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@)  A  device  for  fine  adjustment  of  the  vertical  movement  of  rollers  in  a  skinpass  rolling  mill. 

  There  is  disclosed  a  skinpass  rolling  mill  which  comprises 
a  pair  of  rollers  (12a,12b),  a  respective  shaft  assembly  for  each 
roller  which  includes  a  supporting  shaft  (1  a)  on  which  the  roller 
is  mounted  and  an  eccentric  shaft  (10a)  projecting  from  the 
supporting  shaft,  a  housing  (32)  in  which  each  shaft  assembly 
is  axially  movably  mounted,  and  adjusting  means  for  axially  ad- 
justing  each  shaft  assembly  relative  to  the  housing  in  order  to 
adjust  the  alignment  of  the  centre  lines  (38a,  38b)  of  the  pro- 
files  of  the  rollers  (12a,  12b).  In  order  to  provide  fine  adjust- 
ment  of  the  vertical  movement  of  the  rollers,  an  individual  ad- 
justing  means  is  provided  for  the  fine  adjustment  of  each  roller 
and  which  comprises  an  input  worm  drive  (17a,  17b;  18a,  18b) 
and  a  worm  wheel  (15,15b)  coupled  therewith,  and  a  threaded 
member  (29a)  secured  to  the  worm  wheel  for  rotation  there- 
with  and  threadedly  coupled  with  the  respective  supporting 
shaft  via  a  screw  gear  (5a,  5b)  secured  thereto,  in  order  to  im- 
part  axial  movement  to  the  roller  upon  rotation  of  the  threaded 
member. 



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

a d j u s t m e n t   of  t h e   v e r t i c a l   m o v e m e n t   of  r o l l e r s   in  a  

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

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

i m p r o p e r   m e s h i n g   of  t h e   r o l l e r s   and   of   i m p r o v i n g   t h e  

r o u n d n e s s   of  w i r e   r o d s   and  s t e e l   b a r s   f o r m e d   in  t h e   m i l l .  

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

s c r e w - d o w n   and  f o r   f o r m i n g   t h e   s h a p e   of   p r o d u c t   b a r  

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

p r e c i s i o n ,   to   e m p l o y   a  r o l l e r   p r o f i l e   ( d e p r e s s e d   t y p e )  

w i t h   a  p r e c i s i o n   s h a p e   and  to   e n s u r e   t h e   m u t u a l   e x a c t n e s s  

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

F i g u r e   5  of  t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  m o s t   c a s e s  

t h e r e   i s   some  d e v i a t i o n   b e t w e e n   t h e   c e n t r e   l i n e s   38a  a n d  

38b  of  t h e   p r o f i l e s   ( d e p r e s s e d   t y p e )   of  t h e   p a i r   o f  

r o l l e r s   1 2 a ,   1 2 b .  

The  p r i m a r y   c a u s e   of  i m p r o p e r   c e n t e r i n g   o r  

a l i g n m e n t   of  t h e   r o l l e r   p r o f i l e s   comes   f r o m   e r r o r s  i n  

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

a l m o s t   i n e v i t a b l e   t h a t   m a c h i n i n g   e r r o r s   of   a b o u t   5 / 1 0 0   b e  

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

may  be  s u s t a i n e d   in  m o u n t i n g   t h e   r o l l e r s   on  t h e   u s u a l  

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

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

w i t h   o t h e r   c o m p o n e n t   p i e c e s .  

