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©  Roll  for  strip  rolling  mill  stands. 

@  A  roll  (1)  for  a  strip-metal  rolling  mill  stand,  in  particular  a 
backing  roll  for  a  four-high  stand,  comprises  a  cylindrical  shell 
(8a)covering  a  central  zone  (9)  of  the  core  (8)  of  thr  roll,  and  at 
least  one  pair  of  expansion  rings  (12)  which  have  outer  cylin- 
drical  walls.  The  expansion  rings  (12)  are  mounted  coaxially 
on  the  core  (8)  at  opposite  ends  of  the  shell  (8s)  and  lie 
substantially  in  contact  with  the  shell  (8a)  in  an  axial  sense. 
Each  ring  (12)  can  be  expanded  to  the  diameter  of  the  shell 
(8a)  by  supplying  pressurised  fluid  into  an  annular  chamber 
(13)  formed  between  each  ring  (12)  and  the  core  (8).  By  selec- 
tive  expansion  of  the  rings  (12)  the  operative  width  of  the  roll 
(1)  can  be  adapted  to  the  width  of  strip  being  rolled. 
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A roll  (1)  for  a strip-metal  rolling  mill  stand,  in  particular 
backing  roll  for  a  four-high  stand,  comprises  a  cylindrical  shell 
(8a)covering  a  central  zone  (9)  of the  core  (8)  ofthr  roll,  and  at 
least  one  pair  of  expansion  rings  (12)  which  have  outer  cylin- 
drical  walls.  The  expansion  rings  (12)  are  mounted  coaxially 
on  the  core  (8)  at  opposite  ends  of  the  shell  (8a)  and  lie 
substantially  in  contact  with  the  shell  (8a)  in  an  axial  sense. 
Each  ring  (12)  can  be  expanded  to  the  diameter  of  the  shell 
(8a)  by  supplying  pressurised  fluid  into  an  annular  chamber 
(13)  formed  between  each  ring  (12)  and the  core  (8).  By  selec- 
tive  expansion  of the  rings  (12)  the  operative  width  of the  roll 
(1)  can  be  adapted  to  the  width  of  strip  being  rolled. 



The  p r e s e n t   i nven t ion   r e l a t e s   to  a  r o l l   for  s t r i p   r o l l i n g   m i l l  

s t ands ,   in  p a r t i c u l a r   but  not  e x c l u s i v e l y   f o r  a   back ing   ro l l   in  a 

f o u r - h i g h   or  s ix -h igh   stand  and  p o s s i b l y   also  as  an  i n t e r m e d i a t e  

r o l l   in  s ix -h igh   s t a n d s .  

In  s t r i p   r o l l i n g   mi l l s   i t   is  f r e q u e n t l y   n e c e s s a r y   to  r o l l   s h e e t -  

metal  s t r i p s   of  d i f f e r e n t   widths .   The  r o l l i n g   m i l l s   p r e s e n t l y   u s e d  

for   producing  s t r i p s   are  of  t h e  s o - c a l l e d   f o u r - h i g h   stand  type  ( o r  

f o u r - h i g h   r o l l i n g   mi l l s )   in  wh ich  t he   r o l l i n g   mil l   s tands   i n c l u d e  

four  r o l l s ,   two  working  r o l l s   in  c o n t a c t   with  the  s t r i p   to  be 

r o l l e d   and  two  backing  r o l l s   which  bear   on  the  working  c y l i n d e r s  

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

Gene ra l ly   a  r o l l i n g   mill  of  the  said  type  is  des igned   to  p roduce  

good  r e s u l t s   when  working  s t r i p s   of  a  p r e d e t e r m i n e d   width;  when 

used  to  r o l l   s t r i p s   of  d i f f e r e n t   widths  the  r e s u l t a n t   product   i s  

of  no tab ly   i n f e r i o r   q u a l i t y .  

