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©  Rolling  mill  guiding  unit. 
@  There  is  disclosed  a  rolling  mill  guiding  unit  which 
comprises  a  support  stand  (1),  a  pair  of  roller  holders  (2a, 
2b),  a  pair  of  guide  rollers  (8a,  8b)  rotatably  mounted  one  on 
each  holder  (2a,  2b)  at  one  end  thereof  and  defining 
therebetween  a  roller  gap  through  which  rolling  material  (M) 
is  passed,  a  respective  pivot  (3)  mounting  each  holder  (2a, 
2b)  on  the  support  stand,  a  spring  arrangement  (20)  engag- 
ing  with  the  holders  (2a,  2b)  so  as  to  bias  them  to  turn  about 
the  pivots  (3)  in  a  direction  such  as  to  increase  the  roller  gap 
between  the  guide  rollers  (8a,  8b),  and  a  driving  device  (10) 
engaging  with  the  holders  (2a,  2b)  and  operable  to  cause  the 
holders  to  turn  about  their  pivots  (3)  in  a  direction  such  as  to 
reduce  the  roller  gap  and  thereby  force  the  guide  rollers  (8a, 
8b)  into  engagement  with  the  rolling  material  (M).  The 
driving  device  comprises  a  ram  (10)  which  has  a  line  of 
action  extending  parallel  to  the  direction  of  passage  of  the 
rolling  material  (M)  through  the  rolling  mill,  and  a  trans- 
versely  extending  support  element  (16)  can  be  reciprocated 
longitudinally  of  the  rolling  mill  for  the  purposes  of  varying 
the  adjustment  of  the  roller  gap.  A  pair  of  sliders  (17a,  17b) 
are  mounted  one  on  each  end  of  the  transversely  extending 
support  element  (16)  and  engage  with  pressure  rollers  (19a, 
19b)  provided  on  the  holders  (2a,  2b)  on  the  other  side  of  the 
pivots  (3)  from  the  guide  rollers  (8a,  8b).  The  sliders  (17a, 
17b)  have  continuous  engagement  with  the  pressure  rollers 
(19a,  19b)  via  smooth  wedging  surfaces,  thereby  enabling 
accurate  adjustment  of  the  roller  gap  under  the  action  of  the 

ram  (10).  In  addition,  fine  adjustment  of the  roller  gap  can  be 
obtained  by  forming  the  support  element  (16)  from  two 
separable  shaft  portions  (16a,  16b)  having  oppositely 
directed  external  threads,  and  by  providing  an  internally 
threaded  pipe  (21)  which  is  mounted  on  the  shaft  portions. 
The  pipe  (21)  can  be  manually  rotated  by  a  ratchet  mechan- 
ism  (23,  24),  or  a  spanner  (S)  engaging  a  nut-like  portion 
(211),  in  order  to  effect  fine  adjustment  of the  roller  gap.  This 
fine  adjustment  can  be  carried  out  when  rolling  material  (M) 
is  passing  through  the  rolling  mill,  or  in  the  absence  of  the 
rolling  material. 



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   g u i d i n g  

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

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

e a c h   h o l d e r   a t   one  end  t h e r e o f   and  d e f i n i n g   t h e r e b e t w e e n  

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

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

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

as  t o   b i a s   t hem  to   t u r n   a b o u t   t h e   p i v o t s   in  a  d i r e c t i o n  

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

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

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

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

t h e   r o l l i n g   m a t e r a l .  

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

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

As  i s   w e l l   k n o w n ,   in   o r d e r   to   o b t a i n   h i g h   d i m e n s i o n a l  

a c c u r a c y   of  r o l l i n g   m a t e r i a l ,   s u c h   as  w i r e s   or  r o d s ,   b y  

m e a n s   of  r o l l i n g   o p e r a t i o n s   in  a  r o l l i n g   m i l l ,   a c c u r a t e  

( i n d u c t i v e )   g u i d a n c e   of  t h e   m a t e r i a l   p l a y s   an  i m p o r t a n t  

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

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

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

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

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

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

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

b e i n g   a p p l i e d   to   t h e   g u i d e   r o l l e r s .   In  v i e w   of  t h i s  

p o t e n t i a l   u n f a v o u r a b l e   s i t u a t i o n ,   i t   has   b e e n   p r o p o s e d  

t h a t   t h e   g u i d e   r o l l e r s   s h o u l d   be  h e l d   w i d e   a p a r t   e a c h  

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

moment   when  i t   e n t e r s   t h e   r o l l e r   g a p ,   t h e   r o l l e r s   a r e  

c a u s e d   to   r e d u c e   t h e   gap  in  o r d e r   to   a c h i e v e   p o s i t i v e  

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

R e f e r e n c e   w i l l   now  be  made  to   F i g u r e   6  of  t h e  



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

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

A  box  B  c a r r i e s   a  p a i r   of  r o l l e r   h o l d e r s   33  w h i c h   e a c h  

c a r r y   a  r e s p e c t i v e   g u i d e   r o l l e r   31  a t   one  e n d ,   t h e   h o l d e r  

33  b e i n g   p i v o t a l l y   m o u n t e d   in   t h e   box  B  v i a   a  s h a f t   A .  

