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@  Flexographic  printing  apparatus. 
(57)  Flexographic  printing  apparatus  comprises  a  substan- 
tially  rigid  roller  10  for  supporting  a  plate  11  mounted 
adjacent  another  rigid  roller  2,  which  together  with  addition- 
al  rollers  3,  4  and  5,  supports  an  endless  belt  1.  The  belt  1 
provides  a  support  for  a  substrate  to  be  printed.  The  drive  of 
rollers  2  and  10  is  synchronised  and  a  mirror  system  30  is 
provided  to  enable  plate  and  print  image  to  be  aligned.  The 
use  of  a  flexible  belt  for  the  support  of  the  substrate  permits 
the  normal  independence  between  substrate  length  and 
support  roller  diameter  to  be  removed.  It  also  enables  the 
use  of  smaller  gears  for  the  driving  connection  between 
synchronised  rollers. 
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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  f l e x o g r a p h i c  

p r i n t i n g   a p p a r a t u s .  

P r i o r   to   s e t t i n g   up  f l e x o g r a p h i c   p r i n t i n g  

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

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

k n o w n  a s   p r o o f e r s   and  m o u n t e r - p r o o f e r s .   D e s p i t e  

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

can   be  s u b s t a n t i a l   and  c o s t l y   m a c h i n e s .   To  a f f o r d  

a  r e a s o n a b l e   t e s t   r un   l e n g t h   f o r   t h e   s u b s t r a t e   o n  

w h i c h   t h e   p r i n t i n g   ink   i s   to  be  d e p o s i t e d   t h e   w o r k i n g  

r o l l   w h i c h   i s   to   s u p p o r t   t h e   s u b s t r a t e   has   to   h a v e  

a  c e r t a i n   min imum  d i a m e t e r ,   t y p i c a l l y   up  t o   t w o  

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

r e q u i r e m e n t   i s   t h a t   t h e   w o r k i n g   r o l l   m u s t   be  a c c u r -  

a t e l y   d i m e n s i o n e d .   T h i s   c o m b i n a t i o n   of   s i z e   a n d  

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

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

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

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



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

i n g   p l a t e s   means   f o r   s u p p l y i n g   i nk   to   t h e   f l e x o -  

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

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

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

s u p p o r t   on  two  o r   more   s u b s t a n t i a l l y   r i g i d   s u p p o r t s .  

In  a  p r e f e r r e d   f o r m   of  t h e   i n v e n t i o n ,   t h e   f l e x i b l e  

member   i s   an  e n d l e s s   b e l t   a d v a n t a g e o u s l y   f o l l o w i n g  

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

r o l l e r s .   T h e s e   r o l l e r s   can   be  r e a r r a n g e d ,   and   i n  

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

t h e   l e n g t h   of  t h e   b e l t   and  t h e r e f o r e   t h e   l e n g t h   o f  

s u b s t r a t e   w h i c h   can   be  s u p p o r t e d .   The  m e a n s   f o r   m o u n t -  

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

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

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

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

b o t h   a r e   s u p p o r t e d   by  s u b s t a n t i a l l y   r i g i d   s u p p o r t s .  

T h e s e   r o l l e r s   h a v e   i n t e r m e s h i n g   g e a r s   a t   a d j a c e n t   a x i a l  

e n d s   or   a  f r i c t i o n   d r i v e   or   an  e l e c t r o n i c / e l e c t r i c a l  

d r i v e   so  t h a t   t h e i r   r o t a t i o n   i s   s y n c h r o n i s e d .   T h e  

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

r o t a t i o n a l   p o s i t i o n s   may  be  a l t e r e d   as  r e q u i r e d .   T h e  



means   f o r   s u p p l y i n g   ink  to   t h e   p l a t e   or  p l a t e s  

c o m p r i s e s   a  r o l l e r   and  a s s o c i a t e d   d o c t o r   b l a d e  

t h e   ink   b e i n g   s t o r e d   in  t h e  t r o u g h   f o r m e d   b e t w e e n  

t h e m .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more   c l e a r l y  

u n d e r s t o o d ,   one  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  shows  a  d i a g r a m m a t i c   s i d e  

e l e v a t i o n a l   v i e w   of  a p p a r a t u s   f o r   m o u n t i n g   and  p r o o f -  

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

i n v e n t i o n ,   a n d  

F i g u r e   2  i s   a  d i a g r a m m a t i c   p l a n   v i e w   of  p a r t  

of  t h e   a r r a n g e m e n t   of  F i g u r e   1 .  