Indeed,   as  is  well  known,  r e a c t i o n   fo rces   are  app l i ed   to  the  n e c k s  

of  the  backing  ro l l s   to  w i th s t and   and  coun te r   the  p r e s s u r e   which 

the  s t r i p   of  sheet  metal  exe r t s   on  the  r o l l s   dur ing   r o l l i n g .   The 

back ing   r o l l s   are  thus  forced  to  bend,  t h e i r   f i b r e s   being  compressed  

by  the  s t r i p ,   with  r e s u l t i n g   cu rv ing .   The  working  r o l l s   follow  t h e  

d e f o r m a t i o n   of  the  backing  r o l l s   and,  as  a  r e s u l t ,   the  r o l l e d   s t r i p  

has  a  t r a n s v e r s e   s ec t ion   which,  i n s t e a d   of  being  r e c t a n g u l a r ,   t e n d s  

to  take on a form  s u b s t a n t i a l l y   l ike   a  b iconvex  lens ,   tha t   is,   w i t h  

a  g r e a t e r   th ickness   in  the  m i d d l e .  

There  thus  ex i s t s   a  problem  of  d e v i s i n g   a  r o l l i n g   mil l   which  a l l o w s  

s t r i p s   of  d i f f e r e n t   widths  to  be  r o l l e d   while  always  p r o d u c i n g  

s t r i p s   w i th  a   f l a t   r e c t a n g u l a r   cross   s e c t i o n .  

The  most  obvious  s o l u t i o n  -   tha t   is ,   the  use  of  r o l l s   a p p r o p r i a t e  

for  the  width  of  the  s t r i p  t o   be  r o l l e d  -   cannot  be  adopted  i n  

p r a c t i c e   due  to  the  very  high  cos t s   both  of  the  appa ra tu s   (the  need  



to  have  a  s tore   of  r o l l s   with  d i f f e r e n t   d imens ions)   and  p a r t i c u l a r l y  

of  o p e r a t i o n   ( e x t r e m e l y   long  s e t t i n g   up  times  for  the  r o l l i n g  

m i l l ) .  

One  a t t empt   to  r e s o l v e   t h i s   problem  has  been  to  apply  to  the  work ing  

r o l l s ,   c o r r e c t i v e   loads   t end ing   to  force  the  f a c ing   ends  of  t h e  

two  working  r o l l s   a p a r t   and  induce  a  bending  force  in  t h e  

o p p o s i t e   sense  to  t h a t   caused  by  the  r o l l i n g   force .   The 

e f f e c t i v e n e s s   of  t h i s   s o l u t i o n   is  not  however  s u f f i c i e n t   and  t h e  

p r e c i s i o n   ob ta ined   is  again  o f t e n   p o o r .  

In  order   to  solve  the  sa id   problem  i t   has  also  been  proposed  t o  

i n t e r p o s e   a x i a l l y - m o v a b l e   i n t e r m e d i a t e   r o l l s   between  the  work ing  

r o l l s   and  the  back ing   r o l l s .   During  the  r o l l i n g   of  s t r i p s   of  a  

maximum  width,  these  i n t e r m e d i a t e   r o l l s   are  l o c a t e d   s y m m e t r i c a l l y  

r e l a t i v e   to  the  r o l l i n g   ax i s .   When  i t   is  n e c e s s a r y   to  r o l l   n a r r o w e r  

s t r i p s ,   the  i n t e r m e d i a t e   r o l l s   are  moved  along  t h e i r   axes  in  o p p o s i t e  

d i r e c t i o n s   by  a  d i s t a n c e   s u b s t a n t i a l l y   equal  to  the  d i f f e r e n c e  

between  the  h a l f - w i d t h   of  the  s t r i p   to  be  r o l l e d   and  t h a t   of  t h e  

wides t   s t r i p   r o l l a b l e .   In  t h i s   manner  the  i n t e r m e d i a t e   r o l l s  

cause  the  a c t i on   of  the  back ing   r o l l s   to  be  d i s t r i b u t e d   o n l y  

over  a  c e n t r a l   p a r t   of  the  working  r o l l s   that   is  as  wide  as  t h e  

s t r i p  ;   the  working  r o l l s   are  thus  sub jec t   to  sma l l e r   f o r c e s  

and  curve  l e s s .  

