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(54)  Improvements  relating  to  printing  machines. 

A  printing  machine  has  two  printing  cylinders  (22)  which 
are  alternatively  movable  into  and  out  of  contact  with  the 
matter  (12)  to  be  printed.  Both  cylinders  are  drivable  from  the 
main  drive  (24)  for the  machine,  and  either can  be  engaged  via 
a  dog  clutch  (68.70)  having  a  single  tooth  so  as  to  fix  the 
register  between  the  main  drive  and  the  cylinder.  An 
alternative  drive  (34,36,38,40,42,44,46)  is  used  to  bring  the 
cylinderto  slightly  below  its  operating  speed  before  engaging 
the  dog  clutch.  Each  cylinder  is  in  contact  with  a  common 
inking  roller  (16)  when  in  its  operative  position,  and  there  is 
also  a common  impression  roller  (14). 



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

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

c y l i n d e r s ,   e i t h e r   one  of  w h i c h   can   be  p r i n t i n g   o n t o   a  w e b  

r u n n i n g   t h r o u g h   t he   m a c h i n e   a t   a n y  o n e   t i m e .   By  c h a n g i n g  
from  one  p r i n t i n g   c y l i n d e r   to  t he   o t h e r ,   t h e r e f o r e ,   i t   i s  

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

e x a m p l e   to  c h a n g e   a  t i t l e   or  a d d r e s s   on  a  web  fo r   m a k i n g  

p a p e r   b a g s ,   or  to   c h a n g e   i n f o r m a t i o n   such   as  p r i c e s   in  a 

b r o c h u r e .  

One  p r o b l e m   in  such   m a c h i n e s   i s   in  s y n c h r o n i s i n g  

the   two  p r i n t i n g   c y l i n d e r s   when  c h a n g i n g   f rom  one  to  t h e  

o t h e r ,   Not  o n l y   m u s t   b o t h   c y l i n d e r s   be  r u n n i n g   a t   t h e  

same  s p e e d   as   t he   web,   b u t   a l s o   i t   i s   n e c e s s a r y   to  e n s u r e  
t h a t   t he   c y l i n d e r   w h i c h   i s   a b o u t   to   be  b r o u g h t   i n t o   u s e  
i s   in  t he   same  r e g i s t e r   w i t h   r e s p e c t   to  t he   web  as  t h e  

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

p r i n t   f rom  the   c y l i n d e r s   w i l l   be  ou t   of  r e g i s t e r   on  t h e  

w e b .  

One  a s p e c t   of  t he   p r e s e n t   i n v e n t i o n   p r o v i d e s   a 

p r i n t i n g   m a c h i n e   h a v i n g   a  main   d r i v e   fo r   t r a n s p o r t i n g  

m a t t e r   to  be  p r i n t e d   t h r o u g h   t h e  m a c h i n e ,   and  two  p r i n t i n g  

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

m a t t e r   to   be  p r i n t e d   i n t o   and  o u t   of  o p e r a t i v e   p r i n t i n g  

p o s i t i o n s ,   t h e   two  c y l i n d e r s   b e i n g   e a c h   d r i v a b l e   f rom  t h e  

main  d r i v e ,   e a c h   c y l i n d e r   b e i n g   p r o v i d e d   w i t h   means   f o r  

e n g a g i n g   i t   w i t h   and  d i s e n g a g i n g   i t   f rom  the   main   d r i v e  

when  i t   is   in  t he   i n o p e r a t i v e   p o s i t i o n ,   s a i d   m e a n s  

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

t o o t h   so  as  to  f i x   t h e   r e g i s t e r   b e t w e e n   the   main   d r i v e  

and  t he   c y l i n d e r .   P r e f e r a b l y   t h e r e   i s   an  a l t e r n a t i v e  

d r i v e   fo r   t he   c y l i n d e r   ( w h i c h   may  be  d e r i v e d   f rom  t h e   m a i n  

d r i v e )   w h i c h   can  be  u sed   to   s p e e d   up  the   c y l i n d e r   to   a  

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



e n g a g i n g   t he   dog  c l u t c h .  

