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©  Printing  plate  exchange  system. 

@  An  improved  exchange  system  for  a  plate  in  a  printing 
machine  is  described  here,  which  comprises  a  unit  box  (15) 
holding  therein  a  plurality  of  plates  (3)  each  mounted  to  a 
fixture  rod  (39)  and  capable  of  being  disposed  under  a 
printing  cylinder  (4),  said  fixture  rod  having  a  slot  adapted  to 
engage  with  a  fixture  strip  of the  plate  and  a  holding  member 
for  preventing  the  fixture  strip  from  disengaging  therefrom, 
and  plate  mount/dismount  means  disposed  under  said 
printing  cylinder  for  mounting  and  dismounting  the  plate  in 
said  unit  box  onto  and  from  said  printing  cylinder  by  the 
intermediary  of  said  fixture  rod. 



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  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   of  an  u p p e r   p r i n t i n g   t y p e   a n d  

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 h e   u p p e r   p r i n t i n g   s y s t e m   in  t he   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   the   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 n g   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  i n  

F i g .   1  to  m o u n t   t he   f r o n t   edge   of   t he   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)  is   made  to  r o t a t e  

in  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 he   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 h e   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 h e   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  a n  

end  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   t h e   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 a w   (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   h a s   b e e n   e n g a g e d   w i t h   t h e   f o r m e r .  

(h)  T h e n ,   t h e   p l a t e   s h e e 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  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  

( t h e   s t a t e   shown  in   F i g .   3 ( a ) ) ,   and  t h e r e b y   t h e   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  the   s l o t   ( e ) .  

(c)  S u b s e q u e n t l y ,   w h i l e   t h e   p r i n t i n g   c y l i n d e r   (4)  i s  

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   in  F i g .   1 ,  

t h e   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 i 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 h e   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 h e   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 he   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 he   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 r o m   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   was  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 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  

(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   was  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   a  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 r o m  

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 h e   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 h e   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   a  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 u p   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 ,   and  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   of  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   a  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  

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

to   a  f i x t u r e   rod   and  c a p a b l e   of  b e i n g   d i s p o s e d   u n d e r   a  p r i n t i n g  

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

w i t h   a  f i x t u r e   s t r i p   o f   t h e   p l a t e   and  a  h o l d i n g   member  f o r  

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

p l a t e   m o u n t / d i s m o u n t   m e a n s   d i s p o s e d   u n d e r   s a i d   p r i n t i n g  

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

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

of   s a i d   f i x t u r e   r o d .  

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

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   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  p r e f e r r e d   e m b o d i m e n t s   of   t h e  

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  o f   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 s .   3 (a )   and   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  s i d e   v i e w   of  a  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   o f  t h e   p r e s e n t  

i n v e n t i o n ,  



F i g .   5  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   A - A  

in  F i g .   4 ,  

F i g .   6  i s   a  c r o s s - s e c t i o n   v i ew   t a k e n   a l o n g   l i n e   B - B  

in  F i g .   4 ,  

F i g .   7  i s   an  e n l a r g e d   p e r s p e c t i v e   v i ew   s h o w i n g   a  

f i x t u r e   rod   and  a  p l a t e   s h e e t   m o u n t e d   t h e r e t o   in   F i g .   4 ,  

F i g .   8  i s   a  d e t a i l e d   v i e w   s h o w i n g   an  e s s e n t i a l   p a r t  

in  F i g .   4 ,  

F i g .   9  i s   an  e n l a r g e d   v i e w   of   an  e s s e n t i a l   p a r t   i n  

F i g .   4  t a k e n   a l o n g   c r o s s - s e c t i o n   l i n e   D-D  in  F i g .   1 0 ,  

F i g .   10  i s   a  c r o s s - s e c t i o n   v i ew   t a k e n   a l o n g   l i n e   C - C  

in  F i g .   9 ,  

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

1 2 ( c )   and  1 2 ( d )   and  F i g s .   1 3 ( a ) ,   1 3 ( b )   and  1 3 ( c ) ,   r e s p e c t i v e l y ,  

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

members   in   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   o f  

o p e r a t i o n ,   a n d  

F i g .   14  i s   a  s i d e   v i ew  of  a  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  a n o t h e r   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 .  

Now  t he   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 s   i l l u s t r a t e d  

in  t he   a c c o m p a n y i n g   d r a w i n g s .   A  g e n e r a l   c o n s t r u c t i o n   of   o n e  

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   as  a p p l i e d   to  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 ,   i s   shown  in  F i g .   4 .  