The  s o l u t i o n   d e s c r i b e d   immed ia t e ly   above,  even  though  s a t i s f a c t o r y  

from  a  t e c h n i c a l   po in t   of  view  is  u n s a t i s f a c t o r y   from  an  economic 

v i ewpo in t .   Indeed,  not  only  does  i t   involve  the  use  of  a  s i x - h i g h  

s tand  which  has  a  more  c o m p l i c a t e d   s t r u c t u r e   than  the  c o n v e n t i o n a l  

f o u r - h i g h   s t ands ,  bu t   i t   is  a lso  h e a v i e r   and  more  bulky  as  w e l l  

as  be ing   f u r t h e r   c o m p l i c a t e d   s t r u c t u r a l l y   and  f u n c t i o n a l l y   by  t h e  

fac t   t ha t   the  i n t e r m e d i a t e   r o l l s   must  be  a x i a l l y   movable  in  a  

r e g i s t e r a b l e   manner .  

A  f u r t h e r   d i s a d v a n t a g e   is  t h a t ,   t ak ing   account   of  the  r e l a t i v e l y  

long  l i f e t i m e   of  the  r o l l s ,   which  is  of  the  order   of  s eve ra l   t e n s  

of  yea r s ,   there   is  o f t en   a  problem  of  r e f u r b i s h i n g   e x i s t i n g  



i n s t a l l a t i o n s   in  which  the  i n t r o d u c t i o n   of  the  new  technology  would 

i n v o l v e , a t   very  high  c o s t , t h e   r ep lacement   of  complete   stands  by  

the  above-sa id   s p e c i a l   s i x - h i g h   s t a n d s .  

Consequent ly   and  more  p r e c i s e l y   the  t e c h n i c a l   problem  u n d e r l y i n g  

th i s   i nven t ion   is  tha t   of  making  it   p o e s i b l e   to  r o l l   sheet   m e t a l  

s t r i p s   of  d i f f e r e n t   widths  a c c u r a t e l y   wi thou t   the  need  to  r e p l a c e  

e x i s t i n g   s t r u c t u r e s   of  r o l l i n g   p l a n t s .   In  o t h e r   words,  t he  

c o n v e n t i o n a l   f o u r - h i g h   s tands   a l ready   o p e r a t i n g   in  the  p l a n t  

under  c o n s i d e r a t i o n   must,  above  all   e l s e , s t i l l   be  u s a b l e .  

The  concept  p r o v i d i n g   a  s o l u t i o n   to  th is   problem  is  tha t   o f  

p r o v i d i n g   a  backing  r o l l   the  ac t ive   l eng th   of  which  is  v a r i a b l e .  

On  the  bas i s   of  th i s   concept ,   the  problem  set   out  above  is  r e s o l v e d  

in  accordance  with  the  p r e sen t   i n v e n t i o n   by  a  r o l l   compr is ing   a  

c y l i n d r i c a l   core  and  c h a r a c t e r i s e d   in  tha t   i t   i n c l u d e s :  

-  a  c y l i n d r i c a l   she l l   c o v e r i n g  a   c e n t r a l   zone  of  the  c o r e ,  

-  at  l e a s t   one  pa i r   of  expansion  r ings   with  c y l i n d r i c a l   e x t e r i o r s  

t ha t   are  mounted  c o a x i a l l y   on  the  core  at  o p p o s i t e   ends  of  t h e  
s h e l l   and  s u b s t a n t i a l l y   in  con tac t   in  an  a x i a l   sense  with  t h e  

s h e l l   i t s e l f ,  

-  at  l e a s t   one  annula r   chamber  formed  between  each  e x p a n s i o n  

r ing   and  the  c o r e ,  

-  means  for  pa s s ing   a  p r e s s u r i s e d   f l u id   in to   each  of  the  said  chambers  

to  expand  the  c o r r e s p o n d i n g   expansion  r ing   i s o t r o p i c a l l y ,   the  r i n g  

having,   in  a  c o n t r a c t e d   c o n d i t i o n ,   an  ou te r   d i a m e t e r   l ess   than  t h e  

d iamete r   of  the  she l l   and,  in  an  expanded  c o n d i t i o n ,   an  o u t e r  

d iamete r   equal  to  tha t   of  the  s h e l l ,  

-  means  for  mechan ica l l y   lock ing   each  expans ion   r ing   on  t h e  

core  in  i t s   c o n t r a c t e d   and  expanded  c o n d i t i o n s .  