P r i o r   a r t   p r i n t i n g   m a c h i n e s  o f   t h e   t y p e   f i r s t  

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

a l s o   two  c o r r e s p o n d i n g  s e t s   of  i n k i n g   r o l l e r s   f o r  

s u p p l y i n g   ink  to   t h e   p r i n t i n g   c y l i n d e r ,   and  two  i m p r e s s i o n  
r o l l e r s   on  t h e   o p p o s i t e   s i d e   of  t he   web  f rom  t h e   p r i n t i n g  

c y l i n d e r s .  

A  s e c o n d   a s p e c t   of  t h e  p r e s e n t  i n v e n t i o n   p r o v i d e s   a  

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

a l t e r n a t i v e l y   m o v a b l e   r e l a t i v e   to   m a t t e r  t o  b e   p r i n t e d  

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

p r i n t i n g   c y l i n d e r  b e i n g   i n  c o n t a c t   w i t h  a   common  i n k i n g  
r o l l e r   when  i t   i s   in   i t s   o p e r a t i v e   p o s i t i o n .   P r e f e r a b l y  
a l s o   t h e r e   i s   a  common  i m p r e s s i o n   r o l l e r   f o r   t h e   t w o  

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

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

t h e   i n k i n g   r o l l e r .  

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

be  d e s c r i b e d   by  w a y  o f   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 ,   w h e r e i n :  

F i g .   1  i s   a  s c h e m a t i c   s i d e   v i e w  o f   t h e   m a c h i n e ,  

F i g .   2  i s  a   s c h e m a t i c   c r o s s - s e c t i o n   o f  s y n c h r o n i s i n g  

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

F i g .   3  shows   s c h e m a t i c a l l y   t h e  l a y o u t   of  v a r i o u s  

p a r t s   of  t h e   m a c h i n e .  

R e f e r r i n g   f i r s t l y   to   F i g .   1 ,  t h e r e   i s   shown  w i t h i n   a  

c a s i n g   10  a  " f l y i n g   i m p r i n t e r "   f o r m i n g   p a r t   of  a  p r i n t i n g  

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

i m p r e s s i o n   r o l l e r   14 .   B e l o w  t h e   i m p r e s s i o n  r o l l e r   14  t h e r e  

i s   p r o v i d e d   a  s i n g l e   i n k i n g   s y s t e m  c o n p r i s i n g   an  ink  t r a y  

20,   a  p i c k - u p   r o l l e r   18  w h i c h   p i c k s   u p  i n k   f r o m   t h e   t r a y  
20  and  a p p l i e s   i t   to   an  i n k i n g   r o l l e r   16 .   T w o  p r i n t i n g  

c y l i n d e r s   22  a r e   a r r a n g e d   o n e  o n   e a c h  s i d e   of  a  l i n e  

b e t w e e n   t h e   i n k i n g   s y s t e m   and  t h e   i m p r e s s i o n   r o l l e r   1 4 .  

The  p r i n t i n g   c y l i n d e r s   22  a r e   a t  a   l e v e l   i n t e r m e d i a t e   t h e  



i m p r e s s i o n   r o l l e r   14  and  t h e   i n k i n g   s y s t e m ,   and  a r e   m o v a b l e  

h o r i z o n t a l l y   in   t a n d e m   as  i n d i c a t e d   by  a r r o w   A-A.  T h u s ,  

e i t h e r   of  t h e   p r i n t i n g   c y l i n d e r s   22  can   be  b r o u g h t   i n t o  

c o n t a c t   w i t h   b o t h   t h e   i n k i n g   r o l l e r   16  and  t h e   web  1 2  

w r a p p e d   r o u n d   t h e   i m p r e s s i o n   r o l l e r   14,  w h i l e   t h e   o t h e r   i s  

ou t   of  s u c h   c o n t a c t .   T h i s   means   t h a t   a t   a n y  o n e   t i m e  

e i t h e r   one  or  t h e   o t h e r   of   t h e   p r i n t i n g   c y l i n d e r s   22  c a n  

be  r e c e i v i n g   i nk   f r o m   t h e   r o l l e r   16  and  p r i n t i n g   o n t o   t h e  

web  12.  The  m e c h a n i s m   f o r   m o v i n g   t h e   p r i n t i n g   c y l i n d e r   2 2  

in   t h e   d i r e c t i o n   of  t h e   a r r o w   A-A  ( w h i c h   i s   n o t   shown  i n  

t he   d r a w i n g s )   may  be  so  i n t e r l o c k e d   t h a t   f o r   a  s h o r t   p e r i o d  

