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54)  Variable  size  printing  machines. 
In  a  printing  machine,  an  interchangeable  printing  cylin- 

der  (34)  is  mounted  in  a  first  part  (26)  of  a  two-part frame,  and 
an  adjacent  cylinder  (12)  is  mounted  in  another  frame  (10). 
The  first  frame  part  (26)  is  pivoted  (22)  to  the  second  frame 
part  (24)  which  is  in  turn  pivoted  (22)  to  the  other  frame  (10). 
The  second  frame  part  (24)  can  be  locked  (36)  relative  to  the 
frame  (10)  near  the  co-operating  printing  position  for  the 
cylinders  (12,34),  and  a  pneumatic  cylinder  (32)  between  the 
two  frame  parts  (24,26)  then  biases  the  printing  cylinder  into 
the  co-operating  printing  position. 



T h i s   i n v e n t i o n   r e l a t e s   to  v a r i a b l e   s i z e   p r i n t i n g  

m a c h i n e s ,   i . e .   m a c h i n e s   wh ich   a r e   c a p a b l e   of  p r o d u c i n g  

c o p i e s   of  d i f f e r e n t   s i z e s   by  h a v i n g   p r o v i s i o n   f o r  

r e p l a c i n g   t he   p r i n t i n g   c y l i n d e r   w i t h   one  of  a  d i f f e r e n t  

s i z e .  

In  web  o f f s e t   p r i n t i n g ,   t he   p r i n t i n g   or  p l a t e  

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

c a r r i e s   ink  f rom  the   p r i n t i n g   c y l i n d e r   to  a  web  to  b e  

p r i n t e d .   The  web  r u n s   b e t w e e n   t he   b l a n k e t   c y l i n d e r   and  a n  

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

c y l i n d e r   mus t   have   c i r c u m f e r e n c e s   w h i c h   c o r r e s p o n d   to  t h e  

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

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

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

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

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

c y l i n d e r s   of  d i f f e r e n t   d i a m e t e r s   w i l l   no t   be  in  t h e  

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

the   i m p r e s s i o n   c y l i n d e r   if   t h e y   a r e   f i t t e d   on  the   s a m e  

a x e s .   In  the   p a s t ,   t h i s   has  been   o v e r c o m e   by  r e p l a c i n g  

the   p l a t e   and  b l a n k e t   c y l i n d e r s   as  a  u n i t ,   the   a x e s   o f  

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

but   t h i s   has   n e c e s s i t a t e d   the   use   of  e c c e n t r i c s   to  p r o v i d e  

the   d r i v e   to  the   c y l i n d e r s   and  to  a l l o w   f o r   any  d e s i r e d  

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

r e l a t i v e l y   c o m p l i c a t e d .  

In  d i r e c t   p r i n t i n g   ( i . e .   w h e r e   t h e r e   is   no  b l a n k e t  

c y l i n d e r )   i t   is   s t i l l   n e c e s s a r y   to  a d j u s t   the   a x i s   a b o u t  

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

i m p r e s s i o n   c y l i n d e r   i f   the   s i z e   of  t he   p r i n t i n g   c y l i n d e r  

is   to  be  c h a n g e d ,   and  s i m i l a r   p r o b l e m s   a r i s e .  

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

p r i n t i n g   m a c h i n e   h a v i n g   a  p r i n t i n g   c y l i n d e r   and  at   a n  



a d j a c e n t   c y l i n d e r   c o - o p e r a t i n g   w i t h   t h e   p r i n t i n g   c y l i n d e r  

d u r i n g   p r i n t i n g ,   t he   p r i n t i n g   c y l i n d e r   b e i n g   r e m o v a b l e   a n d  

r e p l a c e a b l e   by  a  p r i n t i n g   c y l i n d e r   of   d i f f e r e n t   d i a m e t e r ,  

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

a r e   m o v a b l e   r e l a t i v e   t o   e a c h   o t h e r   to   a c c o m m o d a t e   t h e  

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

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

a  f i r s t   s a i d   p a r t   r e l a t i v e   to   t h e   o t h e r   f r a m e   at   a  d e s i r e d  

p o s i t i o n   c l o s e   to  t h e   c o - o p e r a t i n g   p r i n t i n g   p o s i t i o n   o f  

the   c y l i n d e r s ,   and  m e a n s   a c t i n g  b e t w e e n   s a i d   two  f r a m e  

p a r t s   f o r   moving   t h e  s e c o n d   p a r t   r e l a t i v e   to  the   f i r s t  

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

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

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

P r e f e r a b l y  s a i d   two  f r a m e s   a r e   p i v o t a l l y  

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

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

same  p i v o t   a x i s .  