F u r t h e r   c h a r a c t e r i s t i c s   and  advantages   of  t h e .  i n v e n t i o n   w i l l  

become  more  apparent   from  one  embodiment  of  a  r o l l   for  s t r i p  

r o l l i n g   mill   s tands ,   de sc r ibed   below  with  r e f e r e n c e   to  the  appended 

drawings,   given  pure ly   by  way  of  n o n - l i m i t i n g   example  in  which:  



Figure  1  is  a  schemat ic   view  of  a  f o u r - h i g h   stand  i n c l u d i n g   a  

r o l l   a c c o r d i n g   to  the  i n v e n t i o n ,  

Figure  2  is  a  p a r t i a l l y   s e c t i o n e d   view  of  a  d e t a i l   of  the  r o l l  

acco rd ing   to  the  i n v e n t i o n   in  an  o p e r a t i v e   c o n d i t i o n ,  

Figure  3  is  a  p a r t i a l   schemat ic   view  in  s e c t i o n   of  the  same  d e t a i l  

of  the  r o l l   of  F igure   2  in  a  d i f f e r e n t   o p e r a t i v e   c o n d i t i o n   of  t h e  

r o l l .  

With  r e f e r e n c e   to  the  drawings,   a  f o u r - h i g h   stand  is  s c h e m a t i c a l l y  

shown  at  2  the  u p r i g h t s   6 and  7  whereof   s u p p o r t  a   s t i f f e n i n g  

cross-beam  2a.  The  stand  2  i n c l u d e s   two  backing  r o l l s   1 ,  3   and  two 

working  r o l l s  4   and 5  each  r o t a t a b l y   suppor ted   by  the  u p r i g h t s  

6,  7  of  the  stand  2  in  a  c o n v e n t i o n a l   manner  not  shown  i n  

d e t a i l .  

The  back ing   r o l l   1  i n c l u d e s   a  c y l i n d r i c a l   core  8  c o n s t i t u t e d  

by  a  l a r g e r - d i a m e t e r   c e n t r a l   p o r t i o n  9   and  two  i d e n t i c a l  

p o r t i o n s   10,  11  of  sma l l e r   d i ame te r   than  the  c e n t r a l   p o r t i o n  

9  a n d  e x t e n d i n g   s y m m e t r i c a l l y   r e l a t i v e   t h e r e t o .   The  c e n t r a l  

p o r t i o n   9  is  encased  by  a  c y l i n d r i c a l   s h e l l   8a  r i g i d   with  t h e  

core  8 .  

In  c o n t r a s t ,   p o r t i o n s   10,  11  of  the  core  8  c o a x i a l l y   mount  a  

p l u r a l i t y   of  expansion  r ings   each  i n d i c a t e d   12  (in  the  example 

i l l u s t r a t e d   there   are  th ree   r ings   12  on  each  of  the  p o r t i o n s  

10,  11).  Accord ing   to  a  p r e f e r r e d   but  n o n - l i m i t i n g   embodiment ,  

the  r ings   12  are  a l l   i d e n t i c a l   and  s i m i l a r l y   arranged  on  t h e i r  

r e s p e c t i v e   p o r t i o n s   10,  11  of  the  core  8.  In  p a r t i c u l a r ,   t h e  

r ings   12  touch  each  o ther   and  the  s h e l l   8a  and  are  r e t a i n e d   in  t h i s  

d i s p o s i t i o n   by  annu la r   shou lde r s   15. Between  each  of  the  e x p a n s i o n  

r ings   12  and  the  c o r r e s p o n d i n g   p o r t i o n   10,  11  of  the  core  8  i s  

an  annu l a r   chamber  in to   which  p r e s s u r i s e d   f l u i d ( i n   p a r t i c u l a r ,   o i l )  