The  o p p o s i t e   e n d s   of  t h e   r o l l e r   h o l d e r s   33  a r e  

i n t e r c o n n e c t e d   by  a  s p i r a l   t e n s i o n   s p r i n g   S,  and  t h i s  

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

t h e   h o l d e r s   33  t o w a r d s   e a c h   o t h e r ,   t h e r e b y   i n c r e a s i n g   t h e  

r o l l e r   gap   d e f i n e d   b e t w e e n   t h e   g u i d e   r o l l e r s   3 1 .  

H o w e v e r ,   in   o r d e r   to   c l o s e   t h e   r o l l e r   gap  b e t w e e n   t h e  

g u i d e   r o l l e r s   31 ,   a  h y d r a u l i c   c y l i n d e r   32  i s   p r o v i d e d  

w h i c h   i s   a r r a n g e d   to   a c t   b e t w e e n   t h e   r o l l e r   h o l d e r s   3 3 ,  

on  t h e   s i d e   of  t h e   s h a f t   A  r e m o t e   f r o m   t h e   g u i d e   r o l l e r s  

31,   and   o p e r a t i o n   of  t h e   c y l i n d e r   32  c a u s e s   t h e   g u i d e  

r o l l e r s   31  t o   be  moved  i n t o   e n g a g e m e n t   w i t h   t h e   r o l l i n g  

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

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

p a s s e d   t h r o u g h   t h e   g u i d i n g   u n i t ,   a d j u s t i n g   b o l t s   34  a r e  

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

32  and  t h e   r o l l e r   h o l d e r s   33 ,   t o   p e r m i t   any  n e c e s s a r y  

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

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

R e f e r e n c e   w i l l   a l s o   be  made   t o   F i g u r e   7  of  t h e  

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

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

In  t h i s   a r r a n g e m e n t ,   a  h y d r a u l i c   c y l i n d e r   42  a c t s   b e t w e e n  

a  p a i r   of  r o l l e r   h o l d e r s   43 ,   and   a  ram  42a  of  t h e  

c y l i n d e r   i s   c o u p l e d   w i t h   a  s l i d i n g   cam  45  h a v i n g   a  

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

s i d e   t h e r e o f ,   w i t h   a  r e s p e c t i v e   f o l l o w e r   s p i n d l e   4 6 .  

A d j u s t i n g   s c r e w s   44  a r e   f i t t e d   on  e a c h   of  t h e   r o l l e r  

h o l d e r s   43 ,   t o   p e r m i t   a x i a l   a d j u s t m e n t   of  t h e   s p i n d l e s  

46.   In  t h e   a r r a n g e m e n t   of  F i g u r e   7,  upon   r e c i p r o c a t i n g  

m o v e m e n t   of  t h e   s l i d i n g   cam  45  u n d e r   t h e   a c t i o n   o f  

c y l i n d e r   42,   e a c h   r o l l e r   h o l d e r   43  i s   c a u s e d   t o   c a r r y   o u t  



a  s w i n g i n g   m o v e m e n t   a b o u t   i t s   s h a f t   A,  t h e r e b y   c a u s i n g  

s t e p w i s e   a d j u s t m e n t   of  t h e   g u i d e   r o l l e r s   41  p r o v i d e d   a t  

t h e   o p p o s i t e   e n d s   of  t h e   h o l d e r s   43 .   F i n e   o r  

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

41  can   be  c a r r i e d   o u t   by  o p e r a t i o n   of  t h e   a d j u s t i n g  

s c r e w s   44,  to   c a u s e   c o r r e s p o n d i n g   d i s p l a c e m e n t   of  t h e  

p o s i t i o n s   of  t h e   s p i n d l e s   46  w h i c h   c o n t a c t   t h e   s l i d i n g  

cam  45.   As  in  t h e   a r r a n g e m e n t   of  F i g u r e   6,  t h e  

a r r a n g e m e n t   of  F i g u r e   7  p r o v i d e s   a  box  B,  s h a f t s   A 

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

s p r i n g   S  w h i c h   t e n d s   to   u r g e   t h e   g u i d e   r o l l e r s   41  a p a r t  

f r o m   e a c h   o t h e r .  

The  g u i d i n g   u n i t   a r r a n g e m e n t s   shown  in  F i g u r e s   6 

and  7  have   a  n u m b e r   of  p r o b l e m s   in  t h e i r   o p e r a t i o n .  

