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©  Rolling  mill. 

A  triplet  mill  has  a  housing  structure  which  defines  a 
chamber,  a  pair  of  horizontal  rolls  and  two  pairs  of  vertical 
rolls  contained  within  the  chamber,  each  roll  having  a 
bearing  chock  assembly  on  each  of its  necks  and  one  pair  of 
vertical  rolls  disposed on  each  side  of the  pair  of  horizontal 
rolls  and,  in  the  direction  parallel  to  the  direction  of 
movement  of  material  through  the  mill,  the  chock  assemb- 
lies  of  the  vertical  rolls  are  arranged  to  abut  against  the 
housing  structure  and  the  chock  assemblies  of the  horizontal 
rolls  are  arranged  to  abut  against  the  corresponding  chocks 
of  the  vertical  rolls. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  r o l l i n g   m i l l   o f  

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

s e t   of  h o r i z o n t a l   r o l l s   and  a  s e c o n d   s e t   of  v e r t i c a l  

r o l l s ,   t he   s e t s   of  r o l l s   b e i n g   d i s p o s e d   v e r y   c l o s e  

t o g e t h e r .   A  m i l l   of  t h a t   t y p e   is   d e s c r i b e d   a n d  

i l l u s t r a t e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   N o . 1 3 9 0 5 3 7  

and  w i l l   be  r e f e r r e d   to  h e r e i n a f t e r   as  a  " t r i p l e t  

m i l l " .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   a  t r i p l e t  

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

a  p a i r   of   h o r i z o n t a l   r o l l s   and  t w o   p a i r s   of   v e r t i c a l  

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

v e r t i c a l   r o l l s   d i s p o s e d   on  one  s i d e   of  t he   p a i r   o f  

h o r i z o n t a l   r o l l s   and  the   o t h e r - p a i r   of  v e r t i c a l   r o l l s  

d i s p o s e d   on  the   o p p o s i t e   s i d e   of   t he   p a i r   of  h o r i z o n t a l  

r o l l s   and  in  t he   d i r e c t i o n   p a r a l l e l   to  t he   d i r e c t i o n   o f  

m o v e m e n t   of  m a t e r i a l   t h r o u g h   t h e   m i l l ,   t he   b e a r i n g  

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

a g a i n s t   t h e   h o u s i n g   s t r u c t u r e   on  one  s i d e   and  a g a i n s t  

t he   b e a r i n g   c h o c k s   of  t he   h o r i z o n t a l   r o l l s   on  the   o t h e r  

s i d e .  

Wi th   t h i s   c o n s t r u c t i o n ,   t he   r o l l s   a r e   h e l d   i n  

c l o s e   r e l a t i o n   to  each   o t h e r .   V e r t i c a l   m o v e m e n t   of  t h e  

h o r i z o n t a l   r o l l s   to  a d j u s t   t he   r o l l   gap  is  p e r m i t t e d   b y  

the   b e a r i n g   c h o c k s   of  the   h o r i z o n t a l   r o l l s   s l i d i n g   o n  

t h e   b e a r i n g   chock   a s s e m b l y   of  e ach   p a i r   of  v e r t i c a l  



r o l l s .  

In  one  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   each   r o l l  

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

t h e   b e a r i n g   c h o c k s   of  t he   h o r i z o n t a l   r o l l s   a b u t   a g a i n s t  

t h e   b e a r i n g   c h o c k s   of  t h e   v e r t i c a l   r o l l s .  

In  an  a l t e r n a t i v e   e m b o d i m e n t ,   each   r o l l   i s  

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

c h o c k s   of  each   v e r t i c a l   r o l l   of  e ach   p a i r   of  v e r t i c a l  

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

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

c h o c k   a s s e m b l y .   I t   is   t h e   s i d e   p l a t e s   w h i c h   a b u t  

a g a i n s t   the   h o u s i n g   s t r u c t u r e   and  t he   b e a r i n g   c h o c k s   o f  

t h e   h o r i z o n t a l   r o l l s .  

The  c o n s t r u c t i o n   a c c o r d i n g   to   t h i s   i n v e n t i o n  

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

e a s e .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  m o r e  

r e a d i l y   u n d e r s t o o d   i t   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

e x a m p l e   o n l y ,   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 s ,   in  w h i c h : -  

F i g u r e   1  i s   a  p l a n   of   a  r o l l i n g   m i l l   i n  

a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,  

F i g u r e   2  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n   on  t h e  

l i n e   C-C  of  F i g u r e   1 ,  

F i g u r e   3  i s   a  s e c t i o n a l   p l a n   o n  t h e   l i n e   B-B 

of   F i g u r e   2,  a n d  

F i g u r e   4  i s   a  p l a n   v i e w   of   a  r o l l   a r r a n g e m e n t  

a c c o r d i n g   to  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  



i n v e n t i o n .  