For   d i r e c t  p r i n t i n g ,   s a i d   a d j a c e n t  c y l i n d e r   may  b e  

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

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

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

s a i d   a d j a c e n t   c y l i n d e r  m a y   be  a  b l a n k e t  c y l i n d e r   f o r  

t r a n s f e r r i n g   ink  f r o m   t he   p r i n t i n g   c y l i n d e r   to   a  w e b   o r  

o t h e r   m a t t e r   to  be  p r i n t e d .   I n  t h i s  c a s e ,   t h e r e   w o u l d  

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

b l a n k e t   c y l i n d e r   p r e s s e s ,   w i t h   t he   web  b e t w e e n  t h e   b l a n k e t  

and  i m p r e s s i o n   c y l i n d e r s .   The  i m p r e s s i o n   c y l i n d e r   m a y  

a l s o   be  m o v a b l e   so  t h a t   a  d i f f e r e n t  s i z e d  b l a n k e t  c y l i n d e r  

can   be  i n t r o d u c e d   and  o p e r a t i v e   p r i n t i n g   e n g a g e m e n t   c a n  

s t i l l   be  m a i n t a i n e d   ( t h r o u g h   t h e  w e b )   b e t w e e n  t h e   b l a n k e t  

and  i m p r e s s i o n   c y l i n d e r s .  

P r e f e r a b l y   i t   i s   t h e   p r i n t i n g   c y l i n d e r   wh ich   i s  

m o u n t e d  i n   t he   t w o - p a r t   f r a m e ,   and  s u i t a b l y   an  i n k i n g  

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



t w o - p a r t   f r a m e .  

The  b i a s i n g   means   may  fo r   e x a m p l e   be  a  p n e u m a t i c  

c y l i n d e r .  

In  o r d e r   t h a t   t he   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 ,   an  e x a m p l e   of  i t   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g ,   wh ich   is   a  

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

On  the   main   p a r t   10  of  t he   p r i n t i n g   m a c h i n e   a  

b l a n k e t   c y l i n d e r   12  is   j o u r n a l l e d   in  such   a  manner   t h a t   i t  

can  be  r e m o v e d   and  r e p l a c e d   by  a  b l a n k e t   c y l i n d e r   of  a  

d i f f e r e n t   s i z e   when  a  d i f f e r e n t   copy   s i z e   is   r e q u i r e d .   An 

i m p r e s s i o n   c y l i n d e r   14  is   j o u r n a l l e d   to  a  s u p p o r t   b r a c k e t  

16,  wh ich   in  t u r n   i s   p i v o t e d   a t   18  to  the   main  p a r t   10  o f  

the   m a c h i n e .   S u i t a b l e   b i a s i n g   ( n o t   shown)  i s   p r o v i d e d   s o  

t h a t   the   i m p r e s s i o n   c y l i n d e r   14  b e a r s   a g a i n s t   the   b l a n k e t  

c y l i n d e r   12,  p i v o t i n g   a t   18  to  a c c o m m o d a t e   d i f f e r e n t   s i z e s  

of  b l a n k e t   c y l i n d e r   12.  A  web  to  be  p r i n t e d   w i l l   r u n  

b e t w e e n   the   i m p r e s s i o n   c y l i n d e r   14  and  b l a n k e t   c y l i n d e r   1 2 .  

A  f i x e d   f r a m e w o r k   20  p r o v i d e s   a  p i v o t   p o i n t   22.  A 

m o v a b l e   f r ame   c o m p r i s i n g   two  m o v a b l e   f r a m e   p a r t s   2 4 , 2 6   a r e  

p i v o t e d   a b o u t   t he   p i v o t   p o i n t   22.  The  f i r s t   m o v a b l e   f r a m e  

p a r t   24  can  be  p i v o t e d   a b o u t   p i v o t   p o i n t   22  u n d e r   t h e  

a c t i o n   of  a  worm  m e c h a n i s m   28  on  a  g e a r   whee l   30.  As  i t  

