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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  a  p r i n t i n g   r o l l   wi th   a  

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

and  s l e e v e s   as  d i s c l o s e d   in  B r i t i s h   P a t e n t   1 , 5 8 1 , 2 3 2 .   T h a t  

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

s l e e v e   which  forms  under   s t r e s s   an  i n t e r f e r e n c e   f i t   w i th   t h e  

o u t e r   ( t a p e r e d )   s u r f a c e   of  the   c o r e .   The  core   has  o u t l e t s  

for   c o m p r e s s e d   a i r   on  i t s   o u t e r   s u r f a c e   spaced   from  the   e n d s .  

One  end  of  the   s l e e v e   has ,   in  i t s   u n s t r e s s e d   c o n d i t i o n ,   an  

i n t e r n a l   d i a m e t e r   be tween   the   maximum  e x t e r n a l   d i a m e t e r   o f  

the  co re   and  the  e x t e r n a l   d i a m e t e r   of  t h a t   p o r t i o n   of  t h e  

co re   w i th   gas  o u t l e t s   in  i t s   s u r f a c e .   The  s l e e v e   is  s l i g h t -  

ly  e x p a n d a b l e ,   e . g .   be ing   formed  by  c o a t i n g   a  s h e l l   o f  

f i b r e - r e i n f o r c e d   p l a s t i c s   m a t e r i a l   w i th   an  u n c u r e d   e l a s t o m e r  

and  c u r i n g   the  e l a s t o m e r   in  s i t u .   Thus  the  s l e e v e   may  b e  

f i t t e d   on to   the   core   by  p a s s i n g   the   s l e e v e ,   l a r g e r   e n d  

f i r s t ,   over   the  s m a l l e r   end  of  the   c o r e ,   u n t i l   t he   s l e e v e  

and  co re   t ouch   a round   the  i n n e r   c i r c u m f e r e n c e   of  the   s l e e v e ,  

wi th   the   s l e e v e   hav ing   c o v e r e d   a l l   of  the   gas  o u t l e t s .  

A p p l y i n g   gas  under   p r e s s u r e   i n s i d e   the  s l e e v e   t h r o u g h   t h e  

o u t l e t s   then   expands   the  s l e e v e   r a d i a l l y   s u f f i c i e n t l y   t o  

a l l o w   i t   to  be  p a s s e d   f u l l y   on to   the  c o r e .   When  the   g a s  

s u p p l y   c e a s e s ,   the  s l e e v e   then   makes  an  i n t e r f e r e n c e   f i t .  

The  s l e e v e   is  thus  very   s e c u r e l y   in  p l a c e ,   but  can  q u i t e  

e a s i l y   be  removed  a f t e r   r e s u m p t i o n   of  the  gas  s u p p l y .  



As  a  r u l e ,   the  f i t t i n g   of  the   s l e e v e   onto   the  core   i s  

so  t i g h t   t h a t   t h e r e   is  no  p r o b l e m   of  r e l a t i v e   movement  i n  

use .   However ,   t h e r e   may  be  c a s e s   where   a  s m a l l   amount  o f  

d i s p l a c e m e n t   of  the   s l e e v e   a r o u n d   the   co re   o c c u r s ,   e . g .   when  

p r i n t i n g   w i t h   ve ry   h igh   f o r c e s ,   or  when  the  f i t   is  i m p e r -  

f e c t ,   p o s s i b l y   wi th   an  aged  s l e e v e .   This   is  p a r t i c u l a r l y   s o  

with  g r a v u r e   p r i n t i n g   s l e e v e s   where   h igh   p r i n t i n g   p r e s s u r e s  

are  u s e d ,   and  ve ry   a c c u r a t e   r e g i s t e r   is  r e q u i r e d .   G r a v u r e  

p r i n t i n g   r o l l s   a re   u s u a l l y   c h a r a c t e r i s e d   by  a  me t a l   o u t e r  

s u r f a c e   which   is  e t c h e d   to  p r o v i d e   the   i m a g e .  