T h u s ,   in  t h e   a r r a n g e m e n t   of  F i g u r e   6,  t h e  

h y d r a u l i c   c y l i n d e r   32  o p e r a t e s   to   a d j u s t   d i r e c t l y   t h e  

s p a c i n g   b e t w e e n   t h e   g u i d e   r o l l e r s   31 ,   b u t   t h i s   s p a c i n g  

c a n n o t   be  a d j u s t e d   in   t h e   a b s e n c e   of  any  l o a d   i . e .   w h e n  

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

u n i t .   The  c o n s t r u c t i o n   i s   s u c h   t h a t   t h e   g u i d e   r o l l e r s   3 1  

make  c o n t a c t   w i t h   t h e   r o l l i n g   m a t e r i a l   t o   c r e a t e  

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

p r e s s u r e   in  t h e   c y l i n d e r   32  i s   c a p a b l e   of  a d j u s t i n g   t h e  

l o a d   to   some  e x t e n t ,   a d j u s t m e n t   t o   a  d e l i c a t e   p r e s s i n g  

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

F u r t h e r m o r e ,   t h e   p r o v i s i o n   of  t h e   b o l t s   34  on  t h e   h o l d e r s  

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

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

o u t   t h e   n e c e s s a r y   i n c r e m e n t s   of  a d j u s t m e n t .   I n  

p a r t i c u l a r ,   i t   i s   n o t   e a s y   to   e n s u r e   by  v i s u a l  

o b s e r v a t i o n s   t h a t   t h e   same  a m o u n t   of  i n c r e a s e   or   d e c r e a s e  

has   b e e n   c a r r i e d   o u t   on  b o t h   of  t h e   b o l t s .   A  f a i l u r e   t o  

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

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

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

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



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

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

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

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

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

r o l l i n g   m i l l .  

F u r t h e r m o r e ,   in   t h e   g u i d i n g   u n i t   of  F i g u r e   7 ,  

t h e r e   a r e   o t h e r   p r o b l e m s .   A l t h o u g h   t h e   gap  b e t w e e n   t h e  

g u i d e   r o l l e r s   41  c a n   be  f i x e d   t o   a  c e r t a i n   v a l u e ,   t h e   u s e  

of  t h e   s t e p - s h a p e d   cam  45  makes   s t e p l e s s   a d j u s t m e n t s   o f  

t h e   r o l l e r   gap   i m p o s s i b l e .   F u r t h e r m o r e ,   f i n e   o r  

m i c r o - a d j u s t e m e n t   h a s   to   be  c a r r i e d   o u t   by  t h e   a d j u s t i n g  

s c r e w s   44 ,   w i t h   s i m i l a r   d i f f i c u l t i e s   to   t h o s e   d e s c r i b e d  

a b o v e   f o r   t h e   a d j u s t i n g   b o l t s   34  in   t h e   a r r a n g e m e n t   o f  

F i g u r e   6.   In  p a r t i c u l a r ,   f i n e   a d j u s t m e n t s   r e m a i n   a  

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

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

A c c o r d i n g   t o   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  

r o l l i n g   m i l l   g u i d i n g   u n i t   c o m p r i s i n g   a  s u p p o r t   s t a n d ,   a  

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

m o u n t e d   one   on  e a c h   h o l d e r   a t   one  end   t h e r e o f   a n d  

d e f i n i n g   t h e r e b e t w e e n   a  r o l l e r   gap  t h r o u g h   w h i c h   r o l l i n g  

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

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

e n g a g i n g   w i t h   t h e   h o l d e r s   so  as  t o   b i a s   t h e m   t o   t u r n  

a b o u t   t h e   p i v o t s   in   a  d i r e c t i o n   s u c h   as   to   i n c r e a s e   t h e  

r o l l e r   gap   b e t w e e n   t h e   g u i d e   r o l l e r s ,   and  a  d r i v i n g  

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

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

s u c h   as  t o   r e d u c e   t h e   r o l l e r   gap  and  t h e r e b y   f o r c e   t h e  

g u i d e   r o l l e r s   i n t o   e n g a g e m e n t   w i t h   t h e   r o l l i n g   m a t e r i a l :  

c h a r a c t e r i s e d   in   t h a t   t h e   e n g a g e m e n t   b e t w e e n   t h e  

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

p r e s s u r e   r o l l e r s   m o u n t e d   on  t h e   o p p o s i t e   end   of  t h e  

h o l d e r s   and   a  p a i r   of  s l i d e r s   m o v a b l e   by  t h e   d r i v i n g  

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



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

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

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

In  a  g u i d i n g   u n i t   a c c o r d i n g   t o   t h e   i n v e n t i o n ,   i t  

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

gap  in  an  a c c u r a t e   and  s p e e d y   m a n n e r .  

