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,54)  Positioning  mechanism  for  calender  rolls. 

The  mechanism  employs  an  interconnected  piston  (52) 
and  cylinder  (50)  arrangement  whereby  the  rolls  may  be 
separated  quickly  and  subsequently  automatically  reposi- 
tioned.  When  a  paper  break  occurs  or  when  it  is  otherwise 
desired  to  separate  the  rolls  quickly,  the  cylinders  (50)  by 
means  of  a  lost  motion  connection  (56,62)  quickly  separate 
the  rolls  by  a  specified  amount  to  prevent  damage  to  the 
apparatus.  A  hydraulic  circuit  maintains  the  spacing  required 
for  the  lost  motion  connection  and  allows  for  interchanging 
of  rolls  of  different  diameters. 





B a c k g r o u n d   of  t he   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  c a l e n d e r s   a n d  

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

p r i n t i n g   or  o t h e r   a p p l i c a t i o n s   w h e r e   a  r e l a t i v e l y  

h i g h   s m o o t h n e s s   i s   r e q u i r e d .   ' I n   s u c h   d e v i c e s   t h e  

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

and  by  t he   c i r c u m f e r e n t i a l   f r i c t i o n   of  t he   r o l l s   o n  

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

r o l l e r s   a r e   g e n e r a l l y   a r r a n g e d   in  a  v e r t i c a l   s t a c k .  

I r o n   r o l l s   a l t e r n a t e   w i t h   p a p e r   f i l l e d   r o l l s ,   t h a t   i s ,  

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

d o u g h n u t - l i k e   p a p e r   d i s k s   on  a  common  s h a f t .   T h e s e  

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

p o l i s h i n g   a c t i o n .  

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

e v e n t   t h a t   t h e r e   i s   a  b r e a k   in  t he   p a p e r   web  b e i n g  

p o l i s h e d .   When  t he   web  b r e a k s   i t   b u n c h e s   and  j a m s  

b e t w e e n   the   n i p s   of  t he   r o l l e r s   c a u s i n g   u n e v e n n e s s   o n  

the   s u r f a c e   of  t he   p a p e r   f i l l e d   r o l l s   i m p a i r i n g   t h e  

a b i l i t y   of   s u c h   r o l l s   to  s m o o t h   the   web  e v e n l y .  

In  an  e f f o r t   to  a v o i d   damage   to  p a p e r   f i l l e d  

r o l l s   when  t h e   web  b r e a k s   and  to  p e r m i t   a d j u s t m e n t   o f  

the   s p a c i n g   b e t w e e n   r o l l s ,   i t   is   n e c e s s a r y   to  p r o v i d e  

some  m e c h a n i s m   f o r   p o s i t i o n i n g   the   r o l l s   r e l a t i v e   t o  



e a c h   o t h e r   and ,   in   p a r t i c u l a r ,   f o r   r a p i d l y   s e p a r a t i n g  
them  in  t he   e v e n t   of   a  b r e a k   in   t he   p a p e r   web  or  s i m i l a r  

e m e r g e n c y   c o n d i t i o n   w h i c h   c o u l d   damage   t he   r o l l s .   S u c h  

s y s t e m s   a r e   known  in   t h e   p r i o r   a r t   and ,   f o r   e x a m p l e ,   s e e  

U.S .   P a t e n t   Nos.   3 , 7 7 7 , 6 5 6 ,   3 , 9 4 8 , 1 6 6 ,   and  3 , 5 8 4 , 5 7 0  

w h i c h   d i s c l o s e   l i f t i n g   m e c h a n i s m s .   A l t h o u g h   l i f t i n g  
m e c h a n i s m s   a r e   known,   n o n e   of  them  has   t he   c a p a b i l i t y  

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

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

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

p o s i t i o n s   p a r t i c u l a r l y   when  a  worn   p a p e r   r o l l   has   b e e n  

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

I t   i s   a c c o r d i n g l y   an  o b j e c t   of  t h e   i n v e n t i o n  

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

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

of  t h e   r o l l s   in   an  e m e r g e n c y   s i t u a t i o n .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e  

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

r e p o s i t i o n i n g   t he   r o l l s   in  t h e i r   p r o p e r   o p e r a t i v e   r e l a -  

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

r o l l s   in   t h e   c a l e n d e r   s t a c k .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o -  
v i d e   a  h y d r a u l i c   c y l i n d e r   l i f t i n g   m e c h a n i s m   f o r   a  s u p e r  
c a l e n d e r   w h i c h   u t i l i z e s   a  l o s t   m o t i o n   c o n n e c t i o n   t o  

r a p i d l y   s p a c e   t h e   r o l l s   one  f r o m   t h e   o t h e r   in   an  e m e r -  

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

m o t i o n   e l e m e n t s .  