J a p a n e s e   P a t e n t   L a i d - O p e n   (Koka i )   5 4 - 4 6 0 1 ,   a d d r e s s e s  

i t s e l f   to  t h i s   p r o b l e m .   A  method  is  s u g g e s t e d ,   for   t h e  

p r e v e n t i o n   of  the   r e l a t i v e   movement   b e t w e e n   the  s l e e v e   a n d  

the  c o r e ,   by  p o u r i n g   c e m e n t ,   l e a d   a l l o y   or  the   l i k e ,   in  a  

mol ten   s t a t e ,   i n t o   the   space   b e t w e e n   the   s l e e v e   and  the  c o r e .  

This  me thod   has  s e r i o u s   d r a w b a c k s .   F i r s t l y ,   the  f i l l e r  

r e q u i r e s   a  p r o l o n g e d   l e n g t h   of  t ime   f o r   s o l i d i f i c a t i o n .  

S e c o n d l y   and  more  i m p o r t a n t l y ,   t he   f i l l e r   c a u s e s   p e r m a n e n t  

bond ing   b e t w e e n   the  co re   and  the   s l e e v e   and  the   only   m e t h o d  

of  d i s a s s e m b l y   i n v o l v e s   the  d e s t r u c t i o n   of  the   s l e e v e   o r  

worse  of  t he   p r i n t i n g   co re   i t s e l f .  

E P - B - 5 3 7 9 1   d e s c r i b e s   the   use   of  a  hot   me l t   a d h e s i v e   f o r  

the  b o n d i n g   of  the   s l e e v e   and  the   co r e   r o l l .   The  hot  m e l t  

is  a  t h e r m o p l a s t i c   a d h e s i v e   which  m e l t s   upon  h e a t i n g   a n d  

then  s e t s   to  form  a  f i rm   bond  on  c o o l i n g .   In  t h i s   c a s e ,   t h e  

s l e e v e   can  be  removed  in  a  r e u s a b l e   fo rm,   by  the  a p p l i c a t i o n  

of  h e a t   such   t h a t   the   t h e r m o p l a s t i c   a d h e s i v e   r e m e l t s .   T h i s  



method  is  u n s a t i s f a c t o r y   from  the  p o i n t   of  view  t h a t   hea t   i s  

r e q u i r e d   for   the  a t t a c h m e n t   and  d e t a c h m e n t   of  the   s l e e v e .  

D i s t o r t i o n   of  the  s u r f a c e   of  the   s l e e v e ,   is  a l s o   l i k e l y   d u e  

to  the  p r e s e n c e   of  the   a d h e s i v e .  

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

r o l l   w i th   a  d e t a c h a b l e   s l e e v e ,   e . g .   a  p r i n t i n g   r o l l   or  a 

b a c k - u p   r o l l ,   c o m p r i s i n g   a  c o r e   and  a  s l e e v e ,   w h e r e i n  

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

on  p a s s i n g   the  s l e e v e   on to   the   c o r e ,   and  which  ac t   to  p r e -  

v e n t   r e l a t i v e   r o t a t i o n   of  the   s l e e v e   and  c o r e .   P r e f e r a b l y  

the   f o r m a t i o n s   c o m p r i s e   a  key  and  a  keyway.   S u i t a b l y   t h e  

key  is  p r o v i d e d   by  the  s l e e v e ,   and  the   keyway  is  p r o v i d e d   b y  

the   r o l l   c o r e .   P r e f e r a b l y   the   keyway  is  a  s l o t   or  g r o o v e  

which  runs   the  whole  a x i a l   l e n g t h   of  the   s u r f a c e .   I t   i s  

p r e f e r a b l y   of  a r c u a t e   c r o s s - s e c t i o n .   The  key  may  be  a  

c o m p l e m e n t a r y   r i b   wi th   a  c r o s s - s e c t i o n   t h a t   f i t s   p r e c i s e l y  

w i t h i n   the  g r o o v e .   A l t e r n a t i v e l y ,   key  and  keyway  may  e a c h  

be  p a r a l l e l   s i d e d ,   the   keyway  be ing   a  s l o t   s l i g h t l y   d e e p e r  

than   the  h e i g h t   of  the  k e y .  