p i v o t s ,   the   f i r s t   f r a m e   p a r t   24  c a r r i e s   w i t h   i t   t h e  

s .econd  m o v a b l e   f r a m e   p a r t   26,  to   w h i c h   i t   is  c o n n e c t e d   b y  

a  p n e u m a t i c   c y l i n d e r   32.  The  s e c o n d   m o v a b l e   f r a m e   p a r t   26 

c a r r i e s   a  p r i n t i n g   c y l i n d e r   34,  w h i c h   l i k e   the   b l a n k e t  

c y l i n d e r   i s   r e m o v a b l y   m o u n t e d   so  i t   can  be  r e p l a c e d   by  a  

c y l i n d e r   of  d i f f e r e n t   s i z e .   The  p i v o t i n g   a b o u t   the   p i v o t  

p o i n t   22  b r i n g s   t he   p r i n t i n g   c y l i n d e r   34  t o w a r d s   t h e  

b l a n k e t   c y l i n d e r   12,   and  can  a c c o m m o d a t e   v a r i o u s   d i f f e r e n t  

s i z e s   of  p r i n t i n g   and  b l a n k e t   c y l i n d e r s .   D u r i n g   t h e  

p i v o t i n g   a  b o l t   36  on  t he   f i x e d   f r a m e   20  r u n s   in  a  s l o t   38 

on  the  f i r s t   m o v a b l e   f r a m e   p a r t   24,  and  once  the  m o v a b l e  

f r a m e   p a r t s   have   r e a c h e d   the   d e s i r e d   p o s i t i o n   t h e y   can  b e  



s e c u r e d   in  t h a t   p o s i t i o n   by  t i g h t e n i n g  t h e   b o l t   3 6 .  

The  s e c o n d   m o v a b l e   f r a m e   p a r t   26  a l s o   c a r r i e s   t h e  

v a r i o u s   r o l l e r s   of   a  c o n v e n t i o n a l   i n k i n g   s y s t e m   40  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  3 4 .  

In  u s e ,   t he   two  m o v a b l e   f r a m e   p a r t s   a r e   a d j u s t e d   b y  

m e a n s   of  t he   w o r m  u n i t   28  u n t i l   t he   p r i n t i n g   c y l i n d e r   34  

i s   n e a r l y   t o u c h i n g   t h e   b l a n k e t   c y l i n d e r   12  ( p e r h a p s   10  t o  

25  t h o u s a n d t h s   of  an  i n c h  -   0 . 2 5   to   0.6  mm -  b u t   t h i s   i s  

n o t   v e r y   c r i t i c a l ) .   The  b o l t   36  i s   t h e n   t i g h t e n e d .   A i r  

i s   t h e n   s u p p l i e d   u n d e r   p r e s s u r e  t h r o u g h   a  l i n e   42  to  t h e  

p n e u m a t i c   c y l i n d e r   32,   so  as  to  m a k e  t h e   s e c o n d   f r a m e   p a r t  

26  p i v o t   w i t h   r e s p e c t   to  t he   f i r s t  f r a m e   p a r t   24,  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   34  and  b l a n k e t   c y l i n d e r   12  i n t o  

c o n t a c t   and  p l a c i n g   a  d e s i r e d   d e g r e e   of  l o a d i n g   b e t w e e n  

t h e m .   To  p e r m i t   t h i s  r e l a t i v e   p i v o t i n g ,   t h e   p n e u m a t i c  

c y l i n d e r   i s   p i v o t a b l y   c o n n e c t e d   a t   44  to  t h e   f r a m e   p a r t s  

2 4 , 2 6 .   The  m a c h i n e   i s   now  r e a d y   f o r   p r i n t i n g .  

When  i t   i s   d e s i r e d   t o  v a r y   t h e   s i z e   of  t h e   c o p i e s  

b e i n g   p r o d u c e d ,   i t   i s   a  s i m p l e  m a t t e r   t o  p i v o t   t he   f r a m e  

p a r t s   2 4 , 2 6   c a r r y i n g   the   p r i n t i n g   c y l i n d e r   34  away  f r o m  

t h e   b l a n k e t   c y l i n d e r  1 2 .   T h e  b l a n k e t   c y l i n d e r   12  a n d  

p r i n t i n g   c y l i n d e r   34  can   t h e n   be  r e m o v e d   and  r e p l a c e d   w i t h  

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

a g a i n   as  b e f o r e .  