A  f u r t h e r   o b j e c t   of   t he   i n v e n t i o n   i s   to  p r o -  

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

w h i c h   can  r a p i d l y   s e p a r a t e   t h e   r o l l s   in   t h e   s t a c k   by  a  

p r e s e t   a m o u n t   to   l i m i t   damage   to  t h e   r o l l s   in   t h e   e v e n t  

of   a  p a p e r   b r e a k .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

w i l l   be  a p p a r e n t   f rom  t h e   r e m a i n i n g   p o r t i o n   of   t h e  

s p e c i f i c a t i o n .  



B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   v i e w   of  a  s u p e r  

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

t h e   i n v e n t i o n   p r o v i d e d   t h e r e i n .  

F i g u r e   2  is   a  f r o n t   e l e v a t i o n   of  the   s u p e r  

c a l e n d e r   of   F i g u r e   1 .  

F i g u r e   3  is  a  s e c t i o n a l   v i e w   a l o n g   the   l i n e s  

3-3  of   F i g u r e   2  i l l u s t r a t i n g   the   c o n s t r u c t i o n   d e t a i l s  

of  t he   m e c h a n i s m   a c c o r d i n g   to  t he   i n v e n t i o n   in   t h e  

l o w e r e d   p o s i t i o n .  

F i g u r e   4  i s   a  v i e w   s i m i l a r   to  F i g u r e  3   i l l u s -  

t r a t i n g   the   m e c h a n i s m   in  t he   p o s i t i o n   in   w h i c h   the   r o l l s  

a r e   s p a c e d ,   one  f rom  t he   o t h e r .  

F i g u r e   5  is   a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g  

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

the   c y l i n d e r s   a c c o r d i n g   to  the   i n v e n t i o n .  

F i g u r e s   6  and  7  a r e   s i d e   e l e v a t i o n a l   v i e w s   o f  

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

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

l o w e r e d   p o s i t i o n s ,   r e s p e c t i v e l y .  

F i g u r e   8  i s   an  end  s e c t i o n a l   v i e w   a l o n g   t h e  

l i n e   8-8  of   F i g u r e   6 .  

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

R e f e r r i n g   to  F i g u r e s   1  and  2,  a  s u p e r   c a l e n d e r  

m a c h i n e   f o r   i m p a r t i n g   a  s m o o t h n e s s   to  t he   s u r f a c e s   of  a  

p a p e r   web  is   i l l u s t r a t e d .   The  web  10  i s   d rawn   f rom  a  

r o l l   12  and  p a s s e s   t h r o u g h   t e n s i o n   s e n s i n g   r o l l e r s   14  t o  

a  s t a c k   of   c a l e n d e r   r o l l e r s   g e n e r a l l y   i n d i c a t e d   a t   1 6 .  

The  web  10  p a s s e s   b a c k   and  f o r t h   b e t w e e n   the   n i p s   of  t h e  

r o l l e r s ,   one  of  w h i c h   i s   d r i v e n   w i t h   t he   r e s u l t i n g  

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

w e l l   known  to  t h o s e   s k i l l e d   in   the   a r t .   F l y   r o l l s   18  

a r e  p r o v i d e d   to  c o r r e c t l y   p o s i t i o n   t he   p a p e r   web  f o r  

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

c a l e n d e r   r o l l   s t a c k   is   f o r m e d   of  a  c o m b i n a t i o n   of  i r o n  



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

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

s m o o t h n e s s   d e s i r e d   and  s i m i l a r   c o n s i d e r a t i o n s .   In  a n y  

c a s e ,   a  n u m b e r   of   p a p e r   f i l l e d   r o l l s   w i l l   be  i n c l u d e d  

in   t h e   s t a c k   and  a r e   s u b j e c t   to  u n e v e n   w e a r   or  d a m a g e  
in   t h e   e v e n t   of   a  b r e a k   or   jam  in   t h e   web  1 0 .  

A f t e r   p a s s i n g   t h r o u g h   t h e   n i p   of   t h e   b o t t o m -  

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

and   i s   wound  o n t o   a  t a k e   up  r e e l   2 0 .  

To  d e t e c t   web  j ams   and  b r e a k s ,   s i m p l e   d e t e c t i o n  

m e c h a n i s m s   can  be  e m p l o y e d   a s ,   f o r   e x a m p l e ,   an  e l e c t r i c  

eye   to  d e t e c t   a  p a p e r   b r e a k .   I f   d e s i r e d ,   a  p l u r a l i t y   o f  

s u c h   d e t e c t o r s   may  be  e m p l o y e d .   In  t h e   e v e n t   of  a  b r e a k  

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

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

r o l l s .   D u r i n g   n o r m a l   o p e r a t i o n   t h e   r o l l s   a r e   u n d e r  

p r e s s u r e   by  v i r t u e   of   h y d r a u l i c   c y l i n d e r s   23.  When  a  

b r e a k   o c c u r s ,   c y l i n d e r s   23  m u s t   r e m o v e   p r e s s u r e   f r o m  

t h e   r o l l e r s   and  b e g i n   l i f t i n g   them  in   a  m a n n e r   to  b e  

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

l o w e r e d   a l l o w i n g   t h e   r e m a i n i n g   r o l l s   to  d rop   d o w n w a r d l y  

and  s e p a r a t e   u n t i l   s u b s e q u e n t l y   l i f t e d   by  h y d r a u l i c  

c y l i n d e r s   23.  I f   t h e   s e p a r a t i o n   o c c u r s   q u i c k l y   e n o u g h  

t h e   p a p e r   web  w i l l   n o t   wedge  b e t w e e n   t h e   n i p s   of  t h e  

r o l l e r s   and  damage   t he   p a p e r   f i l l e d   r o l l s .  

