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©  Rotary  printing  cylinder. 

Rotary  printing  cylinders  usually  have  the  form  of  a 
steel  cylinder,  the  surface  of  which  is  covered  with  a  copper 
layer  into  which  in  transferring  elements  are  engraved. 
Such  printing  cylinders  are  heavy,  expensive  to  manufac- 
ture  and  can  only  be  used  for  one  printing  pattern. 

According  to  this  invention  it  is  suggested  to  avoid  the 
above  drawbacks  by  using  a  separate  printing  sleeve  (1) 
with  a  cylindrical  outer  printing  surface  and  a  conical  inner 
surface,  which  sleeve  can  be  firmly  applied  onto  a  basic 
cylinder  (7)  the  outer  surface  of  which  has  a  correspond- 
ing  conical  shape.  To  make  the  sleeve  changing  easier  the 
basic  cylinder  is  provided  with  ducts  (10)  emerging  into 
the  conical  surface,  through  which  ducts  compressed  air 
can  be  discharged  into  the  space  between  the  sleeve  and 
the  cylinder  when  the  sleeve  is  mounted  or  dismounted. 



R o t a r y   p r i n t i n g   c y l i n d e r s ,   e . g .   f o r   i n t a g l i o   p r i n t -  

i n g ,   a r e   known  and  c o n s i s t   u s u a l l y   of   a  b a s i c   s t e l l   c y l i n d e r  

t h e   s u r f a c e   of  w h i c h   i s   c o v e r e d   w i t h   a  c o p p e r   l a y e r .   T h e  

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

l a y e r   a r e   a r r a n g e d   t h e   i n k - t r a n s f e r r i n g   e l e m e n t s   in   t h e  

f o r m   of  s c r e e n   c e l l s   or   s c r e e n   d e p r e s s i o n s .   The  i n k - t r a n s -  

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

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

l a y e r   of   c h r o m i u m   in   o r d e r   to   i n c r e a s e   t h e   w e a r   r e s i s t a n c e  

of  t h e   s u r f a c e .  

When  e . g .   p a c k i n g   m a t e r i a l   i s   p r i n t e d   in   m u l t i -  

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

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

T h e s e   c y l i n d e r s   a r e   made  w i t h   t h e   s p e c i a l   d e c o r a t i o n  

e n g r a v e d   or   in   some  o t h e r   m a n n e r   i n c o r p o r a t e d   in  t h e   p r i n t -  

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

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

When  t h e   p a t t e r n   i s   no  l o n g e r   to   be  u s e d ,   t h e   c y l i n d e r s  

h a v e   to   be  d i s c a r d e d .   On  d i s c o n t i n u a n c e   in   t h e   p r i n t i n g   o f  



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

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

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

I t   i s   e v i d e n t   t h a t   t h e   u t i l i z a t i o n   of   c y l i n d e r s  

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

v a n t a g e s .   One  d i s a d v a n t a g e   i s   of   c o u r s e   t h a t   f o r   e a c h   d e c o -  

r a t i o n   p a t t e r n   one   or   more   p r i n t i n g   c y l i n d e r s   a r e   r e q u i r e d ,  

w h i c h   a r e   e x p e n s i v e   to   m a n u f a c t u r e   and  t i e d   to   t h e   p a r t i -  

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

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

d e r s   and  o w i n g   to   t h e   r i s k   of   d a m a g e   to   t h e   p r i n t i n g   s u r -  

f a c e .   When  t h e   c y l i n d e r s   a r e   s t o r e d ,   s t r o n g l y   c o n s t r u c t e d  

r a c k s   a r e   r e q u i r e d   w h i c h ,   o w i n g   to  t h e   r i s k   of   s u r f a c e  

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

a  good   d e a l   of  n o n - u t i l i z e d   s p a c e .  
I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o   o v e r -  

come  t h e   a f o r e m e n t i o n e d   d i s a d v a n t a g e s   and  to   p r o v i d e   a  

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

l e s s   e x p e n s i v e   in   i t s   h a n d l i n g   and  s t o r a g e .  