The  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 l l u s t r a t e d   in  F i g .   4  i s  

c o m p o s e d   of  a  p l a t e   p r e s e t   a p p a r a t u s   (12)  and  an  a u t o m a t i c  

p l a t e   m o u n t / d i s m o u n t   a p p a r a t u s   ( 1 3 ) .   In  a d d i t i o n ,   a  s a n d w i c h  

c o n v e y o r   (70)  i s   p r o v i d e d   f o r   t h e   p u r p o s e   of   c o n v e y i n g   a  

p r i n t e d   p a p e r   s h e e t   to  a  p a p e r   e j e c t   s e c t i o n .   A  u n i t   box  ( 1 5 )  

c o n t a i n i n g   t h e   p l a t e   p r e s e t   a p p a r a t u s   (12)  t h e r e i n   has   c a s t e r s  

(14)  a t t a c h e d   to  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   so  as  t o  

be  f r e e l y   m o v a b l e .  

On  t h e   i n s i d e   s u r f a c e   a t   t h e   u p p e r   p o r t i o n   of  t h e   u n i t  

box   (15)  a r e   f i x e d l y   s e c u r e d   two  r a i l s   ( 1 6 ) ,   and  a  f r a m e   ( 1 8 )  

i s   s u p p o r t e d  b y   cam  f o l l o w e r s   (17)  and  ( 1 7 ' )   i n t e r p o s e d  b e t w e e n  

t h e s e   u p p e r   and  l o w e r   r a i l s   (16)  as  h a n g i n g   t h e r e f r o m .   I n  

a d d i t i o n ,   t h e   f r a m e   (18)  i s   c o u p l e d   to   a  c y l i n d e r   (19)  w h i c h  

i s   f i x e d l y   s e c u r e d   to   t h e   u n i t   box  ( 1 5 ) ,   and  f u r t h e r ,   on  t h e  

f r a m e   (18)  i s   f i x e d l y   s e c u r e d   a n o t h e r   c y l i n d e r   ( 2 0 ) .  

As  shown  in   F i g .   6,  a  s p r o c k e t   w h e e l   (21)  p r o v i d e d   o n  

a  s i d e   s u r f a c e   of   a  o n e - w a y   c l u t c h   (43)  m o u n t e d   on  t h e   s a m e  

s h a f t   as  t h e   cam  f o l l o w e r   (17)  i s   c o u p l e d   t h r o u g h . a   c h a i n   ( 2 2 )  

to   a n o t h e r   s p r o c k e t   w h e e l   ( 2 1 ' )   w h i c h   i s   r o t a t a b l y   m o u n t e d   a t  

a  l o w e r   p o r t i o n   of   t h e   f r a m e   ( 1 8 ) .   In  a d d i t i o n ,   s p r o c k e t  

w h e e l s   (23)  and  ( 2 3 ' )   a r e   r o t a t a b l y   s u p p o r t e d   on  t h e   s a m e  

s h a f t s   as  t he   a b o v e - d e s c r i b e d   cam  f o l l o w e r s   (17)  and  ( 1 7 ' ) ,  

r e s p e c t i v e l y ,   a t   t h e   u p p e r   p o r t i o n   of   t h e   f r a m e   ( 1 8 ) ,   a n d  

c o u p l e d   to  e a c h   o t h e r   t h r o u g h   a  c o n v e y o r   c h a i n   ( 2 4 ) .  

F u r t h e r m o r e ,   as  shown  in  F i g s .   4  and  5,  a t   the   t i p   e n d  



p o r t i o n   of   a  s u p p o r t   rod   (64)  m o u n t e d   a t   t h e   t i p   end  of  a  

p i s t o n   r o d   of   a  c y l i n d e r   (46)  f i x e d l y   s e c u r e d   to   t h e   f r a m e  

( 1 8 ) ,   i s   p r o v i d e d   a  p r o t r u s i o n   (k)  w h i c h   i s   a d a p t e d   to  f i t  

i n t o   a  s l o t   (h)  f o r m e d   on  t h e   f i x t u r e   r o d   ( 3 9 ) .   The  s l o t   ( h )  

of   t h e   f i x t u r e   rod   (39)  a t   t h e   r i g h t m o s t   p o s i t i o n   t h a t   i s  

p o s i t i o n e d   a t   t h e   l e v e l   of  t h e   t op   e n d s   o f   t h e   s p r o c k e t s   ( 2 3 )  

and  ( 2 3 ' ) ,   i s   l o c a t e d   on  a  v e r t i c a l   e x t e n s i o n   o f   t h e   p r o t r u -  

s i o n   (k)  of  t h e   s u p p o r t   rod   ( 6 4 ) .   A c c o r d i n g l y ,   t h e   p r o t r u s i o n  

(k)  can   be  f i t t e d   i n t o   t h e   s l o t   (h)  by  v e r t i c a l l y   m o v i n g   t h e  

s u p p o r t   r o d   ( 6 4 ) ,   and  so ,   t h e   f i x t u r e   rod   (39)  can  be  m o v e d  

in  t h e   v e r t i c a l   d i r e c t i o n   i n t e g r a l l y   w i t h   t h e   s u p p o r t   rod   ( 6 4 )  

w i t h o u t   v a r y i n g   t h e   p o s i t i o n   of   t h e   s l o t   ( h ) .  