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

o t h e r   b o t h   a r e   in   c o n t a c t   w i t h   t h e   web  12  and  i n k i n g   r o l l e r  

16.  T h i s   w i l l   r e s u l t   i n   a  few  w a s t e d   c o p i e s   in   w h i c h   t h e  

a l t e r n a t i v e   m e s s a g e s   on  t h e   two  p r i n t i n g   c y l i n d e r s   22  a r e  

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

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

r o l l e r   14  in   t h i s   m a n n e r   r e s u l t s   in   a  s u b s t a n t i a l  

e conomy   as  c o m p a r e d   w i t h   p r i o r   a r t   m a c h i n e s   h a v i n g   t w o  

i n k i n g   s y s t e m s .  

E a c h   p r i n t i n g   c y l i n d e r   22  can   be  d r i v e n   f rom  t h e  

m a i n   d r i v e   24  ( s e e   F i g .   3)  of  t h e   p r i n t i n g   p r e s s ,   w h i c h   i s  

u s e d   a l s o   f o r   t r a n s p o r t i n g   t h e   web  12.  For   e a c h   p r i n t i n g  

c y l i n d e r   22,   t h e r e   i s   a  d r i v e   b e l t   26  f r o m   t h e   m a i n   d r i v e  

24,  w h i c h   i s   t a k e n   to   a  p u l l e y   28  w h i c h   i s   r o t a t a b l y  

m o u n t e d   a r o u n d   a  s h a f t   30  by  means   of  b e a r i n g s   32.   A 

p u l l e y   34  i s   i n t e g r a l   w i t h   t he   p u l l e y   28,  and  a  d r i v e   b e l t  

36  t a k e s   t h e   d r i v e   f r o m   t h e   p u l l e y   34  to   a  p u l l e y   38  w h i c h  

i s   f a s t   w i t h   a  r o t a t a b l e   s e c o n d a r y   s h a f t   40.  The  d r i v e   i s  

t h e n   t a k e n   f rom  a  f u r t h e r   p u l l e y   42  on  t h e   s e c o n d a r y   s h a f t  

40  by  a  b e l t   44  to   a  p u l l e y   45  wh ich   i s   a l s o   r o t a t a b l y  

m o u n t e d   on  t h e   s h a f t   30  by  means   of  b e a r i n g s   48  and   w h i c h  

i s   f a s t   w i t h   a  f r i c t i o n   c l u t c h   p l a t e   46.  A  m o v a b l e   c l u t c h  

p l a t e   50  c an   be  b r o u g h t   i n t o   f r i c t i o n a l   e n g a g e m e n t   w i t h  

t h e   c l u t c h   p l a t e   46  f r o m   a  n e u t r a l   p o s i t i o n   as  shown  i n  



F i g .   2  by  m e a n s   of   a  p n e u m a t i c   c y l i n d e r   5 2 .  T h e   m o v a b l e  

c l u t c h   p l a t e   50  i s  k e y e d   t o   t h e   s h a f t   30  so  t h a t   b y  

e n g a g i n g  t h e   c l u t c h   p l a t e s   4 6 , 5 0   t h e   d r i v e   i s   t r a n s f e r r e d  

to   t he   s h a f t   3 0 .  T h e   g e a r i n g   r a t i o   p r o v i d e d   by  t h e  

b e l t s   3 6 , 4 4   a n d   t h e   p u l l e y s   3 4 , 3 8 , 4 2 , 4 5   i s   s u c h   t h a t   w h e n  

t h e   c l u t c h   p l a t e s   4 6 , 5 0   a r e   e n g a g e d  t h e   s h a f t   30  r u n s   a t  

a  s l i g h t l y   s l o w e r   r o t a t i o n a l   s p e e d  t h a n  t h e   p u l l e y   2 8 .  