T h e s e   and  o t h e r   o b j e c t s   h a v e   b e e n   a c h i e v e d   in   a c c o r -  

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

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

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

by  t h e   b a s i c   c y l i n d e r   and  has   an  i n t e r n a l   t a p e r   w h i c h   c o r r e s -  

p o n d s   to   t h e   t a p e r   of   t h e   b a s i c   c y l i n d e r ,   and  an  e x t e r n a l  

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

p r i n t i n g   p a t t e r n .   By  t h i s   d e s i g n   of   t h e   r o t a r y   p r i n t i n g  

c y l i n d e r   a  s i n g l e   b a s i c   c y l i n d e r   may  be  u s e d   f o r   a  n u m b e r  

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

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

r a t i o n   p a t t e r n ,   o n l y   t h e   p r i n t i n g   s l e e v e   i t s e l f   h a s   to   b e  

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

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

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

t h e   p r i n t i n g   s l e e v e   on  t h e   b a s i c   c y l i n d e r   in   an  a c c u r a t e ,  

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

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

d a n c e   w i t h   t h e   i n v e n t i o n   has   b e e n   g i v e n   t h e   f u r t h e r   c h a r a c -  



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

n i c k e l   and  a  c o p p e r   l a y e r   l o c a t e d   o u t s i d e   i t .   The  d e s i g n  

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

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

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

s t a b i l i t y   of   s h a p e .  

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

c h a r a c t e r i s t i c   t h a t   t h e   n i c k e l   l a y e r   as   w e l l   as   t h e   b o u n -  

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

d e r   a r e   t a p e r e d   and  t h a t   t h e   s u r f a c e   o f   t h e   c o p p e r   l a y e r  

r e m o t e   f r o m   t h e   c y l i n d e r   i s   c y l i n d r i c a l .   Owing  to   t h i s  

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

in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of   t h e   p r i n t i n g   s l e e v e ,   w h i c h  

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

ing   s u r f a c e   and  a  t a p e r e d   i n n e r   s u r f a c e .  

A  f u r 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 h e   a r r a n g e m e n t  

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

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

0 . 0 5  -   0 .4   mm,  p r e f e r a b l y   0 . 1   mm.  T h i s   t h i c k n e s s   of  t h e  

n i c k e l   l a y e r   h a s   p r o v e d   to   be  s u f f i c i e n t   and  a l l o w s   a  

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

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

A  f u r 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 h e   a r r a n g e m e n t  

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

c h a r a c t e r i s t i c   t h a t   t h e   c o p p e r   l a y e r   has   a  t h i c k n e s s   o f  

0 . 1  -   3 . 0   mm. 

A  f u r 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 h e   a r r a n g e m e n t  

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

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

r e n t i a l   of   0 . 0 5  -   1  mm  p e r   m e t r e   l e n g t h .   T h i s   low  t a p e r  

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

t h e   p r i n t i n g   s l e e v e   on  t h e   b a s i c   c y l i n d e r   and  m a k e s   i t  

p o s s i b l e   to   m i n i m i z e   t h e   t h i c k n e s s   of   t h e   c o p p e r   l a y e r .  

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

d a n c e   w i t h   t h e   i n v e n t i o n   has   b e e n   g i v e n   t h e   f u r t h e r   c h a r a c -  

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

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



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

end  of   t h e   c y l i n d e r .   The  d u c t   s y s t e m   m a k e s   p o s s i b l e  t h e  

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

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

a i r .  

A  f u r t h e r   e m b o d i m e n t   o f   t h e   a r r a n g e m e n t   in   a c c o r -  

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

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

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

Owing  to   t h i s   p l a c i n g   of   t h e   o u t l e t   of   t h e   h o l e s   in   t h e  

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

g r e a t e s t   in   t h e   end  p h a s e   of   t h e  a p p l i c a t i o n   of   t h e   s l e e v e  

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

r e s i s t a n c e   a g a i n s t   t h e   p u s h i n g   on  of  t h e   s l e e v e   w i l l   t h e n  

be  g r e a t e s t .  

The  a r r a n g e m e n t   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

w i l l   now  be  d e s c r i b e d   in   more   d e t a i l   w i t h   r e f e r e n c e   to   t h e  

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

F i g .   1  i s   a  s e c t i o n   t h r o u g h   a  p r i n t i n g   s l e e v e  

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 .   2  shows   p a r t l y   in   s e c t i o n   a  b a s i c   c y l i n d e r  

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

The  p r i n t i n g   s l e e v e   1  shown  in   F i g .   1  h a s   a  t a p e r -  

i n g   c e n t r e   h o l e   2  and  a  c y l i n d r i c a l   o u t s i d e   3.  The  p r i n t -  

i n g   s l e e v e   1  i s   made  up  of  an  i n n e r   l a y e r   4  of   n i c k e l   w h i c h  

l a y e r   h a s   an  e v e n   t h i c k n e s s   of   b e t w e e n   0 . 0 5   and  0 .4   mm  o v e r  

t h e   w h o l e   l e n g t h   of   t h e   s l e e v e .   O u t s i d e   t h e   n i c k e l   l a y e r   4 

t h e r e   i s   a  c o p p e r   l a y e r   5,  w h i c h   l a y e r   i s   f i r m l y   a t t a c h e d  

to   t h e   n i c k e l   l a y e r .   The  c o p p e r   l a y e r   i s   of   i n c r e a s i n g  

