o l l   (76)  and  t h e   p r i n t i n g  

c y l i n d e r   (77)  w o u l d   c o n t i n u e   to  r o t a t e ,   and  w h e n  t h e   r e a r  

f i x t u r e   j i g   (15)  htls  r e a c h e d   the   p o s i t i o n   shown  by  s o l i d   l i n e s  

in  F i g .   1 2 ( a ) ,   t h e   a b o v e - m e n t i o n e d   r e s p e c t i v e   s h a f t s   or   r o l l s  

( 8 0 ) ,   (76)  and  (77)  w o u l d   s t o p   a t   t he   same  t i m e .  

S u b s e q u e n t l y ,   t h e   u p p e r   c l aw  (73)  w h i c h   has   b e e n   p l a c e d  

a t   t he   p o s i t i o n   (q)  in   F i g .   1 2 ( a ) ,   i s   r o t a t e d   in  t h e   c l o c k w i s e  

d i r e c t i o n   as  v i e w e d   in   F i g .   12  a t   t he   same  c i r c u m f e r e n t i a l  

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

r e c e i v i n g   r o l l   (76)  by  a c t u a t i n g   the   m o t o r   ( 8 7 ) ,   and  a t   t h e  

moment   when  t he   u p p e r   c l a w   (73)  has   e n g a g e d   w i t h   t h e   a b o v e -  

d e s c r i b e d   r e a r   f i x t u r e   j i g   (15)  a t   t he   p o s i t i o n   ( r ) ,   t h e  

r e c e i v i n g   r o l l   (76)  and  t h e   p r i n t i n g   c y l i n d e r   (77)  w h i c h   h a v e  

b e e n   h e l d   s t o p p e d   by  t h a t   momen t ,   a re   s t a r t e d   to   r o t a t e   a t  

t he   same  c i r c u m f e r e n t i a l   s p e e d ,   h e n c e   t h e   r e a r   f i x t u r e   j i g  

(15)  i s   d i s e n g a g e d   f r o m   t h e   c l aw  (81)  f o r   t h e   r e a r   end  on  t h e  

cam  s h a f t   ( 8 0 ) ,   and  i t   b e g i n s   to  r i s e   a l o n g   t h e   c h a i n   ( 7 2 )  



of  t h e   c a r r i e r   ( 1 7 ' ) .  

On  t h e   o t h e r   h a n d ,   t h e   c l a w   (81)  f o r   t h e   r e a r   e n d  

w h i c h   has   b e e n   d i s e n g a g e d   f rom  t he   r e a r   f i x t u r e   j i g   (15)  i s  

s t a n d i n g   by  a t   t h e   p o s i t i o n s   ( 8 1 ' ) - ( 8 2 ' )   shown  by  d o u b l e - d o t  

c h a i n   l i n e s   in   F i g .   13 (a)  a f t e r   i t   ha s   b e e n   r o t a t e d   in  t h e  

a n t i - c l o c k w i s e   d i r e c t i o n   as  v i e w e d   in  F i g .   13  by  a c t u a t i n g   t h e  

m o t o r   ( 8 7 ) ,   in   p r e p a r a t i o n   f o r   n e x t   e n g a g e m e n t   w i t h   t h e   f r o n t  

f i x t u r e   j i g   ( 1 2 ) .   L i k e w i s e ,   t h e   c l aw  b e l t   (102)  of  t h e  

r e c e i v i n g   r o l l   (76)  w h i c h   has   b e e n   d i s e n g a g e d   f rom  t he   r e a r  

f i x t u r e   j i g   ( 1 5 ) ,   r o t a t e s   in  s y n c h r o n i s m   w i t h   t he   m o v e m e n t   o f  

t h e   p r i n t i n g   c y l i n d e r   (77)  w h i c h   i s   r o t a t i n g   as  e n g a g e d   w i t h  

t h e  f r o n t   f i x t u r e   j i g   (12)  of   t h e   p l a t e   s h e e t   ( 3 ) ,   and  a t   t h e  

t i m e   p o i n t   when   t h e   c l a w   b e l t   (102)  has   r e a c h e d   t h e   p o s i t i o n  

(S)  in  F i g .   1 3  ( b ) ,   t h e   m o t o r s   (87)  and  (100)  a r e   s t o p p e d ,   a n d  

h e n c e ,   m o v e m e n t   of   t h e   c l aw   b e l t   (102)  i s   a l s o   s t o p p e d .  

