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

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

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

w h i c h   a  f i n e   a d j u s t m e n t   a r r a n g e m e n t   is   p r o v i d e d   to  e n a b l e  

t h e   a x i a l   a l i g n m e n t   of  t h e   r o l l e r s   to  be  a d j u s t e d   in  a  

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

In  p r e c i s i o n   r o l l i n g ,   t h e   s h a p e   of  a  s t e e l   s t r i p  

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

a c c u r a t e   s h a p e   of  t he   c a l i b r e   of  t h e   r o l l e r s   i s  

n e c e s s a r y ,   as  w e l l   as  e x a c t   a l i g n m e n t   of  a  p a i r   o f  

f o r m i n g   r o l l e r s .   R e f e r r i n g   to   F i g u r e   4  of  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   t h i s   shows  a  p a i r   of  f o r m i n g  

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

c a l i b r e   c e n t r e   33a  and  33b  of  t h e   r o l l e r s   a r e   a x i a l l y   o u t  

of  a l i g n m e n t   by  a x i a l   d i s t a n c e   @ .   When  r o l l e r s   a r e   o u t  

of  a l i g n m e n t ,   as  s h o w n ,   t h i s   t e n d s   to   c a u s e   t h e   s t e e l  

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

t h e r e b y   g i v i n g   r i s e   to   t h e   r i s k   of  damage   to  t h e   r o l l e r s  

a n d / o r   an  i m p a i r e d   f i n a l   f o r m   of  t h e   r o l l e d   p r o d u c t ,  

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

p r o d u c t s .  

As  a  f a c t o r   in  c a u s i n g   s u c h   an  o u t - o f - c e n t r e   i n  

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

a  p r o b l e m   of  p r e c i s i o n   in  m a c h i n a b i l i t y   when  t h e   c a l i b r e  

is   f o r m e d   of  r o l l e r s .   In  m a c h i n i n g ,   an  e r r o r   o f  

a p p r o x i m a t e l y   5%  c a n n o t   be  a v o i d e d ,   and  e r r o r s   can  a r i s e  

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

e c c e n t r i c   m o u n t i n g   s h a f t   w i t h  e c c e n t r i c   p i e c e s .   In  o t h e r  

w o r d s ,   t h e   d i m e n s i o n a l   e r r o r s   become   c u m m u l a t i v e   when  a  

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

Wi th   a  v i ew  to  o v e r c o m i n g   t he   e x i s t i n g  

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

and  a s s e m b l e d   f o r m i n g   r o l l e r s ,   i t   has  been   p r o p o s e d   t o  



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

l o w e r   e n d s   of   a  s h a f t   on  w h i c h   t h e   r o l l e r   i s   m o u n t e d ,  

w h i c h   c a n   be  a d j u s t e d   in  o r d e r   to   move  t h e   r o l l e r   s h a f t  

a x i a l l y   by  s c r e w i n g   t h e   a d j u s t i n g   b o l t   a t   one   e n d   a n d  

u n s c r e w i n g   t h e   a d j u s t i n g   b o l t   a t   t h e   o t h e r   end   of   t h e  

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

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

The  p r e s e n t   i n v e n t i o n   has   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   to   p r o v i d i n g   an  a d j u s t m e n t   d e v i c e  

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

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

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

d e f i c i e n c i e s   c  e x i s t i n g   e q u i p m e n t   c an   be  o v e r c o m e ,   a n d  

i m p r o v e m e n t   in   r o l l i n g   p r o d u c t   p r o d u c e d   by  t h e   r o l l i n g  

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

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

e q u i p m e n t .  

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  

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

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

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

one   on  e i t h e r   s i d e   of  e a c h   r o l l e r   in   o r d e r   to   e n a b l e   t h e  

r o l l e r s   t o   be  a d j u s t e d   a x i a l l y   r e l a t i v e   t o   e a c h   o t h e r   s o  

as  to   b r i n g   t h e m   i n t o   a l i g n m e n t   f o r   a  f i n i s h i n g   a c t i o n ,  

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

w i t h   e a c h   of  t h e   t h r e a d e d   a d j u s t e r s   t o   e n a b l e   p r e c i s 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 .  