F i g u r e s   2  and  3  i l l u s t r a t e   a  p l u r a l i t y   o f  

c a l e n d e r   r o l l s   24  t h r o u g h   35  in   a  v e r t i c a l   s t a c k .   T h e  

r o l l s   a r e   m o u n t e d   on  e i t h e r   end  t h e r e o f   to  m o u n t i n g   e l e -  

m e n t s   36  in   t he   c a s e   of   t he   t o p m o s t   r o l l ,   e l e m e n t s   3 8  

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

40  in   t he   c a s e   of   t he   b o t t o m   r o l l .   The  m o u n t i n g   e l e m e n t s ,  

e x c e p t   e l e m e n t   40,   a r e   s l i d a b l y   s e c u r e d   to  v e r t i c a l   s u p -  

p o r t   c o l u m n s   42  on  e i t h e r   end  of  t h e   r o l l s   p e r m i t t i n g   t h e  

r o l l s   to  be  moved  v e r t i c a l l y ,   as  d e s i r e d ,   to  s e p a r a t e  

t h e   r o l l s   or  p l a c e   them  in   c o n t a c t   f o r   c a l e n d e r i n g .   T h e  



u p p e r m o s t   r o l l   24  is   c o n n e c t e d   to  the   l o a d   and  l i f t  

c y l i n d e r s   23  v i a   t he   m o u n t i n g   e l e m e n t s   36.  M o u n t i n g  

e l e m e n t s   38  a r e   c o n n e c t e d   to  t he   e l e m e n t s   i m m e d i a t e l y  

a b o v e   i t   in  t he   s t a c k   by  means   of  a  p i s t o n   and  c y l i n d e r  

a r r a n g e m e n t   to  be  d e s c r i b e d   in   c o n n e c t i o n   w i t h   F i g u r e   3 .  

The  b o t t o m m o s t   r o l l   35  i s ,   h o w e v e r ,   n o t   c o n n e c t e d   t o  

o t h e r   r o l l s .   I n s t e a d ,   i t   i s   m o u n t e d   f o r   m o v e m e n t   t o w a r d  

and  away  f r o m   t he   r e m a i n i n g   r o l l s   in   t he   s t a c k   by  e l e -  

m e n t s   40  d e s c r i b e d   in   c o n n e c t i o n   w i t h   F i g u r e s   6  and  7 .  

A  m o t o r   44  d r i v e s   b o t t o m   r o l l   35  v i a   a  s h a f t   46  t o  

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

R e f e r r i n g   to   F i g u r e   3,  t he   m o u n t i n g   e l e m e n t s  

f o r m i n g   an  i n t e g r a l   p a r t   of  t he   l i f t i n g   m e c h a n i s m   of  t h e  

i n v e n t i o n   a r e   i l l u s t r a t e d .   As  s e e n   in   F i g u r e   3,  t h e  

web  10  p a s s e s   a  f i r s t   c a r r y i n g   r o l l   18  and  t h e n   b e t w e e n  

the   n i p   of  t h e   t o p m o s t   r o l l   24  and  t he   r o l l   25.  In  t h e  

i l l u s t r a t e d   e m b o d i m e n t   r o l l   24  i s   p r e f e r a b l y   an  i r o n  

r o l l   w h i l e   r o l l   25  i s   a  p a p e r   f i l l e d   r o l l .   As  the   p a p e r  

p a s s e s   b e t w e e n   t he   n i p   a  p o l i s h i n g   a c t i o n   o c c u r s .   As  

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

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

s i d e s   of   t h e   web  is   a c c o m p l i s h e d .  

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

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

d u r i n g   o p e r a t i o n   of  t he   s u p e r   c a l e n d e r .   The  b o t t o m   r o l l -  

35  i s   p l a c e d   in   t he   o p e r a t i v e   p o s i t i o n   ( F i g u r e   2)  a n d  

t h e n   t h e   l i f t   and  l o a d   c y l i n d e r s   23  a p p l y   p r e s s u r e   t o  

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

In  o r d e r   to  c o m p r e s s   t he   r o l l s ,   t h e y   m u s t   be  f r e e   to  m o v e  

on  t he   v e r t i c a l   c o l u m n   4 2 .  