Some  embod imen t s   of  the   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  g r e a t e r   d e t a i l   w i th   r e f e r e n c e   to  the   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 ig .   1  is  a  s c h e m a t i c   d i a m m e t r i c a l   s e c t i o n   t h r o u g h   an  

embod imen t   of  s l e e v e   and  c o r e   on  the  l i n e   I - I   in  F ig .   2 ;  

F ig .   2  is  a  s e c t i o n   on  the  l i n e   I I - I I   in  F ig .   1 ;  

F ig .   3  is  a  s c h e m a t i c   e n l a r g e d   d e t a i l   of  a  s l e e v e   a n d  

core   a c c o r d i n g   to  a  f i r s t   e m b o d i m e n t ;   a n d  



Fig.   4  is  a  view  l i k e   t h a t   of  F ig .   3  but   showing   a  

second   e m b o d i m e n t .  

F i g s .   1  a n d   2  a r e   in  most  r e s p e c t s   i d e n t i c a l   to  F i g s .   1 

and  2  of  GB  1 , 5 8 1 , 2 3 2 .   Thus  t hey   show  a  p r i n t i n g   s l e e v e   1 

which  c o n s i s t s   of  a  r a d i a l l y   i n n e r   s h e l l   2  s u r r o u n d e d   by  a  

r u b b e r   l a y e r   3,  on  an  o u t e r   s u r f a c e   4  of  which  r e l i e f   may  b e  

formed  for   p r i n t i n g   s u r f a c e s .   A  r a d i a l l y   i n n e r   s u r f a c e   o f  

the  s h e l l   has  a  p r o g r e s s i v e   change   in  d i a m e t e r   b e t w e e n   i t s  

ends ,   the  example   shown  be ing   a  f r u s t o - c o n i c a l   t a p e r .   Of 

c o u r s e ,   both   the   t h i c k n e s s   of  the   s l e e v e   and  the   d e g r e e   o f  

the  t a p e r   a re   much  e x a g g e r a t e d   in  the  d r a w i n g s .   A  t a p e r   o f  

the  o r d e r   of  0 . 0 0 0 2 5   u n i t s   of  change   in  d i a m e t e r   pe r   u n i t   o f  

a x i a l   l e n g t h   is  s u i t a b l e .   The  s h e l l   2  is  of  c o n s t a n t   r a d i a l  

t h i c k n e s s   so  i t s   o u t e r   s u r f a c e   16  has  the   same  t a p e r   as  t h e  

i n n e r   s u r f a c e   5.  The  p r i n t i n g   s u r f a c e   4  is  however   a  t r u e  

c y l i n d e r .  

Fig .   1  shows  the  p r i n t i n g   s l e e v e   1  in  i t s   w o r k i n g  

p o s i t i o n   ( i . e .   a x i a l l y   c e n t r a l   a l o n g )   on  the   w o r k i n g   l e n g t h  

of  a  p r i n t i n g   r o l l   c o r e   6.  The  co re   6  is  h o l l o w ,   h a v i n g   an  

i n c o m p r e s s i b l e   h o l l o w   m e t a l   tube   7  s u p p o r t e d   at   each   end  by  

a x l e d   r o l l   ends  8 , 9 .   One  co re   end  9  has  a  gas  l i n e   c o n n e c t o r  

10  t h r o u g h   which  gas  unde r   p r e s s u r e   may  be  i n t r o d u c e d   t o  

d u c t i n g   13  i n s i d e   the   volume  e n c l o s e d   by  the   tube   7  and  e n d s  