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

p o s s i b l e   t h a t  t h e   f l a n g e s   1 2 a l   and  1 2 b l   of  t h e   r o l l e r  

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

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

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

As  a  m e a n s  o f   c o r r e c t i n g   i m p r o p e r   c e n t e r i n g   o r  

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

u s e d .   In  o t h e r - w o r d s ,   i t   i s - a   m e t h o d - o f   a d j u s t i n g   t h e  

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



p a r t s   of  e a c h   r o l l e r   s u p p o r t i n g   s h a f t ,   by  m o v i n g   t h e   p u s h  

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

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

s u p p o r t i n g   s h a f t   up  and   down.   T h i s   method- ,   h o w e v e r ,   i s  

i n c a p a b l e   of   e f f e c t i n g   v e r y   f i n e   a d j u s t m e n t   m o v e m e n t   o f  

t h e   r o l l e r   in   t h e   v e r t i c a l   d i r e c t i o n ,   m a k i n g   i t  

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

a c c u r a c y .   F u r t h e r ,   in  o r d e r   to   t u r n   t h e   l o w e r   p u s h   b o l t ,  

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

r o l l i n g   l i n e ,   m a k i n g  i t   e v e n   more   t r o u b l e s o m e   t o   p e r f o r m  

t h e   a d j u s t m e n t .   What   i s   m o r e ,   s i n c e   t h e   u p p e r   and  l o w e r  

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

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

h a v e   t o   be  u n d e r g o n e ,   t h u s  c a l l i n g   f o r   o p e r a t o r   s k i l l s  

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

p r i m a r i l y   w i t h   a  v i e w   t o   p e r m i t  f i n e   a d j u s t m e n t   o f   t h e  

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

s i m p l y   and   e a s i l y ,   and   a l s o   to   e n a b l e   t h i s   f i n e  

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

u s e   s p e c i a l   s k i l l s .  

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

s k i n p a s s   r o l l i n g   m i l l   c o m p r i s i n g   a  p a i r   of   r o l l e r s ,   a  

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

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

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

h o u s i n g   i n  w h i c h   e a c h   s h a f t   a s s e m b l y   i s   a x i a l l y   m o v a b l y  

m o u n t e d ,   and   a d j u s t i n g   m e a n s   f o r   a x i a l l y   a d j u s t i n g   e a c h  

s h a f t   a s s e m b l y   r e l a t i v e   t o   t h e   h o u s i n g   i n  o r d e r   t o   a d j u s t  

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

r o l l e r s :  

c h a r a c t e r i s e d   in  t h a t   an  i n d i v i d u a l   a d j u s t i n g  

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

c o m p r i s e s   an  i n p u t   worm  d r i v e   and   a  worm  w h e e l   c o u p l e d  

t h e r e w i t h ,   and   a  t h r e a d e d   member   s e c u r e d   t o   t h e   w o r m  

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



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

m o v e m e n t   t h e r e t o   upon   r o t a t i o n   of  t h e   t h r e a d e d   m e m b e r .  

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

to   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more   d e t a i l ,   b y  

way  of  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 h e   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  s i d e   v i e w   of  an  a d j u s t m e n t   d e v i c e  

f o r   f i n e   a d j u s t m e n t   of  t h e   v e r t i c a l   m o v e m e n t   of  r o l l e r s  

in  a  s k i n p a s s   r o l l i n g   m i l l ;  

F i g u r e   2  i s   a  p l a n   v i e w   of  t h e   d e v i c e ;  

F i g u r e   3  i s   a  r e a r   v i e w   of   t h e   d e v i c e ;  

F i g u r e   4  i s   a  f r o n t   v i e w   of  a  c o r r e c t l y   a d j u s t e d  

p a i r   of  r o l l e r s   of  t h e   r o l l i n g   m i l l ;   a n d  

F i g u r e   5  i s   a  f r o n t   v i e w  o f   a  p a i r   of  r o l l e r s  

w h i c h   a r e   o u t   of  a l i g n m e n t .  

R e f e r r i n g   now  to   F i g u r e s   1  t o   3,  t h e r e   i s   shown  a  

f i n e   a d j u s t m e n t   d e v i c e   f o r   t h e   r o l l e r s   1 2 a ,   12b  of  a  

s k i n p a s s   r o l l i n g   m i l l .   The  f i n e   a d j u s t m e n t   d e v i c e   i s  

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

c e n t r e   l i n e s   3 8 a ,   38b  ( s e e   F i g u r e   5)  of  t h e   p r o f i l e s ,  o f  

t h e   r o l l e r s   1 2 a ,   1 2 b ,   by  a d j u s t i n g   e a c h   r o l l e r   a l o n g   i t s  

a x i s .  