On  t h e   o t h e r   h a n d ,   as  shown  in  F i g .   7,  a  r e a r   f i x t u r e  

s t r i p   (7)  of   a  p l a t e   s h e e t   (3)  i s   f i t t e d   i n t o   a  s l o t   (g )  

p r o v i d e d   on  t h e   f i x t u r e   rod   (39)  in   p a r a l l e l   to   i t s   a x i s ,   a n d  

i s   h e l d   by  c l a w s   (45)  so  as  n o t   to  s l i p   o u t .   In  a d d i t i o n ,   a s  

shown  in  F i g .   8,  a  p r o t r u s i o n   (i)   of   a  s p e c i a l   a t t a c h m e n t   ( 4 4 )  

p r o v i d e d   on  the   c o n v e y o r   c h a i n   (24)  i s   a d a p t e d   t o  f i t   i n t o   t h e  

s l o t   (h)  f o r m e d   on  t h e   f i x t u r e   rod   in  p a r a l l e l   to  i t s   a x i s ,  

and  as  a  r e s u l t ,   t h e   a n g u l a r   p o s i t i o n s   of   t h e   s l o t s   (h)  of  t h e  

f i x t u r e   r o d s   (39)  c a r r i e d   by  the   c o n v e y o r   c h a i n   (24)  as  s h o w n  

in  F i g .   4  can  be  p r e v e n t e d   f rom  b e i n g   d i s p l a c e d   as  t h e   c o n v e y o r  

c h a i n   (24)  m o v e s .   In  a d d i t i o n ,   r e f e r e n c e   n u m e r a l   (25)  d e s i g n a t e s  

a  p i s t o n   rod   of   t he   c y l i n d e r   ( 2 0 ) ,   and  t h i s   p i s t o n   rod   (25)  i s  

c o u p l e d   to  t h e   c h a i n   (22)  a t   a  p o i n t   (a)  so  t h a t   t he   c h a i n   c a n  



move  in  r e s p o n s e   to   a c t u a t i o n   of  t h e   c y l i n d e r   ( 2 0 ) .  

The  p l a t e   m o u n t / d i s m o u n t   a p p a r a t u s   (13)  i s   c o m p o s e d  

of   a  c a r r i e r   arm  ( 2 6 ) ,   a  w h e e l   ( 2 7 ) ,   a  l i n k   ( 2 8 ) ,   a  c y l i n d e r  

(29)  and  the   l i k e ,   and  i t s   d e t a i l e d   s t r u c t u r e   i s   i l l u s t r a t e d  

in  F i g s .   9  and  10.   F i g .   10  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   C-C  in   F i g .   9.  In  F i g .   10,   a  p r i n t i n g   c y l i n d e r   ( 4 )  

h a v i n g   i t s   s h a f t   c a r r i e d   b e t w e e n   f r a m e s   (47.)  and  ( 4 7 ' ) ,   i s  

r o t a t a b l y   s u p p o r t e d ,   and  a  g e a r   (48)  i s  c o u p l e d   to   one  e n d  

p o r t i o n   of   t h e   s h a f t .   A n o t h e r   g e a r   (49)  m e s h e d   w i t h   t h e   g e a r  

(48)  i s   c o u p l e d   v i a   a  c l u t c h   (50)  to   a  m o t o r   ( 5 1 ) ,   w h i c h   i s  

f i x e d l y   s u p p o r t e d   f r o m   t h e   f r a m e   (47)  t h r o u g h   a  b a s e   p l a t e   ( 5 2 ) .  

In  a d d i t i o n ,   on  one   end   of   t h e   p r i n t i n g   c y l i n d e r   (4)  i s   m o u n t e d  

a  p u l s e   g e n e r a t o r   (53)  f o r   t h e   p u r p o s e   of   d e t e c t i n g   an  a n g l e   o f  

r o t a t i o n .  

F u r t h e r m o r e ,   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   p r i n t i n g  

c y l i n d e r   (4)  i s   p r o v i d e d   a  s l o t   ( 5 4 ) ,   and  a t   t h e   b o t t o m   of   t h e  

s l o t   (54)  i s   f i t t e d   an  i n n e r   c y l i n d e r   (55)  so  as  to   be  r o t a t a b l e  

a b o u t   a  p o i n t   0  in   F i g .   9.  On  t h e   i n s i d e   s u r f a c e  o f   t h e   i n n e r  

c y l i n d e r   (55)  a r e   p r o v i d e d   r e c e s s e s   a t   a  n u m b e r   of   p o s i t i o n s  

a l i g n e d   in   t h e   l e n g t h w i s e   d i r e c t i o n ,   and  s p r i n g s   (40)  a r e   f i t t e d  

i n t o   t h e   r e s p e c t i v e   r e c e s s e s .   In  a d d i t i o n ,   f l a n g e   p o r t i o n s  

p r o v i d e d   a t   t h e   o p p o s i t e   end  s u r f a c e s   of   t h e   i n n e r   c y l i n d e r   ( 5 5 )  

a r e   m a c h i n e d   i n t o   s e c t o r   g e a r s   ( 3 2 ) .   As  shown  in   F i g .   9,  a  

r o t a r y   c y l i n d e r   (37)  i s   m o u n t e d   in   t h e   p r i n t i n g   c y l i n d e r   (4)  a t  

s u c h   p o s i t i o n   t h a t   a  g e a r   (36)  m o u n t e d   on  the   r o t a r y   s h a f t   o f  



t h e   r o t a r y   c y l i n d e r   (37)  may  mesh  w i t h   t h e   s e c t o r   g e a r   ( 3 2 ) .  