A l t h o u g h   t he   a b o v e   d e s c r i p t i o n   r e f e r s   to   an  o f f s e t  

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

be  p r o v i d e d   b e t w e e n   a  f i x e d   i m p r e s s i o n   c y l i n d e r   and  a  

m o v a b l e   p r i n t i n g   c y l i n d e r ,   w i t h   no  i n t e r m e d i a t e   b l a n k e t  

c y l i n d e r .  



1.  A  p r i n t i n g   m a c h i n e   h a v i n g   a  p r i n t i n g   c y l i n d e r   ( 3 4 )  

and  a t   an  a d j a c e n t   c y l i n d e r   (12)  c o - o p e r a t i n g   w i t h   t h e  

p r i n t i n g   c y l i n d e r   d u r i n g   p r i n t i n g ,   the   p r i n t i n g   c y l i n d e r  

b e i n g   r e m o v a b l e   and  r e p l a c e a b l e   by  a  p r i n t i n g   c y l i n d e r   o f  

d i f f e r e n t   d i a m e t e r ,   the   two  c y l i n d e r s   b e i n g   m o u n t e d   i n  

r e s p e c t i v e   f r a m e s   ( 2 4 , 2 6 ; 1 0 )   w h i c h   a re   m o v a b l e   r e l a t i v e  

to  e a c h   o t h e r   to  a c c o m m o d a t e   t h e   d i f f e r e n t   d i a m e t e r s   o f  

p r i n t i n g   c y l i n d e r s ,   c h a r a c t e r i s e d   in  t h a t   one  of  t h e  

f r a m e s   i s   in  two  p a r t s   ( 2 4 , 2 6 ) ,   means   (36)  b e i n g   p r o v i d e d  

fo r   l o c k i n g   a  f i r s t   s a i d   p a r t   (24)  r e l a t i v e   to  the  o t h e r  

f r a m e   (10)  a t   a  d e s i r e d   p o s i t i o n   c l o s e   to  the  c o - o p e r a t i n g  

p r i n t i n g   p o s i t i o n   of  the   c y l i n d e r s ,   and  means   (32)  a c t i n g  

b e t w e e n   s a i d   two  f r a m e   p a r t s   ( 2 4 , 2 6 )   fo r   moving   t h e  

s e c o n d   p a r t   (26)  r e l a t i v e   to  the   f i r s t   p a r t   (24)  w h e n  

l o c k e d  s o   as  to  b i a s   t he   c y l i n d e r   c a r r i e d   by  s a i d   o n e  

f r a m e   ( 2 4 , 2 6 )   i n t o   c o - o p e r a t i n g   p r i n t i n g   r e l a t i o n s h i p  

w i t h   the   o t h e r   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  

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

ax i s .   ( 2 2 ) ,   and  the   two  p a r t s   ( 2 4 , 2 6 )   of  the   t w o - p a r t   f r a m e  

a re   p i v o t a l l y   i n t e r c o n n e c t e d   a b o u t   the   same  p i v o t   a x i s  

( 2 2 ) .  

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   the   p r i n t i n g   c y l i n d e r   (34)  i s   m o u n t e d   in  the  t w o -  

p a r t   f r a m e   ( 2 4 , 2 6 )   and  s a i d   a d j a c e n t   c y l i n d e r   (12)  is  a 

b l a n k e t   r o l l   for   o f f s e t   p r i n t i n g ,   t he   b l a n k e t   r o l l   b e i n g  

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

p r i n t i n g   c y l i n d e r ,   an  i m p r e s s i o n   c y l i n d e r   (14)  b e i n g  

m o u n t e d   in  a  f u r t h e r   f r a m e   (16)  w h i c h   i s   m o v a b l e   r e l a t i v e  

t o  t h e   f rame  (10)  so  t h a t   t he   p o s i t i o n   of  the   i m p r e s s i o n  

c y l i n d e r   can  be  a d j u s t e d   to  a c c o m m o d a t e   d i f f e r e n t  



d i a m e t e r s   of  b l a n k e t   r o l l .  

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   any  one  of  t h e  

p r e c e d i n g   c l a i m s   w h e r e i n  s a i d   b i a s i n g  m e a n s   (32)  i s   a  

p n e u m a t i c   c y l i n d e r .  
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