can  be  passed .   As  wi l l   become  c l e a r e r   from  the  f o l l o w i n g  



d e s c r i p t i o n ,   upon  an  i n c r e a s e   in  f l u i d   p r e s s u r e ,   each  expansion  r ing   12 

is  i s o t r o p i c a l l y   deformed  from  a  c o n t r a c t e d   ( i n o p e r a t i v e )   c o n d i t i o n  

in  which  i t s   outer   d i amete r   is  l ess   than  the  ou te r   d i a m e t e r  

of  the  she l l   8a,  to  an  expanded  ( o p e r a t i v e )   c o n d i t i o n   in  which  i t s  

outer   d iameter   is  the  same  as  the  ou te r   d i amete r   of  the  she l l   8a .  

So le ly   for  the  purpose  of  s i m p l i f i c a t i o n ,   the  f o l l o w i n g   d e s c r i p t i o n  

r e l a t e s   to  only  one  of  the  expansion  r ings   12  and  is  given  w i t h  

r e f e r e n c e   to  Figure  2  in  which  the  s t r u c t u r a l   d e t a i l s   of  t h e  

o the r   r ings   are  i d e n t i f i e d   by  the same  r e f e r e n c e   n u m e r a l s .  

Each  expansion  r ing  12  has  an  ou te r   c y l i n d r i c a l   wall  and  an  i n t e r n a l ,  

con ica l   wall  with  a  t ape r   tha t   extends  towards  the  s h e l l   8a  of  t h e  

backing  ro l l   under  c o n s i d e r a t i o n .  

A  suppor t   r ing  14  is  c o a x i a l l y   mounted  on  the  c o r r e s p o n d i n g  

p o r t i o n   10,  11  of  the  core  8  and  is  movable  a x i a l l y   wi th in   t h e  

chamber  13  formed  between  the  r ing   12  and  the  core  8.  The  s u p p o r t  

r ing  14  has  an  outer   con ica l   wall  with  the  same  t a p e r   and  t a p e r  

d i r e c t i o n   as  tha t   of  the  inner   wall  of  the  expans ion   r ing   12. 

An  annu la r   chamber  18  is  formed  between  the  suppor t   r i ng   14,  t h e  

c o r r e s p o n d i n g   po r t i on   10,  11  of  the  core  8,  and  two  annu la r   s e a l s  

16,  17  spaced  a x i a l l y   on  the  p o r t i o n   10,  11.  S i m i l a r l y ,   an  a n n u l a r  

chamber  21  is  formed  between  the  suppor t   r ing   14,  the  e x p a n s i o n  

r ing  12  and  two  annular   sea l s   19,  20  c o n c e n t r i c   with  the  a n n u l a r  

seals   16,  17  mentioned  above .  

The  chambers  18  and  21  are  in  f l u i d   communication  through  a  p a s s a g e  
22  ex tend ing   r a d i a l l y   through  the  suppor t   r ing   14. 

The  suppor t   r ing  14  has  an  ax ia l   l eng th   l e s s   than  the  ax ia l   l e n g t h  

of  the  co r r e spond ing   expansion  r ing   12  and  hence  of  the  chamber 

13  in  which  i t   is  a x i a l l y   movable .  

Consequent ly ,   r e s p e c t i v e   annula r   chambers  23,  24  and  25  are  d e f i n e d  

between  ad j acen t   support   r ings   14,  between  one  end  s u p p o r t  



r ing   14  and  the  p o r t i o n   9,  and  between  the  o ther   end  r ing  and 

the  annu l a r   shou lde r   15.  The  s e a l i n g   of  these  annu la r   chambers 

a g a i n s t   p r e s s u r i s e d   f l u i d   is  ensured  by  sea ls   each  s c h e m a t i c a l l y  

i n d i c a t e d   26.  

A  p l u r a l i t y   of  ducts   g e n e r a l l y   i n d i c a t e d   27  extend  a x i a l l y   t h r o u g h  

the  core  8  of  the  back ing   r o l l   under  c o n s i d e r a t i o n   and  communicate 

at  one  end  with  a  h y d r a u l i c   con t ro l   u n i t ,   not  shown,  and  at  t h e  

oppos i t e   end  with  each  of  the  chambers  18-21,  23,  24  and  25. 