N e x t ,   . a f t e r   t h e   c l u t c h   (103)  w h i c h   has   b e e n  c o n n e c t e d   s o  

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

c y l i n d e r   ( 7 7 ) ,   o n l y   t h e   r e c e i v i n g   r o l l   (76)  i s   r o t a t e d   in   t h e  

c l o c k w i s e   d i r e c t i o n   as  v i e w e d   in  F i g .   13  by  a c t u a t i n g   t h e  

m o t o r   ( 1 0 0 ) ,   and  i t   i s   s t o p p e d   a t   t he   p o s i t i o n   shown  by  s o l i d  

l i n e s   in   F i g .   1 3 ( b ) .   F u r t h e r m o r e ,   in  r e s p o n s e   to   a c t u a t i o n  

of   t he   m o t o r   ( 9 5 ) ,   t h e   r e c e i v i n g   r o l l   (76)  i s   l o w e r e d ,   a n d  

i t   s t a n d s   by  a t   t h e   p o s i t i o n   w h e r e   i t   can  be  e n g a g e d   w i t h   t h e  

f r o n t   f i x t u r e  j i g   ( 1 2 ) .  

T h e n ,   by  a c t u a t i n g   the   m o t o r   (107)  w h i l e   c o n n e c t i n g  



t h e   c l u t c h e s   (103)  and  (106)  and  o p e n i n g   t h e   c l u t c h   ( 9 9 ) ,  

o n l y   t he   p r i n t i n g   c y l i n d e r   (77)  i s   r o t a t e d   in  t h e   a n t i -  

c l o c k w i s e   d i r e c t i o n   as  v i e w e d   in  F i g .   13,  h e n c e   t h e   e n g a g e -  

men t   b e t w e e n   t h e   f r o n t   f i x t u r e   j i g   (12)  and  t h e   p r o t r u s i o n  

of   t he   s l o t   (109)  on  t he   p r i n t i n g   c y l i n d e r   (77)  i s   r e l e a s e d ,  

and  t he   f r o n t   f i x t u r e   j i g   (12)  b e c o m e s   to  be  e n g a g e d   w i t h  

t he   c law  b e l t .  ( 1 0 2 ) .   The  r o t a t i o n   of   t h e   p r i n t i n g   c y l i n d e r  

(77)  i s   s t o p p e d   when  t he   s l o t   (109)  has   come  to  t h e   p o s i t i o n  

shown  by  s o l i d   l i n e s   f rom  the   p o s i t i o n   shown  by  d o u b l e - d o t  

c h a i n   l i n e s   in  F i g .   1 3 ( b ) .   S u b s e q u e n t l y ,   by  a c t u a t i n g   t h e  

m o t o r   (95)  a g a i n ,   t h e   r e c e i v i n g   r o l l   (76)  i s   r a i s e d   and  t h e  

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

F i g .   1 3 ( b ) .  

S u b s e q u e n t l y ,   when  t he   m o t o r s   (100)  and  (62)  a r e  

a c t u a t e d   w h i l e   r e l e a s i n g   t h e   c l u t c h e s   (106)  and  (103)  a n d  

c o n n e c t i n g   t he   c l u t c h   ( 9 9 ) ,   t h e   r e a r   f i x t u r e   j i g   (15)  o f  

t he   p l a t e   s h e e t   (3)  r i s e s   a g a i n   a l o n g   t he   c h a i n   ( 7 2 ) ,   a n d  

when  the   f r o n t   f i x t u r e   j i g   (12)  has   r e a c h e d   t he   p o s i t i o n  

shown  by  d o u b l e - d o t   c h a i n   l i n e s   in  F i g .   1 3 ( a ) ,   t h e   cam  s h a f t  

(80)  i s   r o t a t e d   in   t h e   a n t i - c l o c k w i s e   d i r e c t i o n   as  v i e w e d   i n  

F i g .   13  by  a c t u a t i n g   t he   m o t o r   (87)  a g a i n ,   as  a  r e s u l t   t h e  

f r o n t   f i x t u r e   j i g   (12)  i s   d i s e n g a g e d   f rom  t he   c l aw  b e l t   ( 1 0 2 )  

and  i s   e n g a g e d   w i t h   t h e   c l aw  (82)  f o r   t h e   f r o n t   end  on  t h e  

cam  s h a f t   ( 8 0 ) ,   so  t h a t   t he   f r o n t   f i x t u r e   j i g   (12)  i s   m o v e d  

a l o n g   the   c i r c u m f e r e n c e   of  the   cam  s h a f t   ( 8 0 ) .  