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

1  c o n t a i n i n g   a  p a i r   o f   h o r i z o n t a l   r o l l s   and  two   p a i r s  

of  v e r t i c a l   r o l l s .   The  h o r i z o n t a l   r o l l s   a re   d r i v e n   b y  

a  m o t o r   3  t h r o u g h   a  p i n i o n   box   5  and  a  p a i r   o f   d r i v e  

s p i n d l e s   6.  Each  p a i r   of  v e r t i c a l   r o l l s   a r e   d r i v e n  

f r o m   t h e i r   l o w e r   end   by  m e a n s   of   a  d r i v e   m o t o r   7,  a  

d r i v e   s h a f t   9  and  a  p i n i o n   box  10.  H o w e v e r ,   in  a n  

a l t e r n a t i v e   a r r a n g e m e n t   ( n o t   shown)m  the   v e r t i c a l   r o l l s  

may  be  d r i v e n   f rom  t h e i r   u p p e r   e n d .  

As  can  be  s e e n   in  more   d e t a i l   in  F i g u r e   3 ,  

t h e   s t r u c t u r e   1  d e f i n e s   a  c h a m b e r   11  i n   w h i c h   t h e   r o l l s  

a r e   l o c a t e d .   Each  of  t h e   h o r i z o n t a l   r o l l s   13  i s  

p r o v i d e d   w i t h   b e a r i n g   c h o c k s   15  a t   i t s   r o l l   n e c k   a n d  

e a c h   of  t he   v e r t i c a l   r o l l s   17,  19  is  p r o v i d e d   w i t h  

b e a r i n g   c h o c k s   21  a t   i t s   r o l l   neck .   In  t he   c a s e   o f  

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

c o n s t i t u t e   a  b e a r i n g   c h o c k   a s s e m b l y   fo r   the   r o l l s .   I n  

t h e  d i r e c t i o n   p a r a l l e l   to  t h e   d i r e c t i o n   o f .  m o v e m e n t   23 

of   m a t e r i a l   t h r o u g h   t h e   m i l l ,   t he   b e a r i n g   c h o c k s   21  

a b u t   a g a i n s t   t he   h o u s i n g   s t r u c t u r e   on  one  s i d e   a n d  

a g a i n s t   the   b e a r i n g   c h o c k s   15on  the   o t h e r .   The  r o l l s  

of  each   p a i r   of  v e r t i c a l   r o l l s   a re   m o v a b l e   h o r i z o n t a l l y  

t o w a r d s   and  away   f r o m   e a c h   o t h e r   to   v a r y   t h e   g a p  

b e t w e e n   them,   and  t he   h o r i z o n t a l   r o l l s   can  be  r a i s e d   o r  

l o w e r e d   to  a d j u s t   t he   gap  b e t w e e n   them.   Wear  p l a t e s  

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

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



The  h o u s i n g   s t r u c t u r e   d e f i n e s   an  o p e n i n g   2 5  

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

r o l l   c h a n g i n g   p u r p o s e s .   The  r o l l   c h a n g i n g   p r o c e s s   i s  

as  f o l l o w s : -  

(a)  t he   h o r i z o n t a l   r o l l s   13  and  t h e i r   b e a r i n g  

c h o c k s   15  a r e   d i s p l a c e d   a s  a   p a i r   on  a  s l e d g e   27  ( s e e  

F i g u r e   2)  t h r o u g h   t h e   o p e n i n g   25  on  to  a  t r o l l e y   28  o n  

g u i d e s   29  p o s i t i o n e d   on  t h e   r o l l   c h a n g e   s i d e   of   t h e  

m i l l ,  

(b)  t he   v e r t i c a l   r o l l s   17  and  t h e i r   b e a r i n g  

c h o c k s   21  a r e   m o v e d   to   t h e   c e n t r e   o f   t h e   h o u s i n g  

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

o p e n i n g   25  on  to  t h e   t r o l l e y   2 8 ,  

(c)  t he   s e t   of  v e r t i c a l   r o l l s   19  and  t h e i r  

b e a r i n g   c h o c k s   21  a r e   m o v e d   to   t h e   c e n t r e   of   t h e  

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

t he   o p e n i n g   25  on  to  t he   t r o l l e y   2 8 ,  

(d)  r e p l a c e m e n t   s e t s   of  v e r t i c a l   r o l l s   a r e  

d i s p l a c e d   in  t u r n   f r o m   t h e   t r o l l e y   28  i n t o   t h e  

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

f i n a l l y ,  

(e)  t he   r e p l a c e m e n t   h o r i z o n t a l   r o l l s   a r e  

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

B e t w e e n   e a c h   m o v e m e n t   of  the   r o l l s ,   t h e  

t r o l l e y   s u p p o r t e d   on  t h e   g u i d e s   29  is  d i s p l a c e d   by  o n e  

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

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

d i s p l a c e d   from  t he   t r o l l e y   i n t o   the   m i l l .  