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

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

s u p p o r t i n g   s h a f t   l a   i s   shown  in  t h e   d r a w i n g s )   on  w h i c h  

t h e   r o l l e r   i s   m o u n t e d   and  an  e c c e n t r i c   s h a f t   1 0 a  

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

a x i s   p a r a l l e l   to   t h e   a x i s   of  t h e   s u p p o r t i n g   s h a f t   ( o n l y  

one  e c c e n t r i c   s h a f t   10a  i s   s h o w n ) .   A  h o u s i n g   32  i s  

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

m o u n t e d ,   and   a d j u s t i n g   means   i s   p r o v i d e d   f o r   a x i a l l y  

a d j u s t i n g   e a c h   s h a f t   a s s e m b l y   r e l a t i v e   t o   t h e   h o u s i n g   3 2  

in  o r d e r   to   a d j u s t   t h e   a l i g n m e n t   of  t h e   c e n t r e   l i n e   3 8 a ,  

38b  of  t h e   p r o f i l e s   of  t h e   r o l l e r s .  

The  a x i s   of  e a c h   e c c e n t r i c - s h a f t   10a  i s   r a d i a l l y  

s p a c e d   ( t o   t h e   r i g h t   in  F i g u r e   1)  f r o m   t h e   a x i s   of  e a c h  



s u p p o r t i n g   s h a f t   l a .   The  e c c e n t r i c   s h a f t s   10a  a r e  
m o v a b l e   in  t h e   a x i a l   d i r e c t i o n   i n s i d e   t h e   h o u s i n g   32,  a n d  

a r e   p r o v i d e d   w i t h   t h e   r o l l e r s   12a  and  12b  m o u n t e d  

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

t a p e r e d   r o l l e r   b e a r i n g   s e t   13,   e n a b l i n g   i t  t o   f r e e l y  

r o t a t e   w i t h   r e f e r e n c e   to   e a c h   e c c e n t r i c   s h a f t .   On  t h e  

u p p e r   and   l o w e r   s i d e s   of  e a c h   b e a r i n g   13  t h e r e   a r e  

a r r a n g e d   a  s l i n g e r   28  and  a  d u s t   s e a l   36.   F u r t h e r ,  

a r o u n d   t h e   l o w e r   p a r t   of  e a c h   e c c e n t r i c   s h a f t   1 0 a ,   t h e r e  

i s   f i t t e d   an  e c c e n t r i c   p i e c e   l l a   ( o n l y   t h e   e c c e n t r i c  

p i e c e   l l a   on  t h e   s i d e   of   t h e   e c c e n t r i c   s h a f t   10a  i s  

s h o w n ) .   A  s e a l   14  i s   i n s t a l l e d   a r o u n d   t h e   u p p e r   p a r t   o f  

e a c h   p i e c e   l l a .   F u r t h e r m o r e ,   in   t h e   a x i a l   c e n t r e   of  t h e  

b o t t o m   of   e a c h   e c c e n t r i c   s h a f t   10  t h e r e   i s   p r o v i d e d   a n  

u p w a r d l y   e x t e n d i n g   t h r e a d e d   h o l e   31 ,   and  i n t o   t h i s   h o l e  

t h e r e   i s   s c r e w e d   f r o m   b e l o w   an  a d j u s t i n g   b o l t   27 .   B y  

t i g h t e n i n g   e a c h   b o l t ,   t h e   b e a r i n g   13  can   be  p r e v e n t e d  

f r o m   b e c o m i n g   l o o s e  f r o m   i t s   r o l l e r .  