R e f e r r i n g   t o   t h e   d r a w i n g s ,   an  e n d l e s s   f l e x i b l e  

b e l t   1  i s   s u p p o r t e d   on  f o u r   s p a c e d   s t e e l   r o t a t a b l e  

r o l l e r s   2  to   5.  The  b e l t   1  may  be  made  of  any  - 

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

s y n t h e t i c   p l a s t i c s   m a t e r i a l   ( f o r   e x a m p l e   p o l y e s t e r ,  

m y l a r   or  m e l i n e x ) .   R o l l e r s   3,  4  and  5  can   be  a d j u s t -  

ed  in  p o s i t i o n   to   a c c e p t   a  d i f f e r e n t   s i z e   of  b e l t  



and  t h e r e f o r e   p r o v i d e   a  d i f f e r e n t   s u b s t r a t e   s u p p o r t  

l e n g t h .  

D i s p o s e d   a d j a c e n t   r o l l e r   2  i s   a  f u r t h e r   s t e e l  

r o t a t a b l e   r o l l e r   10  on  w h i c h   t h e   f l e x o g r a p h i c   p r i n t -  

i n g   p l a t e ( s )   t o   be  t e s t e d   can   be  m o u n t e d .   One  s u c h  

p l a t e   i s   shown  by  way  of  e x a m p l e   a t   11.  M o u n t i n g   i s  

u s u a l l y   by  m e a n s   of   a d h e s i v e ,   p r e f e r a b l y   u s i n g   d o u b l e  

s i d e d   a d h e s i v e   t a p e .  

A d j a c e n t   r o l l e r   10  i s   a  f u r t h e r   s t e e l   r o t a t a b l e  

r o l l e r   12  and  a s s o c i a t e d   w i t h   t h i s   r o l l e r   12  i s   a  

s t e e l   d o c t o r   b l a d e   13.  The  r o l l e r   12  and  d o c t o r  

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

i ng   i n k .   R o l l e r s   2,  10  and  12  a r e   g e a r e d   t o g e t h e r  

by  means   of   g e a r s   20 ,   21  and  22  c o n n e c t e d   to   t h e i r  

a d j a c e n t   a x i a l   e n d s .   T h e s e   r o l l e r s   t h e r e f o r e   a r e  

s y n c h r o n i s e d .   They   may  be  a d j u s t e d   r e l a t i v e   t o  

one  a n o t h e r   t o   a  c e r t a i n   d e g r e e   to   a c c o m m o d a t e   d i f -  

f e r e n t   p l a t e   t h i c k n e s s e s ,   f o r   e x a m p l e ,   in  t h e   c a s e   o f  

r o l l e r s   2  and   10  o r   d i f f e r e n t   r a t e   of  i nk   t a k e   u p  

in  t h e   c a s e   of  r o l l e r s   10  and  12 ,   w h i l s t   s t i l l   m a i n t a i n -  

ing   t h e   i n t e r m e s h   of  t h e   g e a r s .   The  d r i v e   to   t h e  

r o l l e r s   may  be  t o   any   r o l l e r   b u t   w i l l   n o r m a l l y   b e  

to   one  of   t h e   r o l l e r s   2,  10  or   12.  T h i s   d r i v e ,  



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

d r i v e .  

When  p r i n t i n g   in   more   t h a n   one  c o l o u r ,   i t   i s  

n e c e s s a r y   t o   be  a b l e   to   a c c u r a t e l y   p l a c e   t h e   f l e x o -  

g r a p h i c   p r i n t i n g   p l a t e   1 1  o n   t h e   r o l l e r   10  i n  

r e g i s t e r   w i t h   t h e   p r i n t   image   25  a l r e a d y   on  t h e  

s u b s t r a t e   so  t h a t   t h e   n e x t   c o l o u r   may  be  p r i n t e d  

o v e r   t h e   l a s t   w i t h   p r e c i s i o n .   To  t h i s   end  a  m i r r o r  

s y s t e m   shown  d i a g r a m m a t i c a l l y   a t   30  i s   p r o v i d e d .  