On  t h e   s i d e   s u r f a c e   of   t h e   s e c t o r   g e a r   (32)  a r e  

m o u n t e d   a  s p r i n g   s e a t   (33)  and  a  c l a w   (34)  t h a t   i s   r o t a t a b l e  

a b o u t   a  p o i n t   0'  on  t he   s e c t o r   g e a r   (32)  w i t h   a  s p r i n g   ( 3 5 )  

p i n c h e d   t h e r e b e t w e e n .   R e f e r e n c e   n u m e r a l   (38)  d e s i g n a t e s   a  

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

p r i n t i n g   c y l i n d e r   (4)  so  t h a t   a  t i p   end  o f  a   p i s t o n   r o d   o f  

t h e   c y l i n d e r   (38)  may  b u t t   upon   t he   c l aw  ( 3 4 ) .   I t   i s   to   b e  

n o t e d   t h e   a b o v e - d e s c r i b e d   s t r u c t u r e   i s   p r o v i d e d   on  t h e   b o t h  

s i d e   s u r f a c e s   of   t he   p r i n t i n g   c y l i n d e r   ( 4 ) .  

F u r t h e r m o r e ,   a  r e c e i v i n g   r o l l   (30)  has   i t s   s h a f t  

m o u n t e d   b e t w e e n   t h e   f r a m e s   (47)  and  ( 4 7 ' ) . i n   p a r a l l e l   to   t h e  

p r i n t i n g   c y l i n d e r   ( 4 ) ,   and  i t   i s   r o t a t a b l y   s u p p o r t e d   v i a  

e c c e n t r i c  b u s h e s   (56)  and  ( 5 6 ' ) .   The  e c c e n t r i c   b u s h e s   ( 5 6 )  

and  ( 5 6 ' )   a r e   r o t a t a b l y   m o u n t e d   in  t h e   f r a m e s   (47)  and  ( 4 7 ' ) ,  

r e s p e c t i v e l y .   In  a d d i t i o n ,   a  g e a r   (57)  i s   c o u p l e d   to  one   e n d  

of  t he   s h a f t   of   t h e   r e c e i v i n g   r o l l   ( 3 0 ) ,   and  t h e   g e a r   (57)  i s  

in  t u r n   m e s h e d   w i t h   t h e   g e a r   ( 4 8 ) .  

The  e c c e n t r i c   b u s h e s   (56)  and  ( 5 6 ' )   a r e   m a c h i n e d   i n t o  

s e c t o r   g e a r s   (58)  and  ( 5 8 ' ) ,   r e s p e c t i v e l y ,   and  t h e s e   s e c t o r  

g e a r s   (58)  and  ( 5 8 ' )   a r e   m e s h e d  w i t h   p i n i o n s   (60)  and  ( 6 0 ' ) ,  

r e s p e c t i v e l y ,   p r o v i d e d   on  a  p i n i o n   s h a f t   (59)  t h a t   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   f r a m e s   (47)  and  ( 4 7 ' )   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   ( 3 0 ) .   In  a d d i t i o n ,   one  end  of   the   p i n i o n   s h a f t  

(59)  is   c o u p l e d   to   a  m o t o r   ( 5 1 ) ,   w h i c h   is   f i x e d l y   s e c u r e d   o n t o  



t h e   f r a m e   (471)  v i a   a  b a s e   p l a t e   ( 6 2 ) .  

On  t h e   o t h e r  h a n d ,   c a r r i e r   arms  (26)  and  ( 2 6 ' )   r o t a t a b l y  

m o u n t e d   on  t h e   e c c e n t r i c   b u s h e s   (56)  and  ( 5 6 ' ) ,   r e s p e c t i v e l y ,  

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

f e r e n c e ,   and  g e a r s   (27)  and  (271)  a r e   r o t a t a b l y   m o u n t e d   on  t h e  

f r a m e s   (47)  and  ( 4 7 ' ) ,   r e s p e c t i v e l y ,   a t   s u c h   p o s i t i o n   t h a t   t h e  

g e a r s   (27)  and  ( 2 7 ' )   may  mesh  w i t h   t h e   g e a r   t e e t h   on  t h e  

e c c e n t r i c   b u s h e s   (56)  and  ( 5 6 ' ) ,   r e s p e c t i v e l y .   T h e s e   g e a r s  