8 ,9 .   Gas  can  on ly   e s c a p e   from  t h i s   r a d i a l l y   t h r o u g h   r a d i a l  

p o r t s   18  in  a  b l o c k   17  which  l ead   to  o u t l e t s   12  c i r c u m -  

f e r e n t i a l l y   s p a c e d   a p a r t   a round   the   co r e   in  a  p l a n e   r e m o t e  

from  both  a x i a l   ends   of  the  work ing   l e n g t h   of  the   c o r e ,   a n d  



p r e f e r a b l y   in  the  r e g i o n   of  the  midd le   of  the   a x i a l   l e n g t h  

of  the  c o r e   6.  The  r a d i a l l y   o u t e r   s u r f a c e   11  of  the  tube  7 

has  a  p r o g r e s s i v e   change   in  d i a m e t e r   be tween   i t s   ends  com-  

p l e m e n t a r y   to  t h a t   of  the  s u r f a c e   5  of  the  s h e l l   2 .  

The  f e a t u r e s   of  the  s l e e v e   1  d e s c r i b e d   so  f a r   a r e  

i d e n t i c a l   to  t h o s e   of  the   f i r s t   embodiment   d e s c r i b e d   in  GB 

1 , 5 8 1 , 2 3 2 .   However ,   a  d i s t i n g u i s h i n g   f e a t u r e   of  the  core   6 

is  the   keyway  100.  This   is  a  s l o t   or  g r o o v e   p r o v i d e d   in  t h e  

o u t e r   s u r f a c e   11  of  the   tube   7.  I t   e x t e n d s   for   the  f u l l  

l e n g t h   of  the   t ube   7  p a r a l l e l   to  the  a x i s .   I t   p a s s e s   m idway  

be tween   an  a d j a c e n t   p a i r   of  o u t l e t s   12.  The  s l e e v e   1  has  a  

c o r r e s p o n d i n g   key  101  e x t e n d i n g   for   i t s   f u l l   l e n g t h .  

In  the   form  shown  in  F ig .   3  the  keyway  100  is  a  g r o o v e  

of  a r c u a t e   c r o s s - s e c t i o n ,   and  the  key  101  is  a  p r e c i s e l y  

f i t t i n g   c o m p l e m e n t a r y   r i b   r u n n i n g   the  f u l l   l e n g t h   of  t h e  

i n t e r n a l   s u r f a c e   of  the   s l e e v e   1 .  

In  the  a l t e r n a t i v e   form  shown  in  F ig .   4,  the   keyway  102 

has  p a r a l l e l   s i d e s   104.  S i m i l a r l y ,   the   key  105  has  p a r a l l e l  

s i d e s   106.  The  d e p t h   of  the   keyway  102  is  s l i g h t l y   g r e a t e r  

than  the  r a d i a l   e x t e n t   of  the   key,   so  t h a t   t h e r e   is  a  s l i g h t  

c l e a r a n c e   be tween   the   base   of  the  keyway  and  the  key.   T h i s  

t o g e t h e r   wi th   the   p a r a l l e l   s i d e s   e n s u r e s   t h a t   the   key  105 

can  be  r e c e i v e d   w h o l l y   w i t h i n   the  keyway  102,  wi th   p r a c t i c -  

a l l y   no  d a n g e r   t h a t   i n c o m p l e t e   e n t r y   would  d i s r u p t   t h e  

c i r c u l a r   symmetry   of  the   o u t e r   s u r f a c e   4  o f  t h e   s l e e v e   1 .  