The  o p e r a t i o n   of  the  back ing   r o l l   1 embodying  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   s t a r t i n g   from  an  i n i t i a l   s i t u a t i o n   in  which 

al l   the  suppor t   r ings   14  have  been  moved  as  far  towards  the  a n n u l a r  

shou lde r   15  as  p o s s i b l e .   Under  these  i n i t i a l   c o n d i t i o n s ,  

the  r ings   12  are  in  t h e i r   c o n t r a c t e d   s t a t e s   and  t h e i r   o u t e r  

c y l i n d r i c a l   wal ls   have  a  s m a l l e r   d iamete r   than  the  d iamete r   o f  

the  s k i r t   8a .  

In  th i s   s i t u a t i o n   the  back ing   r o l l   1  i s   adapted  for  r o l l i n g   a  

s t r i p   of  a  minimum  width,   and  behaves  as  a  backing  r o l l   of  a  

width  equal  to  the  width  of  the  she l l   8a  only.  The  u n d e r l y i n g  

working  r o l l  4   is  thus  s u b j e c t   to  t h r u s t   from  the  back ing   r o l l  

1  over  only  i t s   c e n t r a l   pa r t   j u s t   as  the  opposing  fo rces   p roduced  

by  the  s t r i p   be ing   r o l l e d   act  only  on  t h i s   c e n t r a l   p a r t .   The 

working  r o l l  4   thus  only  takes   on  the  de fo rmat ion   of  the  c e n t r a l  

p o r t i o n   or  she l l   of  the  back ing   ro l l   1,  a  de fo rma t ion   which  i s  

s u b s t a n t i a l l y   z e r o .  

When  i t   is  n e c e s s a r y   to  r o l l   s t r i p s   of  a  g r e a t e r   width  than  t h a t  

cons ide r ed   above,  i t   is  n e c e s s a r y   to  i n c r e a s e   the  o p e r a t i v e   w i d t h  

of  the  back ing   r o l l   1  and  t h i s   is  achieved  by  b r i n g i n g   in to   o p e r a t i o n  

one  or  more  p a i r s   of  expans ion   r ings   12  by  t r a n s f o r m i n g  t h e m   from 

t h e i r   c o n t r a c t e d   c o n d i t i o n   cons ide red   p r e v i o u s l y   to  an  expanded 

c o n d i t i o n .   Under  these   c o n d i t i o n s ,   the  ou te r   d i ame te r   of  t h e  

c y l i n d r i c a l   w a l l s  o f   the  expans ion   r ings   is  the  same  as  the  d i a m e t e r  

of  the  s h e l l   8a .  



In  order   to  expand,  for  example,  the  f i r s t   expans ion   r ing  ( t ha t   i s ,  

the  r ing  12  ad jacen t   the  c y l i n d r i c a l   she l l   8a),  p r e s s u r i r e d   o i l  

is  d e l i v e r e d   into  the  c o r r e s p o n d i n g   annu la r   chambers  18  and  21 

to  expand  the  ring  12,  and  into  the  chamber  23  a d j a c e n t   t he re to   t o  

move  the  support   r ing  14  towards  the  she l l   8a  as  the  r ing  12 

expands .  

Once  the  expanded  c o n d i t i o n   is  reached,   the  oi l   p r e s s u r e   is  removed 

and  the  r ing  12  remains  locked  in  the  expanded  c o n d i t i o n   due  t o  

the  a c t i on   of  the  suppor t   r ing  14  which  thus  behaver   as  a  wedge. 

The  o p e r a t i o n s   of  expanding  the  r emain ing   r ings   12  a r e  

e n t i r e l y   s i m i l a r .  