The  d r i v e   is  t h e n   t a k e n   f r o m   t h e   s h a f t   3 0  b y  a   p u l l e y   5 4  

and  b e l t   56  to   t h e   c o r r e s p o n d i n g   p r i n t i n g   c y l i n d e r   2 2 .  

As  t h e   c l u t c h   p l a t e s   4 6 , 5 0   a r e   e n g a g e d ,   t h e r e f o r e ,  

t h e   p r i n t i n g   c y l i n d e r   2 2  i s   b r o u g h t  u p  t o   j u s t   b e l o w  i t s  

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

m a n n e r   i s   s u i t a b l y   95%  of   i t s   f u l l   o p e r a t i n g   s p e e d ,   t h o u g h  

t h i s   i s   n o t   h i g h l y   c r i t i c a l .   The  g e a r i n g  r a t i o  m a y   b e  

a r r a n g e d   to   g i v e   an  e v e n   g r e a t e r  p r o p o r t i o n   o f  f u l l  

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

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

One  m e m b e r   58  of   a  d o g  c l u t c h   6 0  i s   k e y e d   by  a  k e y  

62  to   t h e   s h a f t   30  a d j a c e n t   t h e   p u l l e y   2 8 ,  s o  t h a t   t h e  

member   58  i s   c o n s t r a i n e d   t o   r o t a t e  w i t h  t h e   s h a f t   30  b u t  

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

o p e r a t i n g   l e v e r   64 .   The  o t h e r   member   o f  t h e   dog  c l u t c h  

60  i s   p r o v i d e d   by  one  end   f a c e   66  o f  t h e   p u l l e y  2 8 ,   w h i c h  

i s   p r o v i d e d   w i t h . a   s i n g l e   t o o t h   6 8  f o r   e n g a g e m e n t   w i t h   a  

c o r r e s p o n d i n g   s i n g l e   r e c e s s   70  i n   t h e  m e m b e r   58 .   Once  t h e  

p r i n t i n g   c y l i n d e r   22  i s   r u n n i n g   s a t i s f a c t o r i l y   a t   s l i g h t l y  

b e l o w   i t s   f u l l   o p e r a t i n g  s p e e d ,   t h e   l e v e r  6 4   i s   o p e r a t e d  

to   b r i n g   t o g e t h e r  t h e   end   f a c e  6 6   of  t h e   p u l l e y   28  and  t h e  

member   58.   At  f i r s t ,   o f  c o u r s e ,   t h e   f a c e   66  i s   r o t a t i n g  

s l i g h t l y   f a s t e r   t h a n   t h e   m e m b e r   58,  b u t  w h e n  t h e   t o o t h   6 8  

e n g a g e s   i n   t h e   r e c e s s   70  t h e y   b o t h   r u n  t o g e t h e r .   The  s p e e d  

of   t h e   s h a f t   30  i s  t h u s   i n c r e a s e d   and   t h e   p r i n t i n g  

c y l i n d e r   22  i s   b r o u g h t  u p   t o   i t s  f u l l   o p e r a t i n g   s p e e d .   T h e  

c l u t c h   p l a t e   50  ( w h i c h   w i l l   now  be  s l i p p i n g   a g a i n s t   t h e  

c l u t c h   p l a t e   46)   i s   now  r e t r a c t e d   i n t o  i t s   n e u t r a l   p o s i t i o n  



by  m e a n s   of  t h e   p n e u m a t i c   c y l i n d e r   52,  and   t h e   p r i n t i n g  

c y l i n d e r   22  c a n   now  be  moved  f rom  i t s   i n o p e r a t i v e  

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

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

22  i s   b r o u g h t   o u t   of  i t s   o p e r a t i v e   p o s i t i o n .   I t   t oo   h a s  

a  m e c h a n i s m   e x a c t l y   t h e   same  as  in  F i g .   2,  and   i t s   d o g  

c l u t c h   60  i s   now  d i s e n g a g e d .   I t s   c l u t c h   p l a t e   50  i s   t h e n  

r e t r a c t e d   s t i l l   f u r t h e r   away  f rom  t h e   c l u t c h   p l a t e   4 6 ,  

i n t o   f r i c t i o n a l   e n g a g e m e n t   w i t h   a  s t o p   p l a t e   72,  and  t h i s  

b r i n g s   t h e   i n o p e r a t i v e   p r i n t i n g   c y l i n d e r   22  to   r e s t .   T h e  

i n o p e r a t i v e   p r i n t i n g   c y l i n d e r   22  can   t h e n   be  r e m o v e d   a n d  

c h a n g e d   as  d e s i r e d .  