F u r t h e r m o r e ,   in  a  p r e f e r r e d   e m b o d i m e n t   of  r o l l i n g  

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

a r e   c a r r i e d   one  a t   e a c h   end  of  a  t r a n s v e r s e l y   e x t e n d i n g  

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

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

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

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

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

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

t h r e a d e d   p i p e   i s   m o u n t e d   on  t h e   s h a f t   p o r t i o n s .   Means  i s  

p r o v i d e d   f o r   r o t a t i n g   t h e   p i p e   in   o r d e r   t o   e x t e n d   o r  

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

a d j u s t m e n t   of  t h e   r o l l e r   gap  v i a   t h e   e n g a g e m e n t   b e t w e e n  

t h e   s l i d e r s   and  t h e   p r e s s u r e   r o l l e r s .   T h e r e f o r e ,   in   t h i s  

p r e f e r r e d   e m b o d i m e n t ,   s t e p l e s s   f i n e   or  m i c r o - a d j u s t m e n t  

can   r e a d i l y   be  c a r r i e d   o u t   of  t h e   r o l l e r   gap  in  a  s i m p l e  

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

can   be  c a r r i e d   o u t   e v e n   when  t h e   r o l l i n g   m i l l   i s   i n  

o p e r a t i o n .  

The  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  m o r e  

d e t a i l ,   by  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   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  f r o n t   v i e w   of  a  p r e f e r r e d   e m b o d i m e n t  

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

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

in  F i g u r e   1 ;  

F i g u r e   3  i s   a  p a r t i a l l y   e n l a r g e d   s e c t i o n a l   v i e w   o f  

p a r t s   of  an  a d j u s t m e n t   m e c h a n i s m   of  a  g u i d i n g   u n i t ;  

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

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



F i g u r e   5  i s   a  s e c t i o n a l   v i e w   t a k i n g   on  t h e   l i n e  

5 - 5   in   F i g u r e   4;  a n d  

F i g u r e s   6  and  7,   as  i n d i c a t e d   a b o v e ,   show  p l a n  

v i e w s   of   two  p r a c t i c a l   e x a m p l e s   of   c o n v e n t i o n a l  

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

As  w i l l   b e c o m e   e v i d e n t   f r o m   t h e   s u b s e q u e n t  

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

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

c o m p r i s e s   a  s u p p o r t   s t a n d   ( 1 ) ,   a  p a i r   of  r o l l e r   h o l d e r s  

( 2 a ,   2 b ) ,   a  p a i r   of  g u i d e   r o l l e r s   ( 8 a ,   8b)  r o t a t a b l y  

m o u n t e d   one   on  e a c h   h o l d e r   a t   one   end  t h e r e o f   a n d  

d e f i n i n g   t h e r e b e t w e e n   a  r o l l e r   gap  t h r o u g h   w h i c h   r o l l i n g  

m a t e r i a l   (M)  i s   p a s s e d ,   a  r e s p e c t i v e   p i v o t   (3)   m o u n t i n g  

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

a r r a n g e m e n t   ( 2 0 )   e n g a g i n g   w i t h   t h e   h o l d e r s   ( 2 a ,   2b)  so  a s  

t o   b i a s   t h e m   t o   t u r n   a b o u t   t h e   p i v o t s   (3)   in   a  d i r e c t i o n  

s u c h   as   t o   i n c r e a s e   t h e   r o l l e r   gap  b e t w e e n   t h e   g u i d e  

r o l l e r s   ( 8 a ,   8 b ) ,   and  a  d r i v i n g   d e v i c e   (10 )   e n g a g i n g   w i t h  

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

t u r n   a b o u t   t h e   p i v o t s   (3)  in   a  d i r e c t i o n   s u c h   as   t o  

r e d u c e   t h e   r o l l e r   gap  and   t h e r e b y   f o r c e   t h e   g u i d e   r o l l e r s  

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

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

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

( 1 0 )   a n d   t h e   h o l d e r s   ( 2 a ,   2b)  i s   p r o v i d e d   by  a  p a i r   o f  

p r e s s u r e   r o l l e r s   ( 1 9 a ,   19b)   m o u n t e d   in  t h e   o p p o s i t e   e n d  

of  t h e   h o l d e r s   and   a  p a i r   of  s l i d e r s   ( 1 7 a ,   17b )   w h i c h   a r e  

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

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

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

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

w e d g i n g   s u r f a c e .  

The  p r e f e r r e d   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d   i n  

d e t a i l .  