To  f i t   the  s l e e v e   1  on to   the  core   6,  the   end  of  t h e  

s l e e v e   h a v i n g   the  i n n e r   s u r f a c e   5  of  l a r g e r   d i a m e t e r   i s  



a l i g n e d   w i th   the  n a r r o w e r   end  of  the  core   6,  wi th   the  k e y  

101  or  105  in  l i n e   w i t h   the  keyway  100  or  102.  Then  g e n e r -  

a l l y   as  d i s c l o s e d   in  GB  1 , 5 8 1 , 2 3 2 ,   the  s l e e v e   is  p a s s e d   o v e r  

the   co re   u n t i l   i t   c o v e r s   a l l   of  the  gas  o u t l e t s   12  a n d  

wedges  a g a i n s t   the   c o r e .   The  s l e e v e   is  then  expanded   b y  

means  of  gas  p a s s e d   t h r o u g h   the  o u t l e t s   12,  and  p r e s s e d  

f u r t h e r   on to   the  c o r e ,   to  i t s   working   p o s i t i o n   as  shown  i n  

F ig .   1.  When  the   gas  p r e s s u r e   is  r e l e a s e d ,   the   s l e e v e   h o l d s  

i t s e l f   f i r m l y   in  s t r e s s e d   c o n d i t i o n   on  the  core   in  i t s  

work ing   p o s i t i o n ,   r e a d y   fo r   use .   Any  s l i g h t   t e n d e n c y   t h a t  

t h e r e   may  be  fo r   the   s l e e v e   to  u n d e r g o   r o t a t i o n a l   m o v e m e n t  

r e l a t i v e   to  the   co r e   is  r e s t r a i n e d   by  the  key  engaged   in  t h e  

k e y w a y .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   in  most  r e s p e c t s ,   t h e  

c o n s t r u c t i o n   and  m a t e r i a l s   of  the  p r i n t i n g   r o l l   may  be  a s  

d i s c l o s e d   in  GB  1 , 5 8 1 , 2 3 2 .   Of  c o u r s e ,   the  i n v e n t i o n   is  n o t  

l i m i t e d   to  c o n s t r u c t i o n s   g e n e r a l l y   as  shown  t h e r e .   We  w o u l d  

fo r   example   r e f e r   to  EP  9360  and  GB  2 , 0 5 1 , 6 8 1   as  f u r t h e r  

e x a m p l e s   of  p r i n t i n g   r o l l s   to  which  the  c o n c e p t   of  the   p r e -  

s e n t   i n v e n t i o n   cou ld   be  a p p l i e d .   Of  c o u r s e ,   the   i n v e n t i o n  

is  more  w i d e l y   a p p l i c a b l e .   I t   is  not  r e s t r i c t e d   to  c o r e s   o r  

s l e e v e s   whose  d i a m e t e r s   va ry   a long   t h e i r   l e n g t h s ,   or  t o  

p r i n t i n g   r o l l s   h a v i n g   s l e e v e s   a r r a n g e d   to  be  f i t t e d   by  m e a n s  

of  c o m p r e s s e d   g a s .  

The  p r i n t i n g   s l e e v e   1  is  p r e f e r a b l y   made  from  g l a s s  

f i b r e   r e i n f o r c e d   r e s i n ,   w i th   a  me ta l   o u t e r   s u r f a c e   which  i s  

e t c h e d   or  e t c h a b l e   in  c o n v e n t i o n a l   manner  to  p r o v i d e   a  

g r a v u r e   p r i n t i n g   s u r f a c e .  



1.  A  p r i n t i n g   r o l l   wi th   a  d e t a c h a b l e   s l e e v e ,   c o m p r i s i n g   a  

co re   (6)  and  a  s l e e v e   ( 1 ) ,   c h a r a c t e r i s e d   in  t h a t   c o m p l e -  

m e n t a r y   f o r m a t i o n s   ( 1 0 0 , 1 0 1 ; 1 0 2 , 1 0 5 )   a re   p r o v i d e d   one  on  t h e  

s l e e v e   and  the  o t h e r   on  the  c o r e ,   which   are   e n g a g e a b l e   on  

p a s s i n g   the  s l e e v e   on to   the  c o r e ,   and  which  ac t   to  p r e v e n t  

r e l a t i v e   r o t a t i o n   of  the   s l e e v e   and  c o r e .  