I t   w i l l   be  a p p a r e n t   t h a t   b e c a u s e   t h e   p r i n t i n g  

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

f r o m   t h e   m a i n   d r i v e   24  of  t h e   p r i n t i n g   p r e s s ,   t h e y   w i l l   b e  

m a i n t a i n e d   in   s y n c h r o n i s m   w i t h   t h e   web  12  w i t h o u t   t he   n e e d  

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

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

a d d i t i o n ,   t h e   s i n g l e   t o o t h   68  and  r e c e s s   70  of  t he   d o g  

c l u t c h   16  mean  t h a t   t h e r e   i s   o n l y   one  p o s s i b l e   o r i e n t a t i o n  

in   w h i c h   t h e   member   58  can   e n g a g e   w i t h   t h e   p u l l e y   28,   a n d  

t h i s   e n s u r e s   t h a t   t h e   p r i n t i n g   c y l i n d e r   22  i s   k e p t   in   t h e  

c o r r e c t   r e g i s t e r   w i t h   t h e   web  12.  To  k e e p   t h e   s y n c h r o n i s m  

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

t o o t h e d ,   and  t h e   p u l l e y   54  i s   in   1:1  r a t i o   w i t h   t h e  

p r i n t i n g   c y l i n d e r   2 2 .  

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

t h e   dog  c l u t c h   60  i s   t h a t   t h i s   m i n i m i s e s   t h e   s h o c k  

e x p e r i e n c e d   d u r i n g   t h i s   e n g a g e m e n t .   T h i s   i s   why  p r i n t i n g  

c y l i n d e r s   w i t h   h i g h e r   i n e r t i a s   may  be  b r o u g h t   up  to   a  

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

e n g a g e m e n t   of   t h e   dog  c l u t c h   6 0 .  

Among  o t h e r   m o d i f i c a t i o n s   w h i c h   c o u l d   be  m a d e ,  
i t   w o u l d   be  p o s s i b l e   f o r   t h e   p r i n t i n g   c y l i n d e r s   22  in   F i g .  



1  to   be  m o u n t e d   on  f i x e d   c e n t r e s ,   and   to   h a v e   t h e  

i m p r e s s i o n   r o l l e r   14  and   i n k i n g   s y s t e m   1 6 , 1 8 , 2 0   m o v a b l e   i n  

t h e   d i r e c t i o n   o f   a r r o w   A-A,  so  as  t o   c h a n g e o v e r   f r o m   o n e  

p r i n t i n g   c y l i n d e r   to   t h e   o t h e r .   I t   w i l l   a l s o   be  a p p a r e n t  

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

a p p a r a t u s   d e s c r i b e d .   In   p a r t i c u l a r ,   a  n u m b e r   of   s a f e t y  

i n t e r l o c k s   may  be  p r o v i d e d   t o   p r e v e n t   a b u s e   of   t h e  

a p p a r a t u s .   One  i n t e r l o c k   may  p r o v i d e   t h a t   when  t h e   d o g  

c l u t c h   60  i s   e n g a g e d   i t   i s   n o t   p o s s i b l e   to   o p e r a t e   t h e  

p n e u m a t i c   c y l i n d e r   52  to   b r i n g   t h e   c l u t c h   p l a t e   50  a g a i n s t  

t h e   s t o p   p l a t e   72  t o   b r a k e   t h e   p r i n t i n g   c y l i n d e r .   A  s e c o n d  

i n t e r l o c k   may  p r e v e n t   t h e   p r i n t   c y l i n d e r   22  b e i n g   t h r o w n  

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

60  i s   e n g a g e d .   A  f u r t h e r   i n t e r l o c k   may  p r o v i d e   t h a t   t h e  

dog  c l u t c h   60  c a n n o t   be  e n g a g e d   u n t i l   t h e   c l u t c h   p l a t e s   4 6 ,  

50  h a v e   b e e n   e n g a g e d   f o r   s u f f i c i e n t   t i m e   to  b r i n g   t h e  

p r i n t i n g   c y l i n d e r   up  to   j u s t   u n d e r   i t s   f u l l   o p e r a t i n g  

s p e e d .  