The  m i r r o r   p r o j e c t s   an  image   of  t h e   p l a t e   on  r o l l e r  

10  o n t o   t h e   p r i n t   i m a g e   on  t h e   s u b s t r a t e   t o   e n a b l e  

t h e   two  i m a g e s   to   be  a c c u r a t e l y   a l i g n e d .   The  p o s i -  

t i o n   of  t h e   m i r r o r   i s   s u c h   t h a t   when  t h e   r o l l e r s   2 

and  10  a r e   s u b s e q u e n t l y   r o t a t e d ,   t h e   p l a t e   w i l l   c o n -  

t a c t   t h e   s u b s t r a t e   p r e c i s e l y   in   r e g i s t e r   w i t h   t h e  

e x i s t i n g   p r i n t   i m a g e .   O t h e r   o p t i c a l   s y s t e m s   may  b e  

u s e d   f o r   r e g i s t e r i n g   as  d e s i r e d .  

In  u s e   of  t h e   a b o v e   a p p a r a t u s ,   t h e   s u b s t r a t e , u s u a l l y  

p l a s t i c s   f i l m o r   p a p e r ,   i s   wound  a r o u n d   and   f i x e d   to   t h e  

f l e x i b l e   b e l t   1.  The  f l e x o g r a p h i c   p r i n t i n g   p l a t e ( s )  

11  to   be  t e s t e d   a r e   f i x e d   to   t h e   r o l l e r   10  and  i n k  

of  t h e   d e s i r e d   c o l o u r   i s   s u p p l i e d   to  t h e   t r o u g h   1 4 .  

The  r e l a t i v e   p o s i t i o n s   of  t h e   r o l l e r s   2,  10  and   12  



a r e   a d j u s t e d   to   t h e i r   d e s i r e d   r e l a t i v e   p o s i t i o n s .  

The  d o c t o r   b l a d e   13  may  a l s o   be  a d j u s t e d   to   a c h i e v e  

d e s i r e d   i n k   t a k e   up  on  r o l l e r   12.   The  r o l l e r s   a r e  

t h e n   d r i v e n   so  t h a t   t h e   l e n g t h   of   s u b s t r a t e   p a s s e s  

t h e   p l a t e   on  t h e   r o l l e r   10  s e v e r a l   i m a g e s   of  t h e  

p l a t e   b e i n g   p r i n t e d   on  t h e   s u b s t r a t e   as  a  r e s u l t .  

A f t e r   e x a m i n i n g   t h e s e   i m a g e s ,   t h e   p r o c e s s   may  b e  

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

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

m o d i f y i n g   t h e   c o n s i s t e n c y   of  t h e   i n k   as  n e c e s s a r y .  

F u r t h e r   r u n s   may  be  done   in  d i f f e r e n t   c o l o u r s   t o  

b u i l d   up  m u l t i c o l o u r e d   i m a g e s   on  t h e   s u b s t r a t e ,  

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

s a r y .   I f   d i f f e r e n t   s u b s t r a t e   l e n g t h s   a r e   to   be  u s e d  

d i f f e r e n t   l e n g t h   of  b e l t   may  be  a c c o m m o d a t e d   b y  

a d j u s t i n g   t h e   p o s i t i o n   of  r o l l e r s   3,  4  o r   5 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   a b o v e   e m b o d i -  

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

t h a t   many  v a r i a t i o n s   a r e   p o s s i b l e   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   of   t h e   i n v e n t i o n .   I t   w i l l   a l s o  

be  a p p r e c i a t e d   t h a t   by  e f f e c t i v e l y   r e p l a c i n g   a  s i n g l e  



l a r g e   r o l l   by  a  f l e x i b l e   b e l t   s u p p o r t e d   on  s e v e r a l  

s m a l l e r   r o l l e r s   g r e a t e r   f l e x i b i l i t y   i s   a c h i e v e d .  