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

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

F i g u r e   3  i s   a  p a r t i a l l y   b r o k e n - a w a y   r e a r   v i e w ;   a n d  

F i g u r e   4  i s ,   as  i n d i c a t e d   a b o v e ,   an  i l l u s t r a t i o n  

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

r o l l e r s   in  p r e c i s i o n   r o l l i n g - m i l l s .  

R e f e r r i n g   now  to   F i g u r e s   1  t o   3  of  t h e   d r a w i n g s ,   a  
p a i r   of  e c c e n t r i c   s h a f t s   2 a , 2 b   h a v e   f o r m i n g   r o l l e r s   l a , l b  

t h e r e o n ,   and   t h e   s h a f t s   a r e   m o u n t e d   in   a  g u i d e   box  32  s o  

as  to   be  m o v a b l e   in  an  a x i a l   d i r e c t i o n .   The  r o l l e r s  

l a , l b   a r e   r o t a t a b l e   on  t h e   r e s p e c t i v e   e c c e n t r i c   s h a f t s ,  

as  shown  in  F i g u r e   3  f o r   r o l l e r   l b ,   v i a   s l e e v e   or   b u s h  

14b  and  b e a r i n g s   1 3 b .   S u p p o r t i n g   s h a f t s   3 a , 3 b   a r e  

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

2 a , 2 b   on  t h e i r   u p p e r   e n d s .   The  a x e s   or  c e n t r e s   of  t h e  

e c c e n t r i c   s h a f t s   2 a , 2 b   a r e   s p a c e d   e c c e n t r i c a l l y   a t   a  

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

3 a , 3 b .   In  an  u p p e r   g e a r   c a s e   23  s i t u a t e d   a b o v e   t h e  

s u p p o r t i n g   s h a f t s   3 a , 3 b ,   t h e r e   a r e   m o u n t e d   a d j u s t i n g  

s c r e w s   1 7 a , 1 7 b   t h a t   p r e s s   t h e   s u p p o r t i n g   s h a f t s   3 a , 3 b   i n  

an  a x i a l   d i r e c t i o n .   In  a  l o w e r   g e a r   c a s e   28  l o c a t e d  

b e l o w   e c c e n t r i c   s h a f t s   2 a , 2 b   t h e r e   a r e   a l s o   m o u n t e d   t h e  

a d j u s t i n g   s c r e w s   6 a , 6 b   t h a t   p r e s s   t h e   e c c e n t r i c   s h a f t s  

2 a , 2 b   in  an  a x i a l   d i r e c t i o n .   The  a d j u s t i n g   s c r e w s  

1 7 a , 1 7 b   can   be  i n t e r l o c k e d   f o r   o p e r a t i o n   by  a s s o c i a t e d  

w o r m / w o r m   w h e e l   d r i v e   m e c h a n i s m s   1 6 a , 1 5 a , 1 8 a   a n d  

1 6 b , 1 5 b , 1 8 b   r e s p e c t i v e l y   in  t h e   u p p e r   g e a r   c a s e   23,   a n d  

t h e   a d j u s t i n g   s c r e w s   6a  and   6b  can   be  o p e r a t e d   b y  
a s s o c i a t e d   w o r m / w o r m   w h e e l   d r i v e   m e c h a n i s m s   1 6 a , 5 a , 7 a   a n d  

1 6 b , 5 b , 7 b   r e s p e c t i v e l y   in  t h e   l o w e r   g e a r   c a s e   28 .   T h e s e  

worm  m e c h a n i s m s   a r e   d e s c r i b e d   in   more   d e t a i l   b e l o w .  