The  m o u n t i n g   e l e m e n t s   a c c o r d i n g   to  t he   i n v e n t i o n  

i n c l u d e   a  p l u r a l i t y   of  h y d r a u l i c   c y l i n d e r s   50  w h i c h   a r e  

i n t e r c o n n e c t e d   one  to  t he   o t h e r .   Each   c y l i n d e r   i n c l u d e s  

an  i n t e r n a l   p i s t o n   52  ( F i g u r e   5)  and  c o n n e c t e d   t h e r e t o   i s  

a  p i s t o n   r o d   54  t e r m i n a t i n g   in   a  r o d   eye  56.  The  r o d  



eye   has   a  g e n e r a l l y   r e c t a n g u l a r   o p e n i n g   58  t h e r e t h r o u g h .  
The  b o t t o m   of   t h e   c y l i n d e r   h o u s i n g   i n c l u d e s   a  c l e v i s  

58  h a v i n g   a  g e n e r a l l y   c i r c u l a r   o p e n i n g   d e s i g n a t e d   6 0 .  

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

c l e v i s   58  of   t h e   c y l i n d e r   i m m e d i a t e l y   a b o v e   i t   in   t h e  

s t a c k   by  means   of   a  s h a f t   or   p i n   62  w h i c h   p a s s e s   t h r o u g h  

o p e n i n g s   58  and  60.  The  u p p e r m o s t   c y l i n d e r s   a s s o c i a t e d  

w i t h   r o l l   25  h a v e   t h e i r   p i s t o n   r o d s   s e c u r e d   to  an  o p e n -  

i n g   i n   t he   top  m o u n t i n g   p l a t e   3 6 .  

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

50  of   t he   t y p e   i l l u s t r a t e d   in   F i g u r e   3  a r e   p r o v i d e d ,   o n e  

s e t   f o r   e a c h   end  o f   t h e   r o l l s   25  t h r o u g h   34.  The  c y l i n -  

d e r s   50  a r e   s e c u r e d   to  end  p l a t e s   64  w h i c h   r e c e i v e   r o t a t -  

a b l y   m o u n t e d   s h a f t s   66  on  w h i c h   t h e   r o l l s   a r e   p r o v i d e d .  

A  p o r t i o n   of  t h e   end  p l a t e s   64  a r e   r e c e i v e d   in   a  c h a n n e l  

68  in   t he   v e r t i c a l   c o l u m n s   42  w h e r e b y   v e r t i c a l   m o v e m e n t  

of   t h e   c a l e n d e r   r o l l s   in   t h e   s t a c k   i s   o b t a i n e d .  

An  i m p o r t a n t   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  

i s   t h e   m a n n e r   in   w h i c h   t h e   c y l i n d e r s   50  a r e   i n t e r c o n -  

n e c t e d   one  to  t h e   o t h e r .   The  p i n   62,  p r e f e r a b l y   c y l i n -  

d r i c a l ,   has   a  f l a t   p o r t i o n   70  t h e r e b y   r e d u c i n g   i t s  

e f f e c t i v e   d i a m e t e r   in   t h e   v e r t i c a l   d i r e c t i o n .   The  p i n  

i s   m a i n t a i n e d   in   t h e   p o s i t i o n   i n d i c a t e d   in   F i g u r e   3  b y  

a  l o c k i n g   a r r a n g e m e n t   of   any  s u i t a b l e   t y p e   s u c h   as  a  

l o c k i n g   p l a t e .   T h u s ,   t he   f l a t   70  i s   a l w a y s   f a c i n g   u p -  
w a r d .   I t   m u s t   e n g a g e   t h e   s u r f a c e   72  of   t h e   r o d   e y e  
b e f o r e   a  r o l l   can  be  l i f t e d   f r o m   a b o v e .   The  r e d u c t i o n  

in   e f f e c t i v e   d i a m e t e r   of  t h e   p i n   62  by  p r o v i d i n g   f l a t  

70  c o r r e s p o n d s   to  a  s e l e c t e d   d i s t a n c e   "d"   by  w h i c h   t h e  

r o l l s   w i l l   be  p a s s e d   when  t h e y   a r e   s e p a r a t e d   f o r  

e m e r g e n c y   p u r p o s e s   ( F i g u r e   4 ) .  

T h i s   a r r a n g e m e n t   c o n s t i t u t e s   a  l o s t   m o t i o n  

c o n n e c t i o n   i n t e n t i o n a l l y   p r o v i d e d   i n   t he   s t a c k   f o r  

t h e   f o l l o w i n g   p u r p o s e .   When  t h e   s t a c k   i s   in   t h e   p o s i -  

t i o n   i n d i c a t e d   in   F i g u r e   3  i t   i s   b e i n g   c o m p r e s s e d   by  t h e  



l o a d   and  l i f t   c y l i n d e r s   23.  S h o u l d   a  p a p e r   b r e a k   o c c u r ,  

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

r o l l s   and  b e g i n   l i f t i n g   the   end  p l a t e s   36  of   t he   u p p e r -  

m o s t   r o l l .   S i m u l t a n e o u s l y ,   t h e   b o t t o m   r o l l   35  i s   r a p i d l y  

l o w e r e d ,   as  w i l l   be  d e s c r i b e d ,   p e r m i t t i n g   t he   i n t e r m e d i a t e  

r o l l s   to  be  s e p a r a t e d ,   one  f rom  t h e   o t h e r ,   by  t h e   a m o u n t  