1.  A  p r i n t i n g   m a c h i n e   h a v i n g   a  m a i n   d r i v e   (24)  f o r  

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

two  p r i n t i n g   c y l i n d e r s   (22)  w h i c h   a r e   a l t e r n a t i v e l y  

m o v a b l e   r e l a t i v e   to  t he   m a t t e r   (12)  to   be  p r i n t e d   i n t o   a n d  

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

the   two  c y l i n d e r s   (22)  a re   e a c h   d r i v a b l e   f rom  the  m a i n  

d r i v e   ( 2 4 ) ,   e a c h   c y l i n d e r   b e i n g   p r o v i d e d   w i t h   means   f o r  

e n g a g i n g   i t   w i t h   and  d i s e n g a g i n g   i t   f r om  the   main   d r i v e  

when  i t   is   in  t he   i n o p e r a t i v e   p o s i t i o n ,   s a i d   m e a n s  

c o m p r i s i n g   a  dog  c l u t c h   ( 6 8 , 7 0 ) ,   w h i c h   i s   p r o v i d e d   w i t h  

o n l y   one  t o o t h   so  as  to  f i x   the   r e g i s t e r   b e t w e e n   the  m a i n  

d r i v e   and  the   c y l i n d e r .  

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

t h e r e   is   an  a l t e r n a t i v e   d r i v e   ( 3 4 , 3 6 , 3 8 , 4 0 , 4 2 , 4 4 , 4 6 )   f o r  

t he   c y l i n d e r   (22)  d e r i v e d   f rom  t h e   ma in   d r i v e   w h i c h   can  b e  

used   to  s p e e d   up  the   c y l i n d e r   to  a  s p e e d   s l i g h t l y   s l o w e r  

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

c l u t c h .  

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

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

i n k i n g   r o l l e r   (16)  when  i t   i s   in  i t s   o p e r a t i v e   p o s i t i o n .  

4.  A  p r i n t i n g   m a c h i n e   a c c o r d i n g   to   c l a i m  3   w h e r e i n  

t h e r e   i s   a  common  i m p r e s s i o n   r o l l e r   (14)  fo r   t he   t w o  

p r i n t i n g   c y l i n d e r s ,   t he   two  p r i n t i n g   c y l i n d e r s   (22)  b e i n g  

on  o p p o s i t e   s i d e s   of  a  l i n e   b e t w e e n   t h e   i m p r e s s i o n   r o l l e r  

(14)  and  the   i n k i n g   r o l l e r   ( 1 6 ) .  

5.  A  p r i n t i n g   m a c h i n e   h a v i n g   two  p r i n t i n g   c y l i n d e r s   (22) 

w h i c h   a re   a l t e r n a t i v e l y   m o v a b l e   r e l a t i v e   to  m a t t e r   (12)  t o  

be  p r i n t e d   i n t o   and  o u t   of  o p e r a t i v e   p r i n t i n g   p o s i t i o n s ,  



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

w i t h   a  common  i n k i n g   r o l l e r   (16)  when  i t   i s   in  i t s  

o p e r a t i v e   p o s i t i o n .  

6.  A  p r i n t i n g   m a c h i n e   a c c o r d i n g  t o   c l a i m   5  w h e r e i n  

t h e r e   i s   a  common  i m p r e s s i o n   r o l l e r   (14)  f o r   t he   t w o  

p r i n t i n g   c y l i n d e r s ,   t h e   two  p r i n t i n g   c y l i n d e r s   (22)  b e i n g  

on  o p p o s i t e   s i d e s   of   a  l i n e   b e t w e e n   t h e   i m p r e s s i o n   r o l l e r  

(14)  and  the   i n k i n g   r o l l e r   ( 1 6 ) .  
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