Worms  1 5 a , 1 5 b   a r e   i n t e g r a l l y   f o r m e d   w i t h   w o r m  

s h a f t s   1 6 a , 1 6 b   p r o v i d e d   in  t h e   u p p e r   g e a r   c a s e   23  and  a r e  

in  m e s h i n g   r e l a t i o n   w i t h   t h e   worm  w h e e l s   1 8 a , 1 8 b ,   w h i c h  

f o r m   t h e   h e a d s   of  a d j u s t i n g   s c r e w s   17a  and  1 7 b  

r e s p e c t i v e l y .   For   t h i s   r e a s o n ,   t h e   t u r n i n g   e f f o r t   o f  



worm  s h a f t s   1 6 a , 1 6 b ,   when  t h e y   a r e   r o t a t e d ,   i s   i m p a r t e d  

t h r o u g h   worms  1 5 a , 1 6 b   to   worm  w h e e l s   1 8 a , 1 8 0 ,   w h i c h   a n  

t u r n   a r e   r o t a t e d   a t   r e d u c e d   s p e e d   as  a  f i r s t   s t a g e ,  

s u b s e q u e n t l y   t u r n i n g   t h e   s c r e w   s h a n k s   1 9 a , 1 9 b   f o r  

a d j u s t i n g   t h e   s c r e w s   1 7 a , 1 7 b .   The  s c r e w   s h a n k s   t h e n   a r e  
r o t a t e d   t o   move  in  v e r t i c a l   d i r e c t i o n s   as   t h e   s e c o n d  

s t a g e ,   and   when  t h e y   move  down ,   t h e   e c c e n t r i c   s h a f t s  

2 a , 2 b  a r e   p r e s s e d   d o w n w a r d   t o   move  a  s m a l l   a m o u n t   in  a n  

a x i a l   d i r e c t i o n .   M o r e o v e r ,   worms   5 a , 5 b ,  w h i c h   a r e  

i n t e g r a l l y   f o r m e d   w i t h   t h e  w o r m   s h a f t s   1 6 a , 1 6 b   p r o v i d e d  

in   t h e   l o w e r   g e a r   c a z s e   25 ,   t r a n s m i t   t u r n i n g   e f f o r t   t o  

t h e   worm  w h e e l s   7 a , 7 b   of  a d j u s t i n g   s c r e w s   6 a , 6 b ,   c a u s i n g  

t h e   p r e s s i n g   p a r t s   9 a , 9 b   a b o v e   t h e   w h e e l s   to   move  i n  

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

t n e   e c c e n t r i c   s h a f t s   2 a , 2 b   a r e   made  to   move  a x i a l l y   in   a  

s m a l l   a m o u n t .   21a   i s   a  l o c k   b o l t   f o r   f i x i n g   t h e   w o r m  

s h a f t s   1 6 a , 1 6 b .  

In  F i g u r e   1,  t h e   u p p e r   g e a r   c a s e   23  i s   f i x e d   o n  

t h e   u p p e r   p o r t i o n   of  a  g u i d e   box   32  u s i n g   3  h e x a g o n a l  

b o l t s   24 .   26  i s   a  c a s e   c o v e r   w h i c h   i s   f i x e d   in  p l a c e  

w i t h   a  s m a l l   s c r e w   27.   The  e c c e n t r i c   s h a f t s   2 a , 2 b   a r e  

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

l l a , l l b   and   s h i m s   1 2 a , 1 2 b .   The  t u r n i n g   e f f o r t   of   t h e  

worms  5 a , 5 b   in   e n g a g e m e n t   w i t h   t h e   worm  w h e e l s   of  t h e  

a d j u s t i n g   s c r e w s   6 a , 6 b   i s   c o n v e r t e d   i n t o   v e r t i c a l  

m o v e m e n t s   of  t h e   p r e s s i n g   p a r t s   9 a , 9 b   by  m e a n s   of   t h e  

t h r e a d e d   e n g a g e m e n t   o f  a d j u s t i n g   s c r e w s   8 a , 8 b   i n   t h e   g e a r  