I n . a n   a l t e r n a t i v e   r o l l   a r r a n g e m e n t ,   e ach   p a i r  

of  v e r t i c a l   t o l l s   and  t h e i r   b e a r i n g   c h o c k s   a re   l o c a t e d  

w i t h i n   a  c a s s e t t e   w h i c h   f o r m s   p a r t   of  the  b e a r i n g   c h o c k  

a s s e m b l y   f o r   t he   p a i r   of  r o l l s .  

R e f e r r i n g   to  F i g u r e   4,  the   v e r t i c a l   r o l l s   1 9  

a re   s u p p o r t e d   in  b e a r i n g   c h o c k s   21  and  the   r o l l s   a r e  

p o s i t i o n e d   b e t w e e n   a  p a i r   of  p a r a l l e l   p l a t e s   30  j o i n e d  

t o g e t h e r  b y   s t r a p s   31  to  fo rm  a  c a s s e t t e .   The  b e a r i n g  

c h o c k s   21  r e s t   on  t h e   p l a t e s   3 0 .  

The  b e a r i n g   c h o c k s   and  the   c a s s e t t e  

c o n s t i t u t e   a  b e a r i n g   c h o c k   a s s e m b l y   fo r   the   t w o  

v e r t i c a l   r o l l s   1 9 .  

S i m i l a r l y ,   t he   r o l l s   17  a r e   s u p p o r t e d   i n  

b e a r i n g   c h o c k s   21  and  the   r o l l s   a re   p o s i t i o n e d   in  a  

c a s s e t t e   f o r m e d   by  p a r a l l e l   p l a t e s   30  j o i n e d   t o g e t h e r  

by  s t r a p s   31.  The  b e a r i n g   c h o c k s   and  the  c a s s e t t e  

c o n s t i t u t e   a  b e a r i n g   c h o c k   a s s e m b l y   for   the  t w o  

v e r t i c a l   r o l l s   17.  In  t h i s   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   t h e   b e a r i n g   c h o c k   a s s e m b l y   of  each  p a i r   o f  

v e r t i c a l   r o l l s   a b u t s   a g a i n s t   t he   h o u s i n g   on  one  s i d e  

and  a g a i n s t   t he   b e a r i n g . c h o c k s   of  the   h o r i z o n t a l   r o l l s  

on  t he   o t h e r   s i d e .  

An  o p e n i n g   32  in   each   of  the   p a r a l l e l   p l a t e s  

30  e n a b l e s   the   w o r k p i e c e   to  be  p a s s e d   b e t w e e n   t h e  

r o l l s .  



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

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

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

w i t h   one   p a i r   o f   v e r t i c a l   r o l l s   d i s p o s e d   on  one   s i d e   o f  

t he   p a i r   of  h o r i z o n t a l   r o l l s   and  t h e   o t h e r   p a i r   o f  

v e r t i c a l   r o l l s   d i s p o s e d   on  t he   o p p o s i t e   s i d e   of   t h e  

p a i r   of  h o r i z o n t a l   r o l l s   and  in  t he   d i r e c t i o n   p a r a l l e l  

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

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

v e r t i c a l   r o l l s   a b u t s   a g a i n s t   the   h o u s i n g   s t r u c t u r e   o n  

one  s i d e   and  a g a i n s t   t h e   b e a r i n g   c h o c k s   of  t h e  

h o r i z o n t a l   r o l l s   on  t h e   o t h e r   s i d e .  

2.  A  t r i p l e t   m i l l   as  c l a i m e d   in  c l a i m   1,  i n  

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

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

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

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

3.  A  t r i p l e t   m i l l   as  c l a i m e d   i n . c l a i m   1,  i n  

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

e n d s .  

4.  A  t r i p l e t   m i l l   a s  c l a i m e d   in  c l a i m   1  or   2,  i n  

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

f r o m   t h e   c h a m b e r   to   t h e   e x t e r i o r   of   t h e   m i l l ,   s a i d  



o p e n i n g   b e i n g   of  s u f f i c i e n t   s i z e   to  p e r m i t   t he   r o l l s   t o  

p a s s   o n e - p a i r - a t - a - t i m e   t h e r e t h r o u g h .  
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