(27)  and  ( 2 7 ' )   a r e   c o n n e c t e d   v i a   a  s h a f t  ( 6 5 )   p r o v i d e d   i n  

p a r a l l e l   to   t h e   p i n i o n   s h a f t   ( 5 9 ) .   F u r t h e r m o r e ,   t h e   g e a r   ( 2 7 ' )  

p r o v i d e d   on  t h e   f r a m e   ( 4 7 ' )   has   a  p r o t r u s i o n   (t)   on  i t s   o u t e r  

c i r c u m f e r e n c e ,   w h i c h   p r o t r u s i o n   i s   c o u p l e d   v i a   a  l i n k   (28)  t o  

t h e   c y l i n d e r   ( 2 9 ) ,   and  t h e   c y l i n d e r   (29)  i s   in  t u r n   f i x e d l y  

s e c u r e d   o n t o   t h e   f r a m e   (471)  v i a   a  m o u n t   s e a t   ( 6 3 ) .  

Now,  o p e r a t i o n   o f   t he   a b o v e - d e s c r i b e d   p l a t e   e x c h a n g e  

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

a  n e c e s s a r y   n u m b e r   of  p l a t e   s h e e t s   (3)  a r e   p r e l i m i n a r i l y  

s u s p e n d e d   f rom  t h e   c o n v e y o r   c h a i n   (24)  in   t h e   s e q u e n c e   of   u s e  

t h e r e o f   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   to   p r e s e t   t he   u n i t  

box   ( 1 5 ) ,   and  a f t e r   t h e   t h u s   p r e s e t   u n i t   box   (15)  has   b e e n  

f i x e d l y   p l a c e d   w i t h i n   t he   p r i n t i n g   m a c h i n e ,   t h e   f r a m e   (18)  i n  

t h e   u n i t   box   (15)  i s   moved  up  to  t h e   p o s i t i o n   w h e r e   t h e   r i g h t -  

m o s t   p l a t e   s h e e t   (3)  i s   p l a c e d   a t   s u c h   p o s i t i o n   t h a t   i t   can  b e  

e n g a g e d   w i t h   t h e   c a r r i e r   arm  ( 2 6 ) .   The  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 h e   p r e s e n t   i n v e n t i o n   u n d e r   t h e   a b o v e - d e s c r i b e d  



s t a t e ,   i s   shown  in  F i g .   4.  T h i s   m o v e m e n t   of  t he   f r a m e   ( 1 8 )  

is   e f f e c t e d   by  a c t u a t i n g   t h e   c y l i n d e r   (19)  in   t he   d i r e c t i o n  

of   r e t r a c t i n g   i t s   p i s t o n   rod   by  o p e r 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 ) .  

S u b s e q u e n t   s e q u e n t i a l   a d v a n c e   of  t he   p l a t e   s h e e t s   (3 )  

i s   e f f e c t e d   in   t h e   f o l l o w i n g   m a n n e r .   T h a t   i s ,   i f   t he   c h a i n  

(22)  i s   d r i v e n   by  a c t u a t i n g   t h e   c y l i n d e r   (20)  in   t he   d i r e c t i o n  

of   p r o j e c t i n g   i t s   p i s t o n   rod   (25)  by  o p e r 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 ) ,   t h e n   t h e   s p r o c k e t   w h e e l   (21)  f i x e d   to   t h e  

o n e - w a y   c l u t c h   (43)  i s   r o t a t e d ,   h e n c e   t he   s p r o c k e t   w h e e l   ( 2 3 )  

m o u n t e d   on  t h e   same  s h a f t   as  t h e   o n e - w a y   c l u t c h   (43)  i s   a l s o  

r o t a t e d   s i m u l t a n e o u s l y   so  as  to  d r i v e   t he   c o n v e y o r   c h a i n   ( 2 4 ) ,  

and  f o r   e a c h   one  s t r o k e   of  t he   c y l i n d e r   (20)  t he   o n e - w a y   c l u t c h  

(43)  i s   a c t u a t e d   so  as  to  l o c k  t h e   s p r o c k e t   (23)  and  t h e  

c o n v e y o r   c h a i n   (24)  a t   t h e   a d v a n c e d   p o s i t i o n   when  t h e   p i s t o n  

rod   (25)  i s   r e t r a c t e d .   More  p a r t i c u l a r l y ,   when  the   c y l i n d e r  

(20)  i s   a c t u a t e d   in  t he   d i r e c t i o n   of  r e t r a c t i n g   i t s   p i s t o n  

rod   ( 2 5 ) ,   t he   c h a i n   (22)  w o u l d   be  r e s t o r e d   to  i t s  o r i g i n a l  

p o s i t i o n   j o i n t l y   w i t h   t he   p i s t o n   rod   (25)  w h i l e   t h e   c o n v e y o r  

c h a i n   (24)  is   k e p t   s t o p p e d ,   and  t h e r e a f t e r ,   t h e   s e r i e s   o f  

p l a t e   s h e e t s   (3)  a r e   s e q u e n t i a l l y   and  i n t e r m i t t e n t l y   a d v a n c e d  

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

t h e   p i s t o n   rod   (25)  of   t he   c y l i n d e r   ( 2 0 ) .  