c a s e   28;   t h e   p r e s s i n g   p a r t s   9 a , 9 b   t h e n   p u s h   up  e c c e n t r i c  

s h a f t s   2 a , 2 b   v i a   t h r u s t   w a s h e r s   1 0 a , 1 0 b .   T h u s ,   r o l l e r s  

l a , l b   c a n   be  a d j u s t e d   r e l a t i v e   t o   e a c h   o t h e r   i n t o   p r o p e r  

a l i g n m e n t   by  p u s h i n g   up  or   p u s h i n g   down  t h e   a d j u s t i n g  

s c r e w s   1 7 a , 1 7 b   and   t h e   a d j u s t i n g   s c r e w s   6 a , 6 b .  

The  l o w e r   g e a r   c a s e   25  i s   f i x e d   on  t h e   b o t t o m   o f  

g u i d e   box   32  u s i n g   a  h e x a g o n a l   b o l t   24.   A  d e l i v e r y   g u i d e  

2 9  p r o j e c t s   f r o m   t h e   g u i d e   box   32  and  s e r v e s   t o   g u i d e  



s t e e l   s t r i p   p r o d u c t s   w h i c h   i s s u e   f r o m   r o l l s   3 7 a , 3 7 b   i n t o  

t h e   g u i d e   box  32  f o r   f i n i s h i n g   r o l l i n g   t r e a t m e n t   by  t h e  

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

p r e s s e d   to   s h a p e   by  g u i d e   29,   and  t h e n   p a s s   to   f i n a l  

t r e a t m e n t   by  t h e  f o r m i n g   g r o o v e s   3 4 a , 3 4 b   in  t h e   r o l l e r s  

l a , l b ,   and  i s s u e   f r o m   t h e   g u i d e   box  32  v i a   a  s l e e v e   g u i d e  

28  s e c u r e d   to   t h e   end  of  t h e   box  by  b o l t s   3 1 .  

A  p i n i o n   20  i s   m o u n t e d   in  t h e   g e a r   c a s e   23  and  i s  

o p e r a b l e   to   d r i v e   p i n i o n s   22a  and   2 2 b ,   v i a   a  c e n t r e  

p i n i o n   21,   in  o r d e r   to   a d j u s t   t h e   l a t e r a l   s p a c i n g   b e t w e e n  

t h e   s u r f a c e s   of  t h e   r o l l e r s   la   and  l b .   The  p i n i o n s   2 2 a  

and  22b  mesh  w i t h   g e a r s   4a  and  4b  r e s p e c t i v e l y ,   w h i c h   a r e  

f a s t   w i t h   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 s   3a  a n d  

3b.   T h e r e f o r e ,   in  t h i s   p r o c e d u r e ,   t h e   g e a r s   4 a ' a n d   4 b  

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

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

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

2 a , 2 b   and  t h e   s u p p o r t i n g   s h a f t s   3 a , 3 b .  

T h e r e   w i l l   now  be  d e s c r i b e d   an  a d j u s t i n g   o p e r a t i o n  

f o r   an  o u t - o f - c e n t r e   a l i g n m e n t   of  t h e   r o l l e r s   l a , l b .  

T h u s ,   as  shown  in  F i g u r e   4,  f o r   e x a m p l e ,   an  e x p l a n a t i o n  

w i l l   be  g i v e n   f o r   w h a t   to   do  f o r   a d j u s t m e n t   i f   r o l l e r   l a  

i s   o u t   of  a l i g n m e n t   w i t h   r o l l e r   lb   by  a x i a l   d i s t a n c e d  .  

A f t e r   r e l e a s e   of  t h e   l o c k   b o l t   l a ,   f i x i n g   t h e   w o r m  

s h a f t   16a  w h i c h   c o r r e s p o n d s   w i t h   r o l l e r   l a ,   t h e   a d j u s t i n g  

s c r e w   17  i s   r a i s e d   by  t u r n i n g   t h e   u p p e r   worm  s h a f t .  