As  r e p r e s e n t e d   in   F i g s .   1  a n d   2,  a  p a i r   of  r o l l e r  

h o l d e r s   2 a ,   2b  a r e   s u p p o r t e d   on  a  g u i d e   box  1  v i a  



e c c e n t r i c   p i e c e s   3a ,   3b  of  an  e c c e n t r i c   s h a f t   3  w h i c h  

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

t h e   u p p e r   end  of  t h e   c c e n t r i c   p i e c e s   3a ,   3b  a r e   m o u n t e d  

worm  w h e e l s   4a ,   4b  and  w i t h   t h i s   worm  w h e e l   a  worm  g e a r   6 

s u p p o r t e d   f r e e   to   r o t a t e   on  a  p e d e s t a l   5  i s   e n g a g e d .   On 

t h e   r o l l e r   h o l d e r s   2a ,   2b ,   in   t h e   p o s i t i o n   w h e r e   r o l l i n g  
m a t e r i a l   M  s h o u l d   be  i n t r o d u c e d ,   a  p a i r   of  s u b - r o l l e r s  

7a ,   7b  a r e   m o u n t e d   f r e e   to   r o t a t e   on  t h e   e c c e n t r i c   s h a f t s  

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

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

6 .  

In  t h e   end  of  t h e   r o l l e r   h o l d e r s   2a ,   2b ,   a  p a i r   o f  

g u i d e   r o l l e r s   8a ,   8b  a r e   s u p p o r t e d   by  j o u r n a l s   9a ,   9 b .  

The  r o l l e r   gap  b e t w e e n   t h e   g u i d e   r o l l e r s   8a ,   8b  i s  

a v a i l a b l e   f o r   a d j u s t m e n t   by  an  a d j u s t i n g   means   i n  

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

m a t e r i a l   M.  As  t h e   a d j u s t i n g   m e a n s ,   a  h y d r a u l i c   c y l i n d e r  

i s   a d o p t e d   as  a  d r i v i n g   d e v i c e   10  f o r   a  p o w e r   p l a n t   a n d  

t h i s   c y l i n d e r   i s   f a s t e n e d   to   t h e   g u i d e   box  1  t h r o u g h   a  

f r a m e .   A  ram  10a  of  t h e   h y d r a u l i c   c y l i n d e r   10  can   make  a  

r e c i p r o c a t i n g   m o t i o n   to   and  f r o   by  m e a n s   of  o p e r a t i o n   o f  

h y d r a u l i c   v a l v e   ( n o t   s h o w n ) .   F u r t h e r ,   a t   t h e   end  of  t h e  

ram  10a  i s   m o u n t e d   a  U - s h a p e d   b r a c k e t   11 .   As  shown  i n  

F i g .   3,  on  t h e   b o t t o m   s u r f a c e   of  t h e   b r a c k e t   11,   a  

s l i d i n g   b e a r i n g   12  p r o v i d e d   w i t h   an  i n t e r n a l l y   e x p a n d i n g  

g r o o v e   12a  i s   f i x e d   w i t h   b o l t s   13 .   I n s i d e   t h e   g r o o v e  

1 2 a ,   a  r a i l   15  i s   f i t t e d   w h i c h   i s   f i x e d   o n t o   t h e   g u i d e  

box  1  w i t h   a  b o l t   14.   The  b r a c k e t   11  i s ,   i n  

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

of  t h e   ram  10,   a v a i l a b l e   f o r   t r a n s l a t i o n   a l o n g   t h e   r a i l  

15 .   A  t r a n s v e r s e l y   e x t e n d i n g   s u p p o r t   e l e m e n t ,   in  t h e  

f o r m   of  a  s u p p o r t i n g   s h a f t   16,   p a s s e s   t h r o u g h   b o t h   w a l l s  

of  t h e   b r a c k e t   11  and  on  b o t h   e n d s   of  t h e   s u p p o r t i n g  

s h a f t   t a p e r   s l i d e r s   or  w e d g e s   1 7 a ,   17b  a r e   f i x e d .   T h e  

o u t s i d e   s u r f a c e s   of  t h e   t a p e r   s l i d e r s   1 7 a ,   17b  a r e  

i n c l i n e d   to   t h e   i n s i d e   f a c i n g   on  t h e   f e e d i n g   s i d e   o f  



t h e   r o l l i n g   m a t e r i a l   M  ( R e f e r   t o   t h e   r i g h t h a n d   s i d e   o f  

F i g .   2 ) ,   t h e   w i d t h   of   t h e   s l i d e r   b e i n g   made  n a r r o w i n g  

down  in  t h e   f e e d   d i r e c t i o n .   T h u s ,   t h e   e n g a g i n g   s u r f a c e s  

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

E a c h   one  of   t h e   t a p e r   s l i d e r s   1 7 a ,   17b  i s   k e p t   in   c o n t a c t  

w i t h   a  r e s p e c t i v e   one   of   a  p a i r   of  p r e s s u r e   r o l l e r s   1 9 a ,  

1 9 b ,   s u p p o r t e d   by  s h a f t s   1 8 a ,   18b  in  t h e   r e a r   end  of  t h e  

r o l l e r   h o l d e r s   2 a ,   2b .   The  r e a r   e n d s   of  t h e   r o l l e r  

h o l d e r s   2 a ,   2b  a r e   i n t e r c o n n e c t e d   by  a  s p i r a l   s p r i n g   2 0  

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

a  way  t h a t   t h e   r e a r   e n d s   t e n d   t o   a p p r o a c h   one  a n o t h e r ,  

a n d   by  t h i s   s p r i n g   f o r c e ,   t h e   t a p e r   s l i d e r s   1 7 a ,   17b  a r e  

k e p t   in   c o n s t a n t   c o n t a c t   w i t h   t h e   p r e s s u r e   r o l l e r s   1 9 a ,  

1 9 b .  