On  t h e   o t h e r   h a n d ,   t h e   c l a w   b e l t   (102)  w h i c h   w a s  

d i s e n g a g e d   f rom  t h e   f r o n t   f i x t u r e   j i g   (12)  i s  s t o p p e d   when  i t  

has   r e a c h e d   t h e   p o s i t i o n   shown  by  d o u b l e - d o t   c h a i n   l i n e s   i n  

F i g .   1 3 ( a ) .   D u r i n g  t h e   p e r i o d   when  t h e   f r o n t   f i x t u r e   j i g   ( 1 2 )  

is   m o v i n g   a l o n g   t h e   c i r c u m f e r e n c e   of   t h e   cam  s h a f t   ( 8 0 ) ,   t h e  

r e a r   c l aw   (74)  i s   r o t a t e d   in   t h e   c l o c k w i s e   d i r e c t i o n   as  v i e w e d  

in  F i g .   13  f rom  t h e   p o s i t i o n   m a r k e d   (t)   t o . t h e   p o s i t i o n  

m a r k e d   (u)  in   F i g .   1 3 ( a )   by  a c t u a t i n g   t he   m o t o r   ( 6 2 ' ) ,   a n d  

a f t e r   i t   has   s t o p p e d   t h e r e   i t   s t a n d s   b y .  

N e x t ,   when  t h e   f r o n t   f i x t u r e   j i g   (12)  has   r e a c h e d  

t h e   p o s i t i o n   shown  by  s o l i d   l i n e s   in  F i g .   1 3 ( a ) ,   t h e   r e a r  

c l aw  (74)  b e g i n s   to  r i s e   by  a c t u a t i n g   t h e   m o t o r   ( 6 2 ' )   a g a i n ,  

as  a  r e s u l t   t h e   e n g a g e m e n t   b e t w e e n   t he   f r o n t   f i x t u r e   j i g   ( 1 2 )  

and  t h e   f r o n t   end  c l a w   (82)  i s   r e l e a s e d ,   and  t he   f r o n t   f i x t u r e  

j i g   (12)  r i s e s   j o i n t l y   w i t h   t h e   r e a r   c l aw  (74)  as  e n g a g e d  

t h e r e w i t h .   On  t h e   o t h e r   h a n d ,   t h e   c l a w   (82)  f o r   t h e   f r o n t  

end  w h i c h   has   d i s e n g a g e d   f rom  t he   f r o n t   f i x t u r e   j i g   ( 1 2 ) ,  

c o n t i n u e s   to  r o t a t e   by  180°  in   t he   a n t i - c l o c k w i s e   d i r e c t i o n  

as  v i e w e d   in   F i g .   13,  and  t h e r e a f t e r   s t o p s   to  s t a n d   by  f o r  

the   n e x t   m o u n t i n g   o p e r a t i o n   of   t h e   p l a t e   s h e e t   ( 3 ) .   I n  

a d d i t i o n ,   b o t h   t h e   u p p e r   c l aw  (73)  and  t h e   l o w e r   c l aw  ( 7 4 )  

w h i c h   a r e   r i s i n g   j o i n t l y   w i t h   t h e   p l a t e   s h e e t   ( 3 ) ,   w o u l d  

s t o p   a t   the   t i m e   p o i n t   when  t he   u p p e r   c l aw  (73)  has   r e a c h e d  

i t s   u p p e r   l i m i t ,   and  t h e n   t he   r e c o v e r y   of   t h e   u s e d   p l a t e  

s h e e t   (3)  has   b e e n   c o m p l e t e d .  