The  u p p e r  p a r t   of   e a c h   s u p p o r t i n g   s h a f t   i s  

p o s i t i o n e d   i n s i d e   a  g e a r   w h e e l   c o v e r   26 ,   and   t h i s   u p p e r  

p a r t   i s   c o m p o s e d   of   a  s c r e w   g e a r   5a  and  a  s p a c e r   37,   a n d  

s c r e w   g e a r   5b  and   a  s p a c e r   37  r e s p e c t i v e l y .   In  t h e   a x i a l  

c e n t r e   o f   t h e   s c r e w   g e a r s   and   t h e   s p a c e r   a r e   b o r e d  

t h r e a d e d   h o l e s   ( o n l y   t h e   t h r e a d e d   h o l e   25a   i s   shown  i n  

t h e   s c r e w   g e a r   5 a ) .   On  t h e   u p p e r   p a r t   of   t h e   g e a r   w h e e l  

c o v e r   t h e r e   a r e   p r o v i d e d   a  p a i r   of  g e a r   c a s e s   19a  a n d  

1 9 b ,   and   in   e a c h   c a s e   a r e   m o u n t e d   worm  w h e e l s   15a   a n d  

1 5 b .   In  t h e   l o w e r   p a r t   of   e a c h   worm  w h e e l   t h e r e   i s  

m o u n t e d   a  p r o j e c t i n g   s c r e w   ( o n l y   s c r e w   29a  of  worm  w h e e l  

15a   i s   s h o w n ) ,   and   t h i s   i s   s c r e w e d   i n t o   t h e  r e s p e c t i v e  

t h r e a d e d   h o l e   2 5 a .   On  t h e   u p p e r   p a r t   of   t h e   worm  w h e e l s  

15a  and   15b  t h e r e   a r e   m o u n t e d ,   w i t h   p u s h i n g   p r e s s u r e ,  

f i x i n g   s c r e w s   16a   and   16b  w h i c h   a r e   p l a c e d   on  t h e   g e a r  

c a s e s   19a   and   1 9 b ,   and   t h e   b o t t o m   of   e a c h   s c r e w   i s   m a d e  

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

w h e e l .   24a   and  24b  a r e   w a s h e r s   f o r   a d j u s t i n g   p u r p o s e s  



and  30  i s   a  w a s h e r .  

In  t h e   g e a r   c a s e s   19a  and  1 9 b ,   t h e r e   a r e   a r r a n g e d  

r e s p e c t i v e   i n p u t   worm  d r i v e s   in  t h e   f o r m   of  worms  18a  a n d  

18b  w h i c h   a r e   f i r m l y   f a s t e n e d   to   worm  s h a f t s   17a  and  1 7 b  

r e s p e c t i v e l y ,   and  e a c h   worm  i s   a r r a n g e d   to   mesh  w i t h   a  

r e s p e c t i v e   one  of  t h e   worm  w h e e l s   15a  and  1 5 b .   One  e n d  

of  e a c h   of  t h e   worm  s h a f t s   17a  and  17b  p r o j e c t s   f r o m   t h e  

r e s p e c t i v e   g e a r   c a s e   19a  and  1 9 b .  

A  b r a c k e t   8  i s   f a s t e n e d   to   t h e   g e a r   w h e e l   c o v e r   2 6  

by  means   of  b o l t   7,  and  t h e   b r a c k e t   i s   p r o v i d e d   w i t h   a n  

a d j u s t e r   s h a f t   2.  The  p u r p o s e   of  t h e   s h a f t   2,  as  w i l l  

b e c o m e   a p p a r e n t   f r o m   more   d e t a i l e d   d e s c r i p t i o n   b e l o w ,   i s  

to   p r o v i d e   a  common  i n p u t   to   a  common  l a t e r a l   a d j u s t m e n t  

d e v i c e   w h i c h   i s   c o u p l e d   w i t h   t h e   r o l l e r s   12a  and   12b  a n d  

w h i c h   i s   o p e r a b l e   to   move  t h e   r o l l e r s   l a t e r a l l y   r e l a t i v e  

to   e a c h   o t h e r   in  o r d e r   r a d i a l l y   to   v a r y   t h e   g a p  
t h e r e b e t w e e n   ( s e e   F i g u r e   4)  in  w h i c h   r o l l e d   p r o d u c t   M  c a n  

be  r e c e i v e d .  