F u r t h e r ,   t h e   d i s t a n c e   b e t w e e n   t h e s e   g u i d e   r o l l e r s  

8 a ,   8b  i s   a v a i a b l e   f o r   f i n e   or   m i c r o - a d j u s t m e n t   by  t h e  

f o l l o w i n g   m e a n s .   N a m e l y ,   t h i s   a d j u s t i n g   m e a n s   i s  

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

s h a f t   16  and   an  i n t e r n a l l y   t h r e a d e d   p i p e   21  m o u n t e d  

t h e r e o n .   The  s u p p o r t i n g   s h a f t   16  i s ,   as  shown  in   F i g .   3 ,  

c o m p r i s e d   of   a  r i g h t - h a n d e d   s c r e w   16a  and  a  l e f t - h a n d e d  

s c r e w   16b  and   t h e   i n s i d e   e n d s   of  e a c h   s h a f t   a r e   f a c i n g  

e a c h   o t h e r   w i t h   a  d i s t a n c e   b e t w e e n   t h e m   and  on  t h e   o t h e r  

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

w a l l   of  t h e   b r a c k e t   11  w i t h   k e y - b o l t s   2 2 a ,   2 2 b .   T h e  

t h r e a d e d   s h a f t s   1 6 a ,   16b  a r e   l o c k e d   f r o m   t u r n i n g   b y  

k e y - b o l t s   2 2 a ,   2 2 b .   The  b o t t o m   e n d s   of  t h e   k e y - b o l t s  

2 2 a ,   22b  a r e   a v a i l a b l e   to   s l i d e   in   g r o o v e s   1 6 1 a ,   1 6 1 b  

w h i c h   a r e   s h a p e d   in   t h e   o u t e r   p e r i p h e r y   of  t h e   r e s p e c t i v e  

t h r e a d e d   s h a f t s   1 6 a ,   1 6 b .   The  s p a c e   b e t w e e n   t h e   i n s i d e  

e n d s   of  t h e   t h r e a d e d   s h a f t s   1 6 a ,   16b  i s   c o n n e c t e d   w i t h  

t h e   t h r e a d   f a s t e n i n g   w i t h   t h e   p i p e   21 .   B o t h   end   s u r f a c e s  

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

t h e   s i d e   w a l l   of  t h e   b r a c k e t   11  and  on  t h e   o u t s i d e  

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

w i t h   a  r a t c h e t   23 .   A  r o u n d - s e c t i o n   h a n d l e   24  i s   f o r m e d  



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

r a t c h e t .  

In  t h e   f o l l o w i n g ,   d e s c r i p t i o n   w i l l   be  made  of  t h e  

a j d u s t i n g   m e t h o d   of  a  gap  b e t w e e n   t h e   g u i d e   r o l l e r s   8 a ,  

8b .   F i r s t l y ,   d e s c r i p t i o n   w i l l   be  g i v e n   on  how  to   n a r r o w  

down  t h e   gap  b e t w e n e   t h e   g u i d e   r o l l e r s   8a ,   8b  f u r t h e r  

f r o m   t h e   s i t u a t i o n   shown  in  F i g .   2.  At  t h e   b e g i n n i n g ,  

when  t h e   ram  10a  of  h y d r a u l i c   c y l i n d e r   10  i s   p e r m i t t e d   t o  

a d v a n c e ,   t h e   b r a c k e t   11  a d v a n c e s   a l s o   a n d ,   a t   t h e   s a m e  

t i m e ,   t h e   t a p e r   s l i d e r s   1 7 a ,   17b  l o c a t e d   on  b o t h   s i d e s   o f  

t h e   b r a c k e t   a d v a n c e   as  a  s i n g l e   u n i t   and  t h e s e   s l i d e r s ,  

w h i l e   a l l o w i n g   t h e   p r e s s u r e - r o l l e r s   1 9 a ,   19b  t o   r o t a t e ,  

i m p a r t   s w i n g i n g   m o t i o n s   to   t h e   r o l l e r - h o l d e r s   2a ,   2b  w i t h  

t h e   s h a f t s   3  as  f u l c r u m s .   T h i s   a r r a n g e m e n t   f o r c e s   t h e  

f r o n t   end  p a r t s   of  t h e   r o l l e r   h o l d e r s   t o   a p p r o a c h   e a c h  