"d"  of   t he   l o s t   m o t i o n   c o n n e c t i o n s .   A f t e r   s e p a r a t i o n   t h e  

l i f t i n g   c y l i n d e r s   23  r a i s e   t he   s t a c k   in  p r e p a r a t i o n   f o r  

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

The  r e s u l t   of  t he   s e p a r a t i o n   of  t he   s t a c k   i s  

c l e a r l y   i l l u s t r a t e d   in   F i g u r e   4.  I t   may  be  s e e n   t h a t  

the   rod   eye  a s s o c i a t e d   w i t h   e a c h   r o l l   i s   s u p p o r t e d   o n  

t he   p i n   62  a s s o c i a t e d   w i t h   t he   r o l l   or  m o u n t i n g   e l e m e n t  

n e x t   h i g h e r   in   t he   s t a c k   and  t h a t   e a c h   of  t h e   i l l u s t r a t e d  

r o l l s   a re   s e p a r a t e d   one  f rom  t h e   o t h e r   by  a  d i s t a n c e   " d " .  

R e f e r r i n g   now  to  F i g u r e   5,  a  h y d r a u l i c   c i r c u i t  

f o r   c o n t r o l l i n g   e a c h   of  t he   c y l i n d e r s   50  i s   s c h e m a t i c a l l y  

i l l u s t r a t e d .   C y l i n d e r   50  i n c l u d e s   an  u p p e r   o i l   c h a m b e r  

70,  a  l o w e r   c h a m b e r   72  w i t h   p i s t o n   52  b e i n g   v e r t i c a l l y  

d i s p l a c e a b l e   to   a l t e r   t he   d i m e n s i o n s   of  c h a m b e r   70  a n d  

72  t h e r e b y   to  move  t h e   p i s t o n   r o d   54  r e l a t i v e   to   t h e  

c y l i n d e r   h o u s i n g   74.  The  u p p e r   c h a m b e r   70  i n c l u d e s   a n  

o i l   p a s s a g e   76  w h i l e   t h e   l o w e r   c h a m b e r   i s   p r o v i d e d   w i t h  

a  p a s s a g e   78.  O i l   i s   s u p p l i e d   to  t h e   c h a m b e r s   by  m e a n s  

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

The  c i r c u i t   i n c l u d e s   a  s o l e n o i d   v a l v e   8 0  

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

u p p e r   c h a m b e r   70,  a  c h e c k   v a l v e   82  and  a  f l o w   r e g u l a t i n g  

v a l v e   84  in   p a r a l l e l   t h e r e w i t h .   The  ma in   o i l   l i n e   86  

s u p p l i e s   make  up  o i l   f r o m   a  r e s e r v o i r   8 8 .  

An  i m p o r t a n t   f e a t u r e   of  t h e   i n v e n t i o n   i s   t h e  

p r e s s u r i z i n g   of   t he   make  up  o i l   r e s e r v o i r   88.  T h i s   m a y  
be  a c c o m p l i s h e d   u s i n g   a i r   p r e s s u r e   on  t h e   r e s e r v o i r .  

A l t e r n a t i v e l y ,   a  low  p r e s s u r e   h y d r a u l i c   pump  can  b e  

e m p l o y e d   and ,   in   t h a t   c a s e ,   r e s e r v o i r   88  i s   u n n e c e s s a r y .  



The  p r e s s u r e   i s   low,   f o r   e x a m p l e ,   50  p s i ,   a l t h o u g h   t h i s  

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

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

s o l e l y   to  p r e v e n t   t h e   w e i g h t   of  t he   r o d   and  p i s t o n   a s s e m b l y  

f rom  e l i m i n a t i n g   t h e   gap  "d"   b e t w e e n   t he   p i n   62  and  t h e   r o d  

eye   56.  When  t he   r o l l s   a r e   l o w e r e d   to  t h e i r   o p e r a t i n g   p o s i -  

t i o n s   t he   p i s t o n s   a r e   f r e e   to  move.   N e v e r t h e l e s s ,   i t   i s  

d e s i r e d   t h a t   t he   g a p s   "d"   be  m a i n t a i n e d   a g a i n s t   t h e   w e i g h t  

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

86  f o r c e s   e n o u g h   o i l   i n t o   t h e   l o w e r   o i l   c h a m b e r s   72  t o  

m a i n t a i n   t h e s e   g a p s .  

O p e r a t i o n   of  t h e   l i f t i n g   m e c h a n i s m   of   t h e   p r e s e n t  
i n v e n t i o n   i s   as  f o l l o w s .   A s s u m i n g   t h a t   t h e   r o l l s   a r e   s e p a -  
r a t e d   due  to  an  e m e r g e n c y ,   s u c h   as  a  p a p e r   b r e a k ,   t h e   s o l e n o i d  

v a l v e s   80  w i l l   be  c l o s e d   and  t he   p i s t o n s   l o c k e d   in   p l a c e .  