A l s o ,   t h e   l o w e r   worm  s h a f t   i s   t u r n e d   t o   make  a d j u s t i n g  

s c r e w   6a  move  u p w a r d s ,   t h e r e b y   p u s h i n g - u p   t h e   e c c e n t r i c  

s h a f t   2a  t h r o u g h   t h e   same  d i s t a n c e   as  t h e  s c r e w   17  h a s  

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

t a k e - u p   t h e   m i s a l i g n m e n t  @ .   As  a  r e s u l t ,   t h e   c a l i b r e  

c e n t r e s   3 3 a , 3 3 b   a r e   e x a c t l y   a l i g n e d .   T h e r e a f t e r ,   t h e  

a d j u s t m e n t   i s   l o c k e d   by  l o c k   b o l t s   2 1 a .  



1.  A  p r e c i s i o n   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  

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

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

( 2 a , 2 b )   on  w h i c h   t h e   r o l l e r s   a r e   m o u n t e d ,   and   a  p a i r   o f  

t h r e a d e d   a d j u s t e r s   ( 6 a , 6 b ; 1 7 a , 1 7 b )   e n g a g i n g   one   on  e i t h e r  

s i d e  o f   e a c h   r o l l e r   in   o r d e r   t o  e n a b l e   t h e   r o l l e r s   t o   b e  

a d j u s t e d   a x i a l l y   r e l a t i v e   to   e a c h   o t h e r   so  as   t o   b r i n g  

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

in  t h a t   a  r e d u c t i o n   g e a r   d r i v e   ( 1 6 a , 1 5 a , 1 8 a ; 1 6 b , 1 5 b , 1 8 b ;  

1 6 a , 5 a , 7 a ; 1 6 b , 5 b , 7 b )   i s   c o u p l e d   w i t h   e a c h   of  t h e   t h r e a d e d  

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

2.  A  p r e c i s i o n   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   r o l l e r   ( l a , l b )   i s   r o t a t a b l y  

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

p r o j e c t i n g   i n t e g r a l   s u p p o r t i n g   s h a f t   ( 3 a , 3 b )   w h i c h   i s  

a x i a l l y   m o v a b l y   m o u n t e d   in   a  g u i d e   box  ( 3 2 ) ,   and   in   t h a t  

t h e   t h r e a d e d   a d j u s t e r s   ( 6 a , 6 b , 1 7 a , 1 7 b )   h a v e   p u s h - t y p e  

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

( 2 a , 2 b )   and   t h e   s u p p o r t   s h a f t s   ( 3 a , 3 b ) .  

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

c h a r a c t e r i s e d   by  a  r o t a r y   d r i v e   t r a i n   ( 2 0 , 2 1 , 2 2 a , 2 2 b )  

e n g a g i n g   w i t h   g e a r s   ( 4 a , 4 b )   on  t h e   s u p p o r t i n g   s h a f t s  

( 3 a , 3 b )   f o r   a d j u s t i n g   t h e   l a t e r a l   s p a c i n g   of  t h e   r o l l e r s  

t l a , l b ) .  

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

c l a i m s   1  t o   3,  c h a r a c t e r i s e d   in   t h a t   e a c h   r e d u c t i o n   g e a r  
d r i v e   c o m p r i s e s   a  worm  w h e e l   r e d u c t i o n   g e a r   ( 1 5 a , 1 8 a  

e t c ) .  

5.  A  p r e c i s i o n   r o l l i n g  m i l l   a c c o r d i n g   t o   a n y   one  o f  

c l a i m s   1  t o   4,  c h a r a c t e r i s e d   in   t h a t   e a c h   f o r m i n g   r o l l e r  

( l a   or  l b )   h a s   a  f o r m i n g   g r o o v e   ( 3 4 a , 3 4 b )   f o r   f o r m i n g  

w i r e   rod   or   s t e e l   b a r .  
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