In  p a r t i c u l a r   t h e   u s e   of  s m a l l e r   r o l l e r s   in  t h i s   way  

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

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

c o r r e s p o n d i n g l y   s m a l l   g e a r s   to   p r o v i d e   p r e c i s e  

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

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

t h e   f l e x o g r a p h i c   p r i n t i n g   p l a t e .  



1.  A  f l e x o g r a p h i c   p r i n t i n g   a p p a r a t u s   f o r  

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

c o m p r i s i n g   means   f o r   s u p p o r t i n g   one  or   more   f l e x o g r a p h i c  

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

p l a t e   or   p l a t e s   and  m e a n s   f o r   s u p p o r t i n g   a  s u b s t r a t e   to  b e  

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

c o m p r i s e s   a  f l e x i b l e   member   s u p p o r t e d   on  two  or   m o r e  

s u b s t a n t i a l l y   r i g i d   s u p p o r t s .  

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

in   c l a i m   1,  in   w h i c h   t h e   f l e x i b l e   member   i s   an  e n d l e s s  

b e l t .  

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

in   c l a i m   2,  in   w h i c h   t h e   e n d l e s s   b e l t   f o l l o w s   a  p a t h  

d e f i n e d   by  a  n u m b e r   of   s u p p o r t i n g   r o t a t a b l e   r o l l e r s .  

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

c l a i m   3,  in   w h i c h   one  o r   more   of  t h e   r o t a t a b l e   r o l l e r s   a r e  

a d j u s t a b l e ,   so  t h a t   t h e   l e n g t h   of  t h e   e n d l e s s   b e l t   may  b e  

a d j u s t e d .  

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

any  p r e c e d i n g   c l a i m ,   in   w h i c h   t h e   means   f o r   m o u n t i n g   t h e  

p l a t e s   c o m p r i s e s   a  r i g i d   member   w h i c h   i s   d i s p o s e d   a d j a c e n t  

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

m e m b e r   so  as  to   p r o v i d e   s u b s t a n t i a l l y   r i g i d   s u p p o r t   f o r  

b o t h   p l a t e   and  s u b s t r a t e   a t   t h e i r   l i n e   of   c o n t a c t .  



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

in  c l a i m   5,  in  w h i c h   t h e   r i g i d   member   c o m p r i s e s   a  

r o t a t a b l e   s u b s t a n t i a l l y   r i g i d   r o l l e r .  

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

in  c l a i m   6,  in  w h i c h t h e   s u b s t a n t i a l l y   r i g i d   r o l l e r   a n d  

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

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

a t   a d j a c e n t   a x i a l   e n d s   so  t h a t   t h e i r   r o t a t i o n   i s  

s y n c h r o n i s e d .  

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

in  c l a i m   6,  in   w h i c h   t h e   s u b s t a n t i a l l y   r i g i d   r o l l e r   a n d  

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

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

a  f r i c t i o n   d r i v e   so  t h a t   t h e i r   r o t a t i o n   i s   s y n c h r o n i s e d .  

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

in  c l a i m   6,  in   w h i c h   t h e   s u b s t a n t i a l l y   r i g i d   r o l l e r   a n d  

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

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

an  e l e c t r o n i c / e l e c t r i c a l   d r i v e   so  t h a t   t h e i r   r o t a t i o n   i s  

s y n c h r o n i s e d .  

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

in  c l a i m   7,  8  or  9,  in  w h i c h   a d j a c e n t   s u b s t a n t i a l l y   r i g i d  

r o l l e r s   a r e   r e l a t i v e l y   a d j u s t a b l e .  

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

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

ink   to   t h e   f l e x o g r a p h i c   p l a t e   or   p l a t e s   c o m p r i s e s   a  r o l l e r  



and  a s s o c i a t e d   d o c t o r   b l a d e ,   w h i c h   t o g e t h e r   d e f i n e   a  

t r o u g h   f o r   t h e   s t o r a g e   of  i n k .  

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

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

e n a b l e   a  p l a t e   to   be  a l i g n e d   w i t h   an  i m a g e   or   a  s u b s t r a t e .  
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