On  t h e   i n n e r   end  of  s h a f t   2  t h e r e   i s   a  p i n i o n   3 

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

w i t h   a  g e a r   ( n o t   s h o w n )   w h i c h   i s   f a s t e n e d   f i r m l y   t o  w o r m  

s p i n d l e s   4a  and  4b.   Worms  6a  and  6b  a r e   m o u n t e d   on  t h e  

worm  s p i n d l e s   4a  and  4b,   and  e a c h   worm  m e s h e s   w i t h   a  

r e s p e c t i v e   one  of  t h e   s c r e w   g e a r s   5a  and  5b.   S h a f t   2  i s  

p r e v e n t e d   f rom  t u r n i n g   by  t i g h t e n i n g   a  b u t t e r f l y   n u t   9 

w h i c h   i s   m o u n t e d   on  t h e   b r a c k e t   8 .  

The  s k i n p a s s   r o l l i n g   m i l l   i l l u s t r a t e d   h e r e i n   has   a  

h o u s i n g   20  w h i c h   i s   f i x e d   in  p o s i t i o n   on  a  r e s t   b a r   23  b y  

a  f a s t e n e r   21  and  a  c l a m p   b o l t   22.   The  h o u s i n g   20  i s  

p r o v i d e d   w i t h   a  d e l i v e r y   g u i d e   34,   and  t h i s   g u i d e   i s   m a d e  

to   e x t e n d   t o w a r d s   t h e   gap  b e t w e e n   a  p a i r   of  r o l l s   33.   35  

i s   a  f a s t e n i n g   b o l t   f o r   an  e n t r y   g u i d e .  

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

l i n e s   38a  and  38b  of  t h e   r o l l e r   p r o f i l e s   w i l l   now  b e  

e x p l a i n e d   b e l o w .  

S i n c e   worms  18a  and  18b  w i l l   r o t a t e   when  t h e  



r e s p e c t i v e   worm  s h a f t s   17a  and   17b  a r e   t u r n e d ,   t h e   w o r m  

w h e e l   15a  and  15b  w i l l   a l s o   r o t a t e ,   t h e r e b y   c a u s i n g   t h e  

s u p p o r t i n g   s h a f t   ( l a )   c o n n e c t e d   to   t h e   s c r e w   29a  of   e a c h  

w o r m   w h e e l   to   move  s l i g h t l y   up  or   down,   and  a l s o   m a k i n g  

r o l l e r s   12a  and   12b  move  up  or   down  a  l i t t l e   f o r   f i n e  

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

r e l a t i v e   m o v e m e n t   of   t h e   p r o f i l e   c e n t r e   l i n e s   3 8 a ,   3 8 b  

f r o m   t h e   p o s i t i o n   shown  in  F i g u r e   5,  to   t h e   a l i g n e d  

p o s i t i o n   shown  in  F i g u r e   4.  E i t h e r   o n e ,   or  b o t h   of  t h e  

i n p u t   worm  s h a f t s   17a  and  17b  can   be  o p e r a t e d ,   in  o r d e r  

to   c a r r y   o u t   n e c e s s a r y   a x i a l   a d j u s t m e n t   of  t h e   r o l l e r s  

f o r   a l i g n m e n t   p u r p o s e s .  