Now,  r e f e r r i n g   to  F i g s .   l l ( a ) ,   11 (b )   and  1 1 ( c ) ,   w h e n  

t he   s u p p o r t   rod   (64)  i s   r a i s e d   by  a c t u a t i n g   t h e   c y l i n d e r   ( 4 6 )  



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

t h e   f i x t u r e   rod   (39)  of   t h e   p l a t e   s h e e t   (3)  s e t   on  t he   p r e s e t  

a p p a r a t u s   (12)  up  to   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   c a r r i e r   arm  (26)  ( 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 1 ( a ) ) ,   t h e   p r o j e c t i o n   (k)  p r o v i d e d   a t  

t h e   t i p   end  of   t h e   s u p p o r t   r o d   (64)  w o u l d   f i t   i n t o   t h e   s l o t  

(h)  p r o v i d e d   on  t h e   f i x t u r e   rod   ( 3 9 ) ,   so  t h a t   t h e   f i x t u r e  

r o d   (39)  can  be  moved  w i t h o u t   c h a n g i n g   i t s   a n g u l a r   p o s i t i o n  

w h i l e   i t   i s   b e i n g   r a i s e d .   I t   i s   to  be  n o t e d   t h a t   F i g .   1 1 ( a )  

s h o w s   t h e   s t a t e   w h e r e   t h e   p r o j e c t i o n   (k)  of   t h e   s u p p o r t   r o d  

(64)  has   f i t t e d   i n t o   t h e   s l o t   (h)  of   t h e   f i x t u r e   rod   ( 3 9 ) .  

F i g .   11 (b)  shows   t h e   s t a t e   w h e r e   t h e   s u p p o r t   rod   ( 6 4 )  

h a s   r e a c h e d   i t s   s t r o k e   e n d ,   t h e   g e a r   ( 2 7 ' )   has   b e e n   r o t a t e d  

v i a   t h e   l i n k   (28)  by  a c t u a t i n g   t h e   c y l i n d e r   (29)  n o t   shown  i n  

F i g .   11,  h e n c e   t h e   c a r r i e r   arm  (26)  has   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 ,   and  a  p r o t r u s i o n   (1)  of  t h e   c a r r i e r   arm  ( 2 6 )  

h a s   f i t t e d   i n t o   t h e   s l o t   (h)  of  t h e   f i x t u r e   r o d   ( 3 9 ) .   As  a  

r e s u l t ,   d u r i n g   t h e   r o t a t i o n   of   t h e   c a r r i e r   arm  ( 2 6 ) ,   t h e  

a n g u l a r   p o s i t i o n   of   t h e   f i x t u r e   rod   (39)  r e l a t i v e   to  t h e  

c a r r i e r   arm  (26)  can   be  p r e v e n t e d   f rom  d e v i a t i n g .  

F i g .   1 1 ( c )   shows  t h e   s t a t e   w h e r e   t h e   f i x t u r e   rod   ( 3 9 )  

h a s   r e a c h e d   t h e   s l o t   (54)  on  t h e   p r i n t i n g   c y l i n d e r   (4)  w h i c h  

was  p r e l i m i n a r i l y   d i s p o s e d   a t   i t s   s t a n d b y   p o s i t i o n   as  a  r e s u l t  

o f   r o t a t i o n   of   t h e   c a r r i e r   arm  ( 2 6 ) .   On  t h e   o t h e r   h a n d ,   t h e  

s u p p o r t   rod   (64)  w h i c h   h a s   d e l i v e r e d   t h e   f i x t u r e   rod   (39)  t o  



t h e   c a r r i e r   arm  ( 2 6 ) ,   i s   l o w e r e d   to   i t s   s t a n d b y   p o s i t i o n  

( 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 1 ( c ) )   by  a c t u a t i n g  

the   c y l i n d e r   ( 4 6 ) .  

Now,  i f   t h e   m o t o r   (51)  i s   a c t u a t e d   a f t e r   t h e   c l u t c h  

(50)  shown  in  F i g .   10  has   b e e n   c o n n e c t e d   u n d e r   t h e   s t a t e   s h o w n  

in  F i g .   1 1 ( c ) ,   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   r o t a t e d   i n  

t he   d i r e c t i o n  o f   an  a r r o w ,   and  t h e   f i x t u r e   r o d   (39)  i s   f i t t e d  

i n t o   t h e   s l o t   (54)  on  t h e   p r i n t i n g   c y l i n d e r   (4)  w h i l e   u r g i n g  

t he   s p r i n g s   (40)  p r o v i d e d   in  t he   s l o t   ( 5 4 ) .   T h i s   s t a t e   i s  

shown  in  F i g .   1 2 ( a ) .   At  t h i s   momen t ,   i f   t he   c y l i n d e r   ( 3 8 )  