2.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m   1  w h e r e i n   the  s l e e v e  

(1)  is  a  g r a v u r e   p r i n t i n g   s l e e v e   w i th   an  e t c h e d   or  e t c h a b l e  

m e t a l   o u t e r   s u r f a c e .  

3.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m   1  or  c l a im  2  w h e r e i n  

the  s l e e v e   (1)  is  s l i g h t l y   t a p e r e d   i n t e r n a l l y   and  the  c o r e  

(6)  has  a  c o m p l e m e n t a r y   t a p e r   wi th   a p e r t u r e s   i n t e r m e d i a t e  

i t s   ends   for   a p p l y i n g   f l u i d   under   p r e s s u r e   to  expand  t h e  

s l e e v e   for   f i t t i n g   and  r emova l   l e n g t h w i s e   of  the  c o r e .  

4.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1,  2  a n d  

3  w h e r e i n   the  f o r m a t i o n s   c o m p r i s e   a  key  ( 1 0 1 ; 1 0 5 )   and  a  

keyway  ( 1 0 0 ; 1 0 2 ) .  

5.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m   4  w h e r e i n   the  k e y  

( 1 0 1 ; 1 0 5 )   is  p r o v i d e d   by  the   s l e e v e   ( 1 ) ,   and  the  k e y w a y  

( 1 0 0 ; 1 0 2 )   is  p r o v i d e d   by  the  r o l l   c o r e   ( 6 ) .  



6.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m   4  or  c la im  5  w h e r e i n  

the  keyway  ( 1 0 0 ; 1 0 2 )   is  a  s l o t   or  g r o o v e   which  runs  t h e  

whole  a x i a l   l e n g t h   of  the  r o l l .  

7.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m s   4,  5  or  6  w h e r e i n  

the  keyway  (100)  has  an  a r c u a t e   c r o s s - s e c t i o n .  

8.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m s   4,  5,  6  or  7 

where in   the  key  (101)  is  a  c o m p l e m e n t a r y   r i b   to  the  k e y w a y  

(100) ,   w i th   a  c r o s s - s e c t i o n   t h a t   f i t s   p r e c i s e l y   i n to   t h e  

k e y w a y .  

9.  A  p r i n t i n g   r o l l   a c c o r d i n g   to  c l a i m s   4,  5  or  6  w h e r e i n  

the  key  (105)  and  keyway  (102)  are  p a r a l l e l   s ided   ( 1 0 4 , 1 0 6 ) ,  

the  keyway  be ing   a  s l o t   s l i g h t l y   d e e p e r   than   the  h e i g h t   o f  

the  k e y .  

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

in  t h a t   the   s l e e v e   is  p r o v i d e d   wi th   a  f o r m a t i o n   ( 101 ;105 )   o n  

i t s   i n t e r n a l   s u r f a c e   so  as  to  be  e n g a g e a b l e   with  a  

c o m p l e m e n t a r y   f o r m a t i o n   ( 1 0 0 ; 1 0 2 )   on  the   co re   (6)  on  p a s s i n g  

the  s l e e v e   onto   the  c o r e ,   the  f o r m a t i o n s   a c t i n g   to  p r e v e n t  

r e l a t i v e   r o t a t i o n   of  the  s l e e v e   and  c o r e .  

11.  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  c l a i m   10  having  a n  

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



12.  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  c l a i m   10  or  c l a im  11 

w h e r e i n   the  f o r m a t i o n   on  the   s l e e v e   is  an  i n w a r d l y  

p r o j e c t i n g   key  ( 1 0 1 ; 1 0 5 ) .  

13.  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  c l a i m   12  w h e r e i n   the  k e y  

(101)  is  of  a r c u a t e   c r o s s - s e c t i o n .  

14.  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  c l a i m   12  w h e r e i n   the  k e y  

(105)  is  p a r a l l e l   s i d e d   ( 1 0 6 ) .  