M o r e o v e r ,   in  c a s e   t h e r e   i s   e x c e s s i v e   p l a y   b e t w e e n  

t h e  r o l l e r s   12a   and  1 2 b ,   and  b e a r i n g   13,   b o l t   27  may  b e  

t i g h t e n e d   so  as  to   p u s h   up  e c c e n t r i c   p i e c e   l l a   a n d  

s l i n g e r   28 .   By  r e m o v i n g   s u c h   e x c e s s i v e   p l a y ,   t h e  

a c c u r a c y   of   t h e   c r o s s - s e c t i o n a l   d i m e n s i o n s   of  t h e   r o l l e d  

p r o d u c t   M  can   be  i m p r o v e d .  

The  a b o v e   d e s c r i p t i o n   has   b e e n   in  r e l a t i o n   to   f i n e  

a x i a l   a d j u s t m e n t   of  t h e   r o l l e r s   12a   and  12b ,   in   o r d e r   t o  

a l i g n   t h e   c e n t r e   l i n e s   38a  and   3 8 b .   H o w e v e r ,   in   o r d e r   t o  

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

o p e r a t e d ,   w h i c h   i s   f o r m e d   by  common  i n p u t   s h a f t   2,  p i n i o n  

3,  t h e   t r a n s v e r s e l y   e x t e n d i n g   worm  d r i v e s   4a ,   6a  and  4 b ,  

6b,   and  t h e   s c r e w   g e a r s   5a  and   5b  s e c u r e d   to   t h e   u p p e r  
e n d s   of  t h e   s u p p o r t i n g   s h a f t   l a .   R o t a t i o n   of   t h e  

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

e c c e n t r i c   s h a f t   10a  in   t h e   h o u s i n g   32,   w h i c h   w i l l   t h e r e b y  

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

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

D u r i n g   t h e   a x i a l   a d j u s t m e n t   of  t h e   r o l l e r s ,   a n d  

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

t h e   r e d u c t i o n   s y s t e m   p r o v i d e d   by  p i n i o n   3  and  worms  6 a  

and   6b  w i l l   h a v e   t h e   f u n c t i o n   of  p r e v e n t i n g   t h e   s c r e w  

g e a r s   5 a  a n d   5b  f r o m   t u r n i n g .  



D u r i n g   t h e   l a t e r a l   a d j u s t m e n t   of  t h e   r o l l e r s  

12a  and  12b,   by  o p e r a t i o n   of  t h e   common  l a t e r a l   a d j u s t -  

ment   d e v i c e   ( i n p u t   s h a f t   2  e t c ) ,   t h e   r o l l e r s   can  b e  

moved  r a d i a l l y   r e l a t i v e   to   e a c h   o t h e r   in  o r d e r   to   v a r y  
t h e   gap   d e f i n e d   b e t w e e n   t h e m ,   in  w h i c h   t h e   p r o d u c t  

M  is   r e c e i v e d .   The  r o t a t i o n   of  e i t h e r   of  t h e   s c r e w  

g e a r s   5a  or  5b  c a u s e s   v e r t i c a l   m o v e m e n t   of  t h e  

r e s p e c t i v e   s u p p o r t i n g   s h a f t   1a,  so  t h a t   i t   w i l l   u s u a l l y  

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

c a r r i e d   o u t ,   v i a   t h e   i n p u t   worm  d r i v e s   17a ,   17b,   a f t e r  

any  l a t e r a l   a d j u s t m e n t   of  t h e   r o l l e r s   has   b e e n   c o m p l e t e d .  