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

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

of  t h e   c o p p e r   l a y e r   5  i n c r e a s e s   to   s u c h   an  e x t e n t  t h a t   t h e  

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

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

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

b e t w e e n   0 .1   and   3  mm.  In  t h e   c y l i n d r i c a l   o u t e r   s u r f a c e   o f  

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

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



h o w e v e r ,   a r e   n o t   v i s i b l e   in   t h e   d r a w i n g .   A f t e r   t h e   s c r e e n  

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

t h e   c o p p e r   l a y e r ,   t h e   c o p p e r   l a y e r   i s   c o v e r e d   in   c o n v e n -  
t i o n a l   m a n n e r   w i t h   an  o u t e r   s h e l l   6  of   e . g .   c h r o m i u m   w h i c h  

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

a g a i n s t   t h e   w e a r   a r i s i n g   d u r i n g   p r i n t i n g   when  t h e   d o c t o r  

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

F i g .   2  shows   a  b a s i c   c y l i n d e r   7  in   a c c o r d a n c e  

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

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

e x a g g e r a t e d   in  t h e   f i g u r e s ) .   T y p i c a l   v a l u e s   f o r   t h e   t a p e r  

of  t h e   c y l i n d e r   a r e   0 . 0 5  -   1  mm  r e d u c t i o n   in   d i a m e t e r   p e r  
m e t r e   c y l i n d e r   l e n g t h .   The  c y l i n d e r   s u r f a c e   i s   g r o u n d   a n d  

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

a c c u r a c y .   At  t h e   two  e n d s   of   t h e   b a s i c   c y l i n d e r   a x l e   j o u r -  

n a l s   8  a r e   p r o v i d e d ,   w h i c h   s e r v e   f o r   t h e   r o t a t i n g   s u p p o r t  

of  t h e   c y l i n d e r   in   t h e   p r i n t i n g   p r e s s .   A  h o l e   9  e x t e n d i n g  

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

one  a x l e   j o u r n a l   8  and  e x t e n d s   a t   l e a s t   to   t h e   c e n t r e   o f  

t h e   c y l i n d e r .   From  t h e   a x i a l   h o l e   9  r a d i a l   h o l e s   10  e x t e n d  

in   one   or   more   p l a n e s   to  t h e   s u r f a c e   of   t h e   c y l i n d e r   7 

w h e r e   t h e y   o p e n   o u t   a r o u n d   t h e   w h o l e   p e r i p h e r y   of  t h e  

c y l i n d e r .  

When  t h e   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   i s   to  be  u t i l i z e d ,   t h e   p r i n t i n g   s l e e v e   1  i s  

a p p l i e d   to   t h e   b a s i c   c y l i n d e r   7  in   t h a t   t h e   s l e e v e   w i t h  

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

s m a l l   end  of   t h e   b a s i c   c y l i n d e r ,   t h a t   i s   to   s ay   f rom  r i g h t  

to   l e f t   in   F i g .   2.  The  f i t   b e t w e e n   t h e   h o l e   and  t h e   o u t e r  

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

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

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

t h e   f o r c e s   w h i c h   o c c u r   d u r i n g   t h e   u s e   of   t h e   c y l i n d e r .   A 

s t r o n g   g r i p p i n g   f i t   t h u s   e x i s t s   b e t w e e n   t h e   s l e e v e   and  t h e  

c y l i n d e r ,   and  to  make  p o s s i b l e   t h e   p u s h i n g   on  of   t h e   s l e e v e  

t h e   h o l e s   9  and  10  p r o v i d e d   in   t h e   b a s i c   c y l i n d e r   in   a c c o r -  

d a n c e   w i t h   t h e   i n v e n t i o n   a r e   u t i l i z e d .  