_shown  in  F i g .   9  i s   a c t u a t e d   in  t h e   d i r e c t i o n   of  r e t r a c t i n g   t h e  

- p i s t o n   r o d ,   t h e n   t he   c l aw   (34)  w o u l d   f i t   i n t o   t h e   s l o t   (f)  o f  

the   f i x t u r e   rod   (39)  and  a l s o   i t   i s   l o c k e d   n o t   to  come  o u t   b y  

an  u r g i n g   f o r c e   of  t h e   s p r i n g   ( 3 5 ) ,   so  t h a t   t h e   f i x t u r e   rod   ( 3 9 )  

can  be  f i x e d   in   t h e   s l o t   ( 5 4 ) .  

On  t h e   o t h e r   h a n d ,   t he   p l a t e   (5)  c a n n o t   p a s s   t h r o u g h  

the   gap  s p a c e   b e t w e e n   t h e   p r i n t i n g   r o l l   (4)  and  the   r e c e i v i n g  

r o l l   (30)  shown  in  F i g .   1 2 ( a ) ,   h e n c e   the   r e c e i v i n g   r o l l   (30)  i s  

l o w e r e d   f rom  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   t o  

the   p o s i t i o n   shown  b y  s o l i d   l i n e s   in  F i g .   12 (b )   by  r o t a t i n g   t h e  

e c c e n t r i c   b u s h e s   (58)  and  ( 5 8 ' )   by  a c t u a t i n g   t h e   m o t o r   ( 6 1 )  

shown  in  F i g .   10,   and  t h u s   t h e   p l a t e   s h e e t   (3)  can  be  w r a p p e d  

a r o u n d   t h e   o u t e r   c i r c u m f e r e n c e   of  t he   p r i n t i n g   c y l i n d e r   (4)  a s  

the   p r i n t i n g   c y l i n d e r   i s   r o t a t e d .   On  t he   o t h e r   h a n d ,   t h e  

c a r r i e r   arm  (26)  w h i c h   has   d e l i v e r e d   t h e   f i x t u r e   rod   (39)  o n t o  



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

p o s i t i o n   shown  in  F i g .   1 2 ( b )   in  r e s p o n s e   to   a  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   (29)  v i a   t h e   l i n k   (28)  and  t h e  

g e a r   ( 2 7 ' ) .  

In  F i g .   1 2 ( c ) ,   when  t h e   f r o n t   f i x t u r e   s t r i p   (6)  o f  

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

c e n t e r   a x e s   of   t h e   p r i n t i n g   c y l i n d e r   (4)  and  t h e   r e c e i v i n g  

r o l l   ( 3 0 ) ,   t he   m o t o r   (51)  in   F i g .   10  i s   s t o p p e d   and  t h e  

c o n n e c t i o n   of   t h e   c l u t c h   (50)  i s   r e l e a s e d .  

S u b s e q u e n t l y ,   t h e   r e c e i v i n g   r o l l   (30)  d i s p o s e d   a t   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 2 ( b )   i s   a g a i n   r a i s e d  

by  t h e   a c t u a t i o n   of   t h e   m o t o r   (61)  and  e v e n t u a l l y   r e a c h e s   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 2 ( c ) .   As  a  r e s u l t ,   t h e  

f r o n t   f i x t u r e   s t r i p   (6)  i s   f i t t e d   i n t o   a  s l o t   (d)  p r o v i d e d   o n  

t h e   c i r c u m f e r e n c e   of  t h e   p r i n t i n g   c y l i n d e r   ( 4 ) .  

Then ,   t h e   r o t a r y   c y l i n d e r   (37)  shown  in  F i g .   9  i s  

a c t u a t e d ,   h e n c e   t h e   s e c t o r   g e a r   (32)  i s   r o t a t e d   v i a   t h e   g e a r  

( 3 6 ) ,   a t   t he   same  t i m e   t h e   i n n e r   c y l i n d e r   (55)  i n - F i g .   10  i s  

a l s o   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   to  make  t h e   f r o n t  

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

on  t h e   p r i n t i n g   c y l i n d e r   (4)  and  a p p l y   a  t e n s i o n   to  t h e   p l a t e  

s h e e t   ( 3 ) ,   and  f u r t h e r   t h e   f i x t u r e   rod   (39)  i s   f i x e d   in   p o s i t i o n  

as  w r a p p e d   by  t h e   i n n e r   c y l i n d e r   ( 5 5 ) .   The  a b o v e - d e s c r i b e d  

s t a t e   i s   shown  in  F i g .   1 2 ( d ) .  