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

w h e r e a s   t h e   r e a r   end  p a r t s   a r e   f o r c e d   to   be  s e p a r a t e d   o n e  

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

s p r i n g   20.   T h e r e f o r e ,   t h e   g u i d e   r o l l e r s   8a ,   8b  c o m e  

c l o s e r   to   n a r r o w   down  t h e   gap  b e t w e e n   t h e m .   As,   on  t h i s  

o c c a s i o n ,   m o t i o n s   of  t h e   b r a c k e t   11  and  t h e   t a p e r   s l i d e r s  

1 7 a ,   17b  a r e   l i m i t e d   by  t h o s e   of  r a i l   15  and  s l i d i n g  

b e a r i n g   12,   t h e   same  a m o u n t   of  r e g u l a t i o n   i s   g i v e n   t o  

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

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

r o l l i n g   m a t e r i a l   M. 

In  c a s e   a  m i c r o - a d j u s t m e n t   of  t h e   gap  b e t w e e n   t h e  

r o l l e r s   i s   r e q u i r e d ,   t h e   f o l l o w i n g   p r o c e d u r e s   may  b e  

f o l l o w e d .   For   e x a m p l e ,   in  o r d e r   to   r e d u c e   t h e   g a p  

s l i g h t l y ,   t h e   r a t c h e t   23  is   t u r n e d   v i a   t h e  

r o u n d - s e c t i o n e d   h a n d l e   24,  so  t h a t   t h e   t h r e a d e d   p i p e   2 1  

i s   t u r n e d   to   make  o u t w a r d   d i s p l a c e m e n t s   of  t h e   t h r e a d e d  

s h a f t s   1 6 a ,   16b  r e s p e c t i v e l y ,   w h e r e b y   t h e   t a p e r   s l i d e r s  

1 7 a ,   17b  f o r c e   t h e   p r e s s u r e   r o l l e r s   1 9 a ,   19b  t o   t h e  

o u t s i d e   g i v i n g   t h u s   a  s l i g h t   s w i n g i n g   m o t i o n   to   t h e  

r o l l e r   h o l d e r s   2a ,   2b  w i t h   t h e   s h a f t s   3,  3  as  t h e  

f u l c r u m s .  



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

down  a d j u s t m e n t   of  t h e   gap   b e t w e e n   t h e   r o l l e r s .  

As  a  m e a n s   of  r o t a t i n g   t h e   t h r e a d e d   p i p e   21,  t h e  

r a t c h e t   23  i s   e m p l o y e d   in  t h e   a b o v e   e x a m p l e .   H o w e v e r ,   a  

t h i c k w a l l e d   p o l y g o n a l   p o r t i o n   211  in  t h e   m i d d l e   of  t h e  

t h r e a d e d   p i p e ,   as  shown  in   F i g .   4  and   F i g .   5,  may  a l s o   b e  

u s e d .   The  w i d t h   a c r o s s   f l a t s   of  t h i s   p o l y g o n a l   t h i c k e n e d  

p o r t i o n   f i t s   t h e   w i d t h   of  t h e   jaw  of  a  s p a n n e r   S  f o r  

t u r n i n g   t h e   t h r e a d e d   p i p e .   In  t h i s   p a r t i c u l a r   e x a m p l e ,  

when   c o m p a r e d   w i t h   t h e   a f o r e m e n t i o n e d   e x a m p l e ,   t h e  

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

t h e   r a t c h e t   m e c h a n i s m .  



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

s t a n d   ( 1 ) ,   a  p a i r   of  r o l l e r   h o l d e r s   ( 2 a ,   2 b ) ,   a  p a i r   o f  

g u i d e   r o l l e r s   ( 8 a ,   8b)  r o t a t a b l y   m o u n t e d   one  on  e a c h  

h o l d e r   ( 2 a ,   2b)  a t   one   end  t h e r e o f   and  d e f i n i n g  

t h e r e b e t w e e n   a  r o l l e r   gap  t h r o u g h   w h i c h   r o l l i n g   m a t e r i a l  

(M)  i s   p a s s e d ,   a  r e s p e c t i v e   p i v o t   (3)  m o u n t i n g   e a c h  

h o l d e r   ( 2 a ,   2b)  on  t h e   s u p p o r t   s t a n d ,   a  s p r i n g  

a r r a n g e m e n t   (20 )   e n g a g i n g   w i t h   t h e   h o l d e r s   ( 2 a ,   2b)  so  a s  

to   b i a s   t h e m   t o   t u r n   a b o u t   t h e   p i v o t s   (3)  in  a  d i r e c t i o n  