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

r a i s e   t he   r o l l s   f u l l y .   V a l v e s   80  t h e n   open   s e q u e n t i a l l y  

l o w e r i n g   t h e   r o l l s   b e g i n n i n g   w i t h   r o l l s   34.  L o w e r i n g   c o n -  

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

In  t h i s   s t a t e   r o l l   c h a n g e   o u t s   can  be  made  a s ,   f o r   e x a m p l e ,  

w h e r e   a  r o l l   i s   worn   or   d a m a g e d   and  n e e d s   to  be  r e p l a c e d   o r  

t he   e q u i p m e n t   can  be  t u r n e d   o f f   w i t h o u t   d a n g e r   of  c a u s i n g  

f l a t   s p o t s   on  t h e   r o l l s .   The  v a l v e   80  i s   t h e n   c l o s e d   a g a i n .  

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

t i o n   t he   r o l l s   a r e   p l a c e d   i n   c o m p r e s s i o n .   The  c l o s e d   s o l e -  

n o i d   v a l v e s   80  p e r m i t   o i l   to   f l o w   f rom  t he   l o w e r   c h a m b e r   72  

to  t h e   u p p e r   c h a m b e r   70  v i a   c h e c k   v a l v e   82  and  t he   c h e c k   v a l v e  

p o r t i o n   of  v a l v e   80.  T h u s ,   r o l l   34  e n g a g e s   t he   b o t t o m   r o l l  

35  and  d i s p l a c e s   o i l   f r o m   c h a m b e r   72  i n t o   c h a m b e r   70.  A 

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

t h e   r o l l s   in  t he   s t a c k   w o r k i n g   f rom  t he   b o t t o m   to  t h e   t o p .  

In  t h i s   m a n n e r   the   s t a c k   i s   a u t o m a t i c a l l y   a d j u s t e d   f o r   t h e  

c u r r e n t   r o l l   d i a m e t e r .   No  m a n u a l   a d j u s t m e n t   of  m e c h a n i c a l  

e l e m e n t s   i s   r e q u i r e d .  



When  t he   r o l l s   a r e   in  c o n t a c t   w i t h   e a c h   o t h e r  

t h e y   a r e   r e a d y   to  be  c o m p r e s s e d   to  a  d e s i r e d   v a l u e .  

The  p r e s s u r e   f r o m   o i l   l i n e   86  m a i n t a i n s   s u f f i c i e n t   u p -  
ward   f o r c e   on  the   p i s t o n   52  to  i n s u r e   t h a t   t h e   g a p s   " d "  

b e t w e e n   t he   p i n   and  r o d   eye  a r e   m a i n t a i n e d .   When  t h e  

p r o c e s s   i s   c o m p l e t e   t he   s t a c k   a p p e a r s   as  i l l u s t r a t e d   i n  

F i g u r e   3 .  

To  s e p a r a t e   t he   r o l l s   t he   p r o c e s s   i s   r e v e r s e d .  

D u r i n g   n o r m a l   l i f t i n g   the   l o a d   and  l i f t i n g   c y l i n d e r s   2 3  

m e r e l y   l i f t   t he   top  r o l l   24  w h i c h   s e p a r a t e s   r o l l s   24  a n d  

25  by  t he   a m o u n t   of  t h e   gap  "d"   and  so  on  down  t h e  

s t a c k .   In  t h e   c a s e   of  a  s e p a r a t i o n   due  to  a  p a p e r   b r e a k ,  

e t c . ,   t h e   b o t t o m   r o l l   35  i s   d r o p p e d   by  the   m e c h a n i s m  

i l l u s t r a t e d   in  F i g u r e s   6  and  7  r a p i d l y   s e p a r a t i n g   t h e  

i n t e r m e d i a t e   r o l l s   one  f r o m   t he   o t h e r   by  t he   a m o u n t   o f  

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

23  b e g i n s   the   n o r m a l  l i f t i n g   p r o c e s s .  

R e f e r r i n g   now  to  F i g u r e s   6  and  7,  t he   m o u n t i n g  
e l e m e n t s   40  f o r   t h e   r o l l   35  a r e   i l l u s t r a t e d .   The  m o u n t -  

i n g   a s s e m b l y   s u p p o r t s   t he   b o t t o m   r o l l   35  and  moves   i t  

b e t w e e n   r a i s e d   and  l o w e r e d   p o s i t i o n s .   F i g u r e   6  i l l u s -  

t r a t e s   t he   r a i s e d   p o s i t i o n   w h i l e   F i g u r e   7  i l l u s t r a t e s  

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

c y l i n d e r   90  h a v i n g   a  p i s t o n   rod   92.  A  c l e v i s   94  i s  

p i n n e d   to  a  p a i r   of  l i n k s   96  and  98.  S i m i l a r l y ,   a  

c y l i n d e r   c l e v i s   100  i s   p i n n e d   to  a  p a i r   of  l i n k s   1 0 2  

and  104.   As  can  be  s e e n   by  c o m p a r i n g   F i g u r e s   6  and  7 ,  
when  t h e   p i s t o n   i s   in   an  e x t e n d e d   p o s i t i o n   r e l a t i v e   t o  