The  a p p l i c a t i o n   of  t h e   s l e e v e   to   t h e   b a s i c   c y l i n d e r  



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

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

end   of   t h e   s a m e .   Owing  t o   t h e   t a p e r   o f   t h e   h o l e   2  and   o f  

t h e   c y l i n d e r   7  t h e  p u s h i n g   on  i s   r e l a t i v e l y   e a s y   a t   t h e  

b e g i n n i n g ,   b u t   when  t h e   f r o n t   end  o f   t h e   s l e e v e   h a s   p a s s e d  

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

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

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

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

f i r s t   l i n e   of   h o l e s   10.  The  a x i a l   h o l e   9  i s   now  c o n n e c t e d ,  

v i a   t h e   a x l e   j o u r n a l   8  t h r o u g h   w h i c h   e x t e n d s   t h e   a x i a l  

d u c t ,   to   a  s o u r c e   o f   c o m p r e s s e d   a i r ,   and  c o m p r e s s e d   a i r  

u n d e r   a  p r e s s u r e   o f   p r e f e r a b l y   a b o u t   10  k g / c m   i s   a l l o w e d  

to   f l o w   now  t h r o u g h   t h e   h o l e   10  o n t o   t h e   t a p e r e d   s u r f a c e  

of   t h e   p r i n t i n g   c y l i n d e r   7.  The  a i r   i s   d i s c h a r g e d   i n t o   t h e  

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

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

f u r t h e r   p u s h i n g   on  of   t h e   s l e e v e   i s   made  p o s s i b l e   u n t i l  

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

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

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

of   t h e   c y l i n d e r .   The  c o n n e c t i o n   of   t h e   d u c t   9  to   t h e   s o u r c e  

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

on  t h e   s h e l l   s u r f a c e .  

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

can   be  r e m o v e d   f r o m   t h e   b a s i c   c y l i n d e r   by  an  o p p o s i t e   p r o -  

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

t h e   d u c t s   10  i n t o   t h e   s p a c e   b e t w e e n   t h e   i n n e r   s u r f a c e   o f  

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

c y l i n d e r ,   as  a  r e s u l t   of   w h i c h   a  n e g l i g i b l e   e x p a n s i o n   o f  

t h e   p r i n t i n g   s l e e v e   t a k e s   p l a c e   a t   t h e   same  t i m e   as  an  a i r  

c u s h i o n   i s   f o r m e d   w h i c h   p r e v e n t s   f r i c t i o n   and   m a k e s   p o s s -  

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

c y l i n d e r .   I f   t h e   p r i n t i n g   s l e e v e   i s   to   be  r e u s e d   on  l a t e r  

o c c a s i o n s   i t   i s   now  s i m p l e   to   s t o r e   i t ,   e . g .   in   a  p r o t e c -  

t i v e   t u b e   of   any   s u i t a b l e   m a t e r i a l .   The  b a s i c   c y l i n d e r   c a n  

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

s l e e v e   f o r   p r i n t i n g   in   c o m b i n a t i o n   w i t h   a  new  p r i n t i n g   s l e e v e  



w i t h   a  d i f f e r e n t   d e c o r a t i o n   p a t t e r n .  

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

d a n c e   w i t h   t h e   i n v e n t i o n   c an   t a k e   p l a c e   in   t h e   f o l l o w i n g  

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

ing   o u t e r   s u r f a c e ,   w h i c h   has   a  t a p e r   c o r r e s p o n d i n g   t o  

t h e   t a p e r   on  t h e   b a s i c   c y l i n d e r   w h i c h   i s   i n t e n d e d   f o r   u s e ,  
i s   c o a t e d   e l e c t r o l y t i c a l l y   w i t h   n i c k e l   so  t h a t   a  l a y e r   o f  

t h e   d e s i r e d   t h i c k n e s s   i s   o b t a i n e d .   The  n i c k e l   i s   t h e n   r e -  

moved   f rom  t h e   m a t r i x   c y l i n d e r   t h r o u g h   h e a t i n g ,   w h i c h  

r e l e a s e s   s t r e s s e s   b u i l t   up  in   t h e   n i c k e l .   A f t e r   t h e   n i c k e l  

s l e e v e ,   w h i c h   has   a  t h i c k n e s s   of   p r e f e r a b l y   0 .1   mm,  h a s  

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

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

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

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

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

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

t h i c k n e s s   r e m a i n s   a t   i t s   t h i n n e s t   end  to  a l l o w   t h e   s u b -  

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

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

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

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

c y l i n d e r   s u r f a c e .  

Owing  to   t h e   e l e c t r o l y t i c   b u i l d - u p   of  t h e   n i c k e l  

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

t a p e r i n g   h o l e   2  w h i c h ,   on  t h e   a s s u m p t i o n   t h a t   t h e   m a t r i x  

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

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

to  t h e   t a p e r   of   t h e   m a t r i x   c y l i n d e r .  

I t   i s   of   c o u r s e   a l s o   p o s s i b l e   w i t h i n   t h e   s c o p e  
of   t h e   c o n c e p t   of  t h e   i n v e n t i o n   to   m a n u f a c t u r e   t h e   p r i n t -  

i ng   s l e e v e   in   a  d i f f e r e n t   m a n n e r   and  of   d i f f e r e n t   m a t e r i a l .  