E x p l a i n i n g   now  the   o p e r a t i o n   f o r   m o u n t i n g   t he   p l a t e  

s h e e t   ( 3 ) ,   t h i s   o p e r a t i o n   i s   e n t i r e l y   t he   o p p o s i t e   o p e r a t i o n  

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

s h e e t   ( 3 ) ,   and  t h e r e f o r e ,   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 i l l  

be  o m i t t e d   h e r e .   I t   i s   to  be  n o t e d   t h a t   t he   i l l u s t r a t i o n  

of  t he   s u c c e s s i v e   s t e p s   in  t he   m o u n t i n g   o p e r a t i o n   i s   g i v e n  

in  F i g s .   1 4 ( a ) ,   14 (b) ,   1 4 ( c )   and  1 4 ( d ) .   The  s u c c e s s i v e  

s t e p s   a r e   c a r r i e d   o u t   in  t he   s e q u e n c e   of  F i g .   1 4 ( a ) ,   F i g .   1 4 ( b ) ,  

F i g .   1 4 ( c )   and  F i g .   1 4 ( d ) ,   and  t h e   m o u n t i n g   of  t h e   p l a t e  

s h e e t   (3)  has   b e e n   c o m p l e t e d   a t   t he   s t e p   shown  in  F i g .   1 4 ( d ) .  

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

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   i s   c o n s t r u c t e d   as  d e s c r i b e d  

a b o v e ,   as  c o m p a r e d   to   t h e   m a n u a l   o p e r a t i o n   s y s t e m   in  t h e  

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

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

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

to  be  e x c h a n g e d .   In  a d d i t i o n ,   t h e   p l a t e   s h e e t s   can  be  p r e s e t  

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

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

a p p a r a t u s   and  t he   w o r k s   of  e x c h a n g i n g   the   p l a t e s ,   s t o r i n g  

them  in  t he   p l a t e   s t o r a g e ,   e t c .   a r e   c o n t r o l l e d   by  a  m i c r o -  

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

i n t o   one  p r i n t i n g   s y s t e m .   F u r t h e r m o r e ,   o w i n g   to   t h e   f a c t  

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

and  f rom  a  p r i n t i n g   s y s t e m   can  be  a c h i e v e d ,   t h e   t i m e   r e q u i r e d  



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

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

one   s y s t e m   i s   r e a l i z e d ,   t h e n   i t   i s   p o s s i b l e   to  s a v e   l a b o r ,  

and  due   to   t he   f a c t   t h a t   o p e n i n g   and  c l o s i n g   of   t he   f r a m e s  

h a v e   b e c o m e   u n n e c e s s a r y ,   a  s a f e t y   of   t h e   s y s t e m   can  b e  

g r e a t l y   i m p r o v e d .  

S i n c e   many  c h a n g e s   c o u l d   be  made  in   t h e   a b o v e  

c o n s t r u c t i o n   and  many  a p p a r e n t l y   w i d e l y   d i f f e r e n t   e m b o d i -  

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

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

c o n t a i n e d   in  t he   a b o v e   d e s c r i p t i o n   or   shown  in  t he   a c c o m p a n y i n g  

d r a w i n g s   s h a l l   be  i n t e r p r e t e d   as  i l l u s t r a t i v e   a n d - n o t   as  a  

l i m i t a t i o n   to  t h e   s c o p e   o f   t h e   i n v e n t i o n .  



1.  An  a u t o m a t i c   p r i n t i n g   p l a t e   e x c h a n g e   s y s t e m   c o m -  

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

p r i n t i n g   p l a t e   w h i l e   p r e s e n t i n g   a  r e s i l i e n t   e f f e c t   as  a  

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

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

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

in  a  p r e d e t e r m i n e d   o r d e r ,   up  to  p r e d e t e r m i n e d   p o s i t i o n ,  

c o n v e y o r   means   f o r   r e c e i v i n g   t he   p l a t e   s e n t   o u t   f rom  s a i d  

s e n d - o u t   means   by  e n g a g i n g   w i t h   t he   a n c h o r - s h a p e d   e n g a g i n g  

s e c t i o n   of   s a i d   p l a t e   h o l d i n g   means   and  c o n v e y i n g   t h e   p l a t e  

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

p r i n t i n g   c y l i n d e r   on  w h i c h   s a i d   p l a t e   can  be  m o u n t e d ,   a n d  

d e l i v e r y   means   f o r   r e c e i v i n g   the   p l a t e   f rom  t h e   c o n v e y o r  

means   by  e n g a g i n g   w i t h   t he   a n c h o r - s h a p e d   e n g a g i n g   s e c t i o n  

and  d e l i v e r i n g   t h e   p l a t e   to  s a i d   p r i n t i n g   c y l i n d e r .  
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