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

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

b o t t o m   r o l l   b e a r i n g   h o u s i n g   106  and  t he   a s s o c i a t e d   s u p -  

p o r t   s t r u c t u r e   in   a  r a i s e d   p o s i t i o n .   The  o v e r   c e n t e r  

p o s i t i o n   m a i n t a i n s   t he   r a i s e d   p o s i t i o n   even   in   t he   e v e n t  

of   h y d r a u l i c   p r e s s u r e   l o s s .   As  shown  in  F i g u r e   7,  w h e n  

t he   p i s t o n   is  r e t r a c t e d   t h e   l i n k s   move  i n w a r d l y   l o w e r i n g  



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

in   t he   d r a w i n g s ,   t he   l i n k s   c o n n e c t   t he   b e a r i n g   h o u s i n g  
106  w i t h   a  s u p p o r t   b a s e   1 0 8 .  

In  o r d e r   to  m a i n t a i n   t he   r o l l   35  l e v e l ,   i t   i s  

n e c e s s a r y   to   i n s u r e   t h a t   t h e   l i n k s   on  e a c h   s i d e   move  b y  

an  e q u a l   a m o u n t .   For   t h a t   p u r p o s e   t h e   r o l l e r   c h a i n  

a r r a n g e m e n t   i n d i c a t e d   a t   110  i s   p r o v i d e d .   P i n n e d   to  t h e  

c o n n e c t i o n   112  b e t w e e n   t h e   b o t t o m   l i n k s   and  t h e   b a s e  

108,   f o r   m o v e m e n t   t h e r e w i t h ,   a r e   s p r o c k e t   w h e e l s   113  a n d  

115.   A  f i r s t   r o l l e r   c h a i n   114  i s   p i n n e d   to  t h e   s p r o c k e t s  

113  and  t e n s i o n   and  l i n k   p o s i t i o n   a r e   a d j u s t e d   by  t u r n  

b u c k l e   116 .   S i m i l a r l y   a  s e c o n d   r o l l e r   c h a i n   117  i s  

p i n n e d   to  s p r o c k e t s   115.   When  t h e   c y l i n d e r   90  i s  

a c t u a t e d   to  r a i s e   or   l o w e r   t he   b o t t o m   r o l l   35,  t he   c h a i n  

a r r a n g e m e n t   r e q u i r e s   t h a t   b o t h   l i n k   p a i r s   m u s t   move  u p  

or  down  by  an  e q u a l   a m o u n t   t h e r e b y   m a i n t a i n i n g   t h e   r o l l  

in   t h e   p r o p e r   p o s i t i o n .  

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

i l l u s t r a t e d   in   F i g u r e   6  w h e t h e r   or   n o t   t h e   r e m a i n i n g  

r o l l s   in   t h e   s t a c k   a r e   s e p a r a t e d .   In  t h e   e v e n t   of   a n  

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

90  r e t r a c t s   t he   p i s t o n   l o w e r i n g   t h e   b o t t o m   r o l l   3 5 ,  

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

of   t h e   r o l l s   as  p r e v i o u s l y   d e s c r i b e d   h e r e i n .  

W h i l e   we  h a v e   shown  and  d e s c r i b e d   e m b o d i m e n t s  

of   t h i s   i n v e n t i o n   in   some  d e t a i l ,   i t   w i l l   be  u n d e r s t o o d  

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

m e r e l y   by  way  of   e x a m p l e ,   and  t h a t   t h e   i n v e n t i o n   i s   t o  

be  l i m i t e d   i n   s c o p e   o n l y   by  t he   a p p e n d e d   c l a i m s .  



1.  A  m e c h a n i s m   f o r   v e r t i c a l l y   p o s i t i o n i n g   a  

s t a c k   of   c a l e n d e r   r o l l s   r e l a t i v e   to  a  s u p p o r t   f r a m e ,  

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

v e r t i c a l   d i r e c t i o n   c o m p r i s i n g :  

(a)  m e a n s   f o r   l i f t i n g   and  l o w e r i n g   t h e   t o p  

r o l l   of  s a i d   s t a c k ,  

(b)  means   f o r   l i f t i n g   and  l o w e r i n g   t h e   b o t t o m  

r o l l   of  s a i d   s t a c k ,  

(c)  means   f o r   i n t e r c o n n e c t i n g   the   r e m a i n i n g  

r o l l s   of   s a i d   s t a c k ,   one  to  t he   o t h e r   and  to  s a i d   t o p  

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

means   i n c l u d i n g :  

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

a s s o c i a t e d   w i t h   e a c h   of  s a i d  

r e m a i n i n g   r o l l s ,  

( i i )   a  l o s t   m o t i o n   c o n n e c t i n g   means   f o r  

i n t e r c o n n e c t i n g   s a i d   a s s e m b l i e s  

one  to   t he   o t h e r   and  to  s a i d   t o p  

r o l l ,  

(d)  means   f o r   c o n t r o l l i n g   o p e r a t i o n   of   s a i d  

a s s e m b l i e s   to  p e r m i t   or  p r e v e n t   m o v e m e n t   of  t he   p i s t o n s  

r e l a t i v e   to  t he   c y l i n d e r s ,  

w h e r e b y   when  t he   p i s t o n s   a re   p e r m i t t e d   to  m o v e  

the   r e m a i n i n g   r o l l s   may  be  s e q u e n t i a l l y   l o w e r e d   and  a u t o -  