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

t a p e r - g r o u n d   s t e e l   m a t r i x   i s   f o r m e d   by  t u r n i n g ,   d e e p -  

d r a w i n g   or   some  o t h e r   m e t h o d .   A f t e r   g r i n d i n g   c y l i n d r i c a l  

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

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

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



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

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

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

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

e l e c t r o l y t i c a l l y   w i t h   a  h a r d   m e t a l   l a y e r ,   e . g .   c h r o m i u m   o r  

t u n g s t e n .   S u b s e q u e n t l y   t h e   r e q u i r e d   p a t t e r n   of   c r e a s e  

r u l e s   can   be  p r o d u c e d   by  e . g .   e t c h i n g .  

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

be  s t o r e d   in   p a p e r   s l e e v e s   or   p l a s t i c   t u b e s .   The  s l e e v e  

c a n   p o s s i b l y   be  p r o t e c t e d   by  a  s i m p l e   p l a s t i c   h o s e   w h i c h  

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

a p p r o p r i a t e   to   p r e v e n t   any   d e f o r m a t i o n   of   t h e   s l e e v e   b y  

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

L a r g e   s a v i n g s   in   c o s t   a r e   made  p o s s i b l e   by  t h e  

i n v e n t i o n ,   s i n c e   t h e   n u m b e r   of   c y l i n d e r s   can   be  a p p r e -  

c i a b l y   r e d u c e d .   The  r e q u i r e d   n u m b e r   of   p r i n t i n g   s l e e v e s ,  

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

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

p r i n t i n g   c y l i n d e r s   m a n u f a c t u r e d   in   one   p i e c e .   P r i n t i n g  

s l e e v e s   a r e   s i m p l e   to   s t o r e ,   t r a n s p o r t   and  h a n d l e .  



1.  A  r o t a r y   p r i n t i n g   c y l i n d e r ,   c  h  a  r  a  c  t   e  r  i  z  e  d  

i  n  t h a t   i t   c o m p r i s e s   a  t a p e r i n g   b a s i c   c y l i n d e r   (7)  a n d  

a  p r i n t i n g   s l e e v e   (1)  w h i c h   i s   s u p p o r t e d   by  t h e   b a s i c  

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

t h e   t a p e r   of   t h e   b a s i c   c y l i n d e r   and  an  e x t e r n a l   c y l i n d -  

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

p r i n t i n g   p a t t e r n .  

2.  A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   p r i n t i n g   s l e e v e  

(3)  has   an  i n n e r   l a y e r   (4)  of   n i c k e l   and  a  l a y e r   (5)  o f  

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

3.  A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   c l a i m   2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   n i c k e l   l a y e r   ( 4 )  

as  w e l l   as  t h e   b o u n d a r y   s u r f a c e   of  t h e   c o p p e r   l a y e r   ( 5 )  

f a c i n g   t o w a r d s   t h e   c y l i n d e r   (7)  a r e   t a p e r e d   and  t h a t   t h e  

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

i s   c y l i n d r i c a l .  

4.  A  r o t a r y   p r i n t i n g   r o l l e r   in   a c c o r d a n c e   w i t h   c l a i m   2  o r  

3,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   n i c k e l   l a y e r  

(4)  has   a  t h i c k n e s s   of  0 . 0 5  -   0 .4   mm,  p r e f e r a b l y   0 .1   mm. 

5.  A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   a n y o n e   o f  

c l a i m s   2,  3  or   4,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t  

t h e   c o p p e r   l a y e r   (5)  has   a  t h i c k n e s s   of   0 . 1  -   3  mm. 

6.  A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   a n y o n e   o f  

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

t h e   b a s i c   c y l i n d e r   (7)  has   a  d i a m e t e r   d i f f e r e n t i a l   of   0 . 0 5  -  

1  mm  p e r   m e t r e   l e n g t h .  

7.  A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   a n y o n e   o f  

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

t h e   b a s i c   c y l i n d e r   (7)  has   a  n u m b e r   of   r a d i a l   d u c t s   ( 1 0 )  

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

l o c a t e d   a x i a l   h o l e   (8)  w h i c h   o p e n s   o u t   a t   t h e   one   end  o f  

t h e   c y l i n d e r .  

8 .A  r o t a r y   p r i n t i n g   c y l i n d e r   in   a c c o r d a n c e   w i t h   c l a i m   7 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t   t h e   r a d i a l   h o l e s   ( 1 0 )  

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

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