1.  A  s k i n p a s s   r o l l i n g   m i l l   c o m p r i s i n g   a  p a i r   o f  

r o l l e r s   ( 1 2 a ,   1 2 b ) ,   a  r e s p e c t i v e   s h a f t   a s s e m b l y   f o r   e a c h  

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

t h e   r o l l e r   i s   m o u n t e d   and  a n  e c c e n t r i c   s h a f t   ( 1 0 a )  

p r o j e c t i n g   f r o m   t h e   s u p p o r t i n g   s h a f t ,   a  h o u s i n g   (32)   i n  

w h i c h   e a c h   s h a f t   a s s e m b l y   i s  a x i a l l y   m o v a b l y . m o u n t e d ,   a n d  

a d j u s t i n g   means   f o r   a x i a l l y   a d j u s t i n g   e a c h   s h a f t   a s s e m b l y  
r e l a t i v e   t o   t h e   h o u s i n g   in   o r d e r   to   a d j u s t   t h e   a l i g n m e n t  

of   t h e   c e n t r e   l i n e s   ( 3 8 a ,   38b)   of   t h e   p r o f i l e s   of  t h e  

r o l l e r s   ( 1 2 a ,   1 2 b ) :  

c h a r a c t e r i s e d   in   t h a t   an  i n d i v i d u a l   a d j u s t i n g  

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

c o m p r i s e s   an  i n p u t   worm  d r i v e   ( 1 7 a ,   1 7 b ;   1 8 a ,   18b)  and  a  

worm  w h e e l   ( 1 5 a ,   15b)   c o u p l e d   t h e r e w i t h ,   and  a  t h r e a d e d  

member   ( 2 9 a )   s e c u r e d   to   t h e   worm  w h e e l   f o r   r o t a t i o n  

t h e r e w i t h   and  t h r e a d e d l y   c o u p l e d   w i t h   t h e   r e s p e c t i v e  

s u p p o r t i n g   s h a f t   in   o r d e r   to   i m p a r t   a x i a l   m o v e m e n t  

t h e r e t o   upon   r o t a t i o n   of   t h e   t h r e a d e d   m e m b e r .  

2.  A  s k i n p a s s   r o l l i n g   m i l l   a c c o r d i n g   to   c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   e a c h   t h r e a d e d   member   ( 2 9 a )   e n g a g e s  
in  a  t h r e a d e d   h o l e   ( 2 5 a )   in   a  s c r e w   g e a r   ( 5 a ,   5b)  w h i c h  

i s   s e c u r e d   t o   a  r e s p e c t i v e   s u p p o r t i n g   s h a f t   ( l a ) .  

3.  A  s k i n p a s s   r o l l i n g   m i l l   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   a  common  l a t e r a l   a d j u s t m e n t   d e v i c e  

i s   c o u p l e d   w i t h   t h e   r o l l e r s   ( 1 2 a ,   12b)   and   i s   o p e r a b l e   t o  

move  t h e   r o l l e r s   l a t e r a l l y   r e l a t i v e   to   e a c h   o t h e r   i n  

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

r o l l e d   p r o d u c t   (M)  c an   be  r e c e i v e d ,   s a i d   a d j u s t m e n t  

d e v i c e   c o m p r i s i n g   a  common  i n p u t   s h a f t   ( 2 ) ,   and  a  p a i r   o r  

t r a n s v e r s e l y   e x t e n d i n g   worm  d r i v e s   ( 4 a ,   6a;   4b ,   6 b )  

c o u p l e d   a t   one   end  w i t h   t h e   i n p u t   s h a f t   (2)   and   a t   t h e  

o p p o s i t e   end   w i t h   a  r e s p e c t i v e   one   of   s a i d   s c r e w   g e a r s  

( 5 a ,   5 b ) .  

4.  A  s k i n p a s s   r o l l i n g   m i l l   a c c o r d i n g   to   a n y  o n e   o f  

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



a d j u s t i n g   means   i s   m o u n t e d   in  a  r e s p e c t i v e   g e a r   c a s i n g  

( 1 9 a ,   19b)   and  a  s e t t i n g   d e v i c e   f o r   e a c h   r o l l e r   c o m p r i s e s  

a  t h r e a d e d   a d j u s t e r   ( 1 6 a ,   16b)   w h i c h   i s   m o u n t e d   on  e a c h  

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

g e a r   ( 1 5 a ,   15b)   t h e r e i n .  
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