Now  d e s c r i p t i o n   w i l l   be  made  on  t h e   d i s m o u n t i n g  



o p e r a t i o n   f o r   t h e   p l a t e   s h e e t   ( 3 ) .   At  f i r s t ,   t h e   c l u t c h   ( 5 0 )  

shown  in  F i g .   10  i s   a g a i n   c o n n e c t e d   and  t h e   m o t o r   (51)  i s  

a c t u a t e d .   T h e r e b y ,   t h e   s l o t   (54)  on  t he   p r i n t i n g   c y l i n d e r   (4 )  

i s   moved  up  to   t h e   p o s i t i o n   shown  in  F i g .   1 3 ( a ) ,   and  t h e n   t h e  

m o t o r   (51)  i s   s t o p p e d .  

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 ,   t h e   r o t a r y   c y l i n d e r  

(37)  i s   a g a i n   a c t u a t e d   to   r o t a t e   t he   s e c t o r   g e a r   (32)  in  t h e  

d i r e c t i o n   of  an  a r r o w .   T h e r e b y   t he   t e n s i o n   of  t he   p l a t e   s h e e t  

(3)  i s   r e l a x e d ,   and  so ,   t h e   f i x t u r e   rod   (39)  i s   e j e c t e d   f r o m  

t h e   s l o t   (54)  o n t o   a  r e c e i v e r   pan  (41)  by  an  u r g i n g   f o r c e   o f  

t h e   s p r i n g s   (40)  p r o v i d e d - o n   t h e   i n s i d e   s u r f a c e   of  t he   i n n e r  

c y l i n d e r   ( 5 5 ) .  

S u b s e q u e n t l y ,   t h e   m o t o r   (51)  i s   a g a i n   a c t u a t e d ,   and  a s  

t h e   p r i n t i n g   c y l i n d e r   (4)  i s   r o t a t e d   in  t he   d i r e c t i o n   of  a n  

a r r o w ,   t h e   p l a t e   s h e e t   (3)  i s   r e c o v e r e d   in   t he   r e c e i v e r   pan  ( 4 1 )  

( F i g .   1 3 ( b ) ) .   When  the   s l o t   (54)  on  t he   p r i n t i n g   c y l i n d e r   h a s  

r e a c h e d   t h e   p o s i t i o n   shown  in  F i g .   1 3 ( c ) ,   t h e   r e c o v e r y   of  t h e  

p l a t e   s h e e t   (3)  i s   c o m p l e t e d ,   h e n c e   t h e   m o t o r   (51)  i s   s t o p p e d  

and  t h e   c o n n e c t i o n   of   t h e   c l u t c h   (50)  i s   a l s o   r e l e a s e d .  

F i g .   14  s h o w s  a   s e c o n d   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 ,   in  w h i c h   u n i t   b o x e s   (15)  e a c h   c o n t a i n i n g  

a  p l a t e   s h e e t   p r e s e t   a p p a r a t u s   (12)  and  an  a u t o m a t i c   p l a t e  

m o u n t / d i s m o u n t   a p p a r a t u s   (13)  t h e r e i n   a r e   r e s p e c t i v e l y   f i x e d  

w i t h i n   p r i n t i n g   s e c t i o n s   ( 2 ) ,   (2)  d i s p o s e d   in  j u x t a p o s i t i o n  

b e t w e e n   a  p a p e r   e j e c t   s e c t i o n   (1)  and  a  p a p e r   f e e d   s e c t i o n   ( 2 a ) .  



A c c o r d i n g   to  t h i s   e m b o d i m e n t ,   t h e   u n i t   box  n e e d   n o t   be  d r a w n  

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

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

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

b e c o m e s   u n n e c e s s a r y ,   and  t h e r e f o r e ,   a  s e t u p   t i m e   can  b e  

r e d u c e d   and   a  s a f e t y   can   be  i m p r o v e d .  

S i n c e   t h e   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   t o  

t h e   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 ,   a s  

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

e x c h a n g e d ,   a l s o   t h e   p l a t e   s h e e t s   can  be  p r e s e t ,   and  a u t o m a t i c  

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   can   be  a c h i e v e d .   T h e r e f o r e ,  a   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 ,   h e n c e   a  p r o d u c t i v i t y   can  b e  

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

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

S i n c e   many  m o d i f i c a t i o n s   c o u l d   be  made  in   t he   a b o v e  

c o n s t r u c t i o n   and  m a n y ' 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  

of   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 rom  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 h e  

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   and  n o t   as  a  l i m i t a t i o n   to  t h e  

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



1.  A  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   a  

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

to  a  f i x t u r e   rod   and  c a p a b l e   of  b e i n g   d i s p o s e d   u n d e r   a  

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

to  e n g a g e   w i t h   a  f i x t u r e   s t r i p   of   the   p l a t e   and  a  h o l d i n g  

member   f o r   p r e v e n t i n g   t h e   f i x t u r e   s t r i p   f rom  d i s e n g a g i n g  

t h e r e f r o m ,   and  p l a t e   m o u n t / d i s m o u n t   means   d i s p o s e d   u n d e r  

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

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

by  t he   i n t e r m e d i a r y   of   s a i d   f i x t u r e   r o d .  
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