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

top  and  b o t t o m   r o l l s ,   and  when  the   p i s t o n s   a r e   p r e v e n t e d  

f rom  m o v i n g ,   t h e   r o l l s   may  be  r a p i d l y   s e p a r a t e d ,   one  f r o m  

the   o t h e r ,   by  a  d i s t a n c e   d e t e r m i n e d   by  t h e   l o s t   m o t i o n  

c o n n e c t i n g   means   by  l o w e r i n g   s a i d   b o t t o m   r o l l .  
2.  The  m e c h a n i s m   of   C l a i m   1  w h e r e i n   s a i d  

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

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

r o l l   to  t h e   f r a m e   f o r   v e r t i c a l   m o v e m e n t   t o w a r d   and  a w a y  
f rom  the   r e m a i n i n g   r o l l s .  



3.  The  m e c h a n i s m   of   C l a i m   1  w h e r e i n   s a i d  

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

c o n n e c t i n g   means   i n c l u d i n g :  

(a)   a  rod   eye  s e c u r e d   to  e a c h   of  s a i d   p i s t o n  

r o d s ,  

(b)  a  f l a n g e   s e c u r e d   to  e a c h   c y l i n d e r ,   s a i d  

f l a n g e   h a v i n g   an  o p e n i n g   t h e r e i n ,  

(c)  a  p l u r a l i t y   of  p i n   means   f o r   p i n n i n g   t h e  

r o d   eye   of   one  a s s e m b l y   to  t he   f l a n g e   of  one  of  t h e  

a d j a c e n t   a s s e m b l i e s ,   s a i d   p i n   means   d i m e n s i o n e d   to  p e r m i t  

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

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

w i t h   t he   f l a n g e   to  w h i c h   i t   i s   p i n n e d ,  

w h e r e b y   t h e   r o l l s   can  be  r a p i d l y   s e p a r a t e d  

one  f r o m   t h e   o t h e r   by  l o w e r i n g   s a i d   b o t t o m   r o l l .  

4.  The  m e c h a n i s m   of   C l a i m   3  w h e r e i n   s a i d   p i n  

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

s a i d   r o d   eye   and  f l a n g e   o p e n i n g ,   s a i d   p i n   h a v i n g   a  f l a t  

on  one  p o r t i o n   t h e r e o f ,   t h e r e b y   to  r e d u c e   i t s   e f f e c t i v e  

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

l o s t   m o t i o n   p e r m i t t e d   by  s a i d   l o s t   m o t i o n   c o n n e c t i n g  

m e a n s .  

5.  The  m e c h a n i s m   of  C l a i m   3  w h e r e i n   s a i d   c o n -  

t r o l l i n g   means   i n c l u d e s   means   f o r   m a i n t a i n i n g   the   l o s t  

m o t i o n   s p a c i n g   b e t w e e n   s a i d   p i n   means   and  s a i d   rod   e y e  
when  s a i d   p i s t o n s   a r e   p e r m i t t e d   to   move  d u r i n g   m o v e m e n t  

of   t h e   r o l l s   i n t o   c o n t a c t   w i t h   e a c h   o t h e r .  

6.  The  m e c h a n i s m   of  C l a i m   1  w h e r e i n   s a i d   b o t t o m  

r o l l   l i f t i n g   and  l o w e r i n g   means   i n c l u d e s :  

(a)  a  b o t t o m   r o l l   s u p p o r t ,  

(b)  a  b a s e ,  

(c)  two  p a i r s   of  l i n k s ,   e a c h   p a i r   c o n n e c t i n g  

s a i d   s u p p o r t   to  s a i d   b a s e   w h e r e b y   s a i d   s u p p o r t   may  b e  

r a i s e d   and  l o w e r e d   r e l a t i v e   to  s a i d   b a s e   by  a n g u l a r   m o v e -  

m e n t   of  s a i d   l i n k s ,  



(d)  c y l i n d e r   and  p i s t o n   means   c o n n e c t e d   t o  

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

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

7.  The  m e c h a n i s m   of  C l a i m   6  w h e r e i n   s a i d  

m o v i n g   means   f u r t h e r   i n c l u d e s :  

(a)  s p r o c k e t   w h e e l s   c o n n e c t e d   to  one  l i n k  

of  e a c h   p a i r ,  

(b)  r o l l e r   c h a i n s   e n t r a i n e d   o v e r   t h e  

s p r o c k e t   w h e e l s   to  c a u s e   b o t h   l i n k   p a i r s   to  be  e q u a l l y  

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

the   b o t t o m   r o l l   s u p p o r t   i s   m a i n t a i n e d   l e v e l .  
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