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

r o l l e r s   ( 8 a ,   8 b ) ,   and  a  d r i v i n g   d e v i c e   (10)   e n g a g i n g   w i t h  

t h e   h o l d e r s   ( 2 a ,   2b)  and   o p e r a b l e   to   c a u s e   t h e   h o l d e r s   t o  

t u r n   a b o u t   t h e i r   p i v o t s   (3)  in  a  d i r e c t i o n   s u c h   as  t o  

r e d u c e   t h e   r o l l e r   gap  and   t h e r e b y   f o r c e   t h e   g u i d e   r o l l e r s  

( 8 a ,   8b)  i n t o   e n g a g e m e n t   w i t h   t h e   r o l l i n g   m a t e r i a l   ( M ) :  

c h a r a c t e r i s e d   in   t h a t   t h e   e n g a g e m e n t   b e t w e e n   t h e  

d r i v i n g   d e v i c e   ( 1 0 )   and   t h e   h o l d e r s   ( 2 a ,   2b)  i s   p r o v i d e d  

by  a  p a i r   of  p r e s s u r e   r o l l e r s   ( 1 9 a ,   19b)   m o u n t e d   on  t h e  

o p p o s i t e   end   of   t h e   h o l d e r s   and  a  p a i r   of  s l i d e r s   ( 1 7 a ,  

17b)   m o v a b l e   by  t h e   d r i v i n g   d e v i c e   (10)   in  a  d i r e c t i o n  

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

(M)  t h r o u g h   t h e   r o l l i n g   m i l l   and  e n g a g i n g   c o n t i n u o u s l y  

one  e a c h   w i t h   a  r e s p e c t i v e   p r e s s u r e   r o l l e r   v i a   a  s m o o t h  

w e d g i n g   s u r f a c e .  

2.  A  g u i d i n g   u n i t   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   t h e   s l i d e r s   ( 1 7 a ,   17b)   a r e   c a r r i e d   one  a t   e a c h  

end  of  a  t r a n s v e r s e l y   e x t e n d i n g   s u p p o r t   e l e m e n t   ( 1 6 )  

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

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

r o l l i n g   m a t e r i a l   u n d e r   t h e   a c t i o n   of  a  ram  ( 1 0 ) .  

3.  A  g u i d i n g   u n i t   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   t h e   s u p p o r t   e l e m e n t   (16)   c o m p r i s e s   a  p a i r   o f  

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

( 1 6 a ,   16b)   w i t h   o p p o s i t e l y   d i r e c t e d   t h r e a d s ,   and  in  t h a t  

an  i n t e r n a l l y   t h r e a d e d   p i p e   (21)   i s   m o u n t e d   on  s a i d   s h a f t  



p o r t i o n s   ( 1 6 a ,   1 6 b ) ,   and   m e a n s   i s   p r o v i d e d   f o r   r o t a t i n g  

s a i d   p i p e   (21 )   in   o r d e r   t o   e x t e n d   or   r e t r a c t   t h e   s h a f t  

p o r t i o n s   and   t h e r e b y   p e r m i t   f i n e   a d j u s t m e n t   of  t h e   r o l l e r  

gap   v i a   t h e   e n g a g e m e n t   b e t w e e n   t h e   s l i d e r s   ( 1 7 a ,   17b)  a n d  

t h e   p r e s s u r e   r o l l e r s   ( 1 9 a ,   1 9 b ) .  

4.  A  g u i d i n g   u n i t   a c c o r d i n g   t o   c l a i m   3,  c h a r a c t e r i s e d  

in   t h a t   s a i d   m e a n s   f o r   r o t a t i n g   t h e   p i p e   ( 2 1 )   c o m p r i s e s   a  

r a t c h e t   m e c h a n i s m   ( 2 3 ,   2 4 ) .  

5.  A  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   3,  c h a r a c t e r i s e d  

in   t h a t   s a i d   m e a n s   f o r   r o t a t i n g   t h e   p i p e   (21 )   c o m p r i s e s   a  

n u t - l i k e   p o r t i o n   ( 2 1 1 )   on  t h e   p i p e   w h i c h   i s   e n g a g e a b l e   b y  

a  s p a n n e r   ( S ) .  

6 .   A  g u i d i n g   u n i t   a c c o r d i n g   to   any   one  of  c l a i m s   1  t o  

5,  c h a r a c t e r i s e d   in   t h a t   a d d i t i o n a l   r o l l e r s   ( 7 a ,   7b)  a r e  

r o t a t a b l y   m o u n t e d   on  s a i d   p i v o t s   ( 3 ) .  

7.  A  g u i d i n g   u n i t   a c c o r d i n g   t o   c l a i m   6,  c h a r a c t e r i s e d  

in   t h a t   s a i d   p i v o t s   (3)   a r e   f o r m e d   by  e c c e n t r i c   s h a f t s  

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

( 4 a ,   4b;   6)  o p e r a b l e   t o   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   a d d i t i o n a l   r o l l e r s   ( 7 a ,   7 b ) .  
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