In  order   to  r e tu rn ,   for  example,  the  f i r s t   r ing   12  to  i t s   c o n t r a c t e d  

c o n d i t i o n ,   i t   is  nece s sa ry   to  d e l i v e r   p r e s s u r i s e d   o i l   into  t h e  

c o r r e s p o n d i n g   chambers  18 and  21  and  in to   the  chamber  24  to  move 

the support   r ing  14  into  a  p o s i t i o n   oppos i t e   to  tha t   p r e v i o u s l y  

c o n s i d e r e d ,   that   is  towards  the  annular  shoulder  15 .   Af te r   t h i s  

d i s p l a c e m e n t ,   the  oi l   p r e s s u r e   is  removed  and  the  r ing   12  t a k e s  

up  i t s   i n i t i a l   c o n t r a c t e d   c o n d i t i o n   again.   The  same  support   r ing  14 

keeps  the  expansion  r ing  12  in  th i s   p o s i t i o n .  

A  ro l l   accord ing   to  the  i n v e n t i o n   thus  allows  the  r o l l i n g   o f  

s t r i p s   of  d i f f e r e n t   widths ,   with  the  r e s u l t a n t   r o l l e d   s t r i p s  

having  f l a t   r e c t a n g u l a r   cross  s e c t i o n s .  

Fur thermore   such  a  backing  r o l l   may  be  used  e i t h e r   in  an  e x i s t i n g  

f o u r - h i g h   stand,  or  in  a  c o n v e n t i o n a l   s i x - h i g h   s tand  as  an  

i n t e r m e d i a t e   r o l l .  

Depending  on  o p e r a t i o n a l   r e q u i r e m e n t s ,   e i t h e r   a  s ing le   b a c k i n g  

ro l l   may  be  used  as  d e s c r i b e d   above,  a c t i n g   on  only  one  work ing  

r o l l ,   or  a  pa i r   of  backing  r o l l s   embodying  the  i n v e n t i o n   may  be  u sed  

each  a c t i n g   on  a  r e s p e c t i v e   working  r o l l   in  th i s   c a s e ,  

n a t u r a l l y   the  e f f e c t i v e n e s s   of  the  i n v e n t i o n   wi l l   be  i n c r e a s e d .  



A  backing  r o l l   a cco rd ing   to  the  i n v e n t i o n   may  be  used  t o g e t h e r  

with  c o n v e n t i o n a l   c o r r e c t i v e   loads  f u r t h e r   i n c r e a s i n g   the  w o r k i n g  

p r e c i s i o n .   I t   wi l l   thus  be  c l e a r   tha t   a  backing  r o l l   a c c o r d i n g  

to  the  i n v e n t i o n   solves   the  t e c h n i c a l   problem  p r e v i o u s l y  

exp l a ined ,   e n s u r i n g   r o l l i n g   r e s u l t s   which  are  t e c h n i c a l l y  

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

c o s t s .  



1.  A  ro l l   (1)  for  s t r i p   r o l l i n g   mil l   s t ands ,   compris ing  a  

c y l i n d r i c a l   core  (8)  and  c h a r a c t e r i s e d   in  that   i t   c o m p r i s e s :  

-  a  c y l i n d r i c a l   she l l   (8a)  cove r ing   a  c e n t r a l   zone  (9)  of  t h e  

core  ( 8 ) ,  

-  at  l e a s t   one  pa i r   of  expansion  r ings   (12),  with  c y l i n d r i c a l  

e x t e r i o r s ,   tha t   are  mounted  c o a x i a l l y   on  the  core  (8)  at  o p p o s i t e  

ends  of  the  s h e l l   (8a)  and  s u b s t a n t i a l l y   in  con tac t   in  an  a x i a l  

sense  with  the  she l l   i t s e l f ,  

-  at  l e a s t   one  annu l a r   chamber  (18,  21)  formed  between  e a c h  

expansion  r ing   (12)  and  the  core  ( 8 ) ,  

-  means  (27)  for  p a s s i n g   a  f l u i d   under  p ressure   into  the  s a i d  

at  l e a s t   one  chamber  (18,  21)  to  expand  the  co r r e spond ing   e x p a n s i o n  

r ing   (12)  i s o t r o p i c a l l y ,   the  r ing   having,   in  a  c o n t r a c t e d   c o n d i t i o n ,  

an  ou te r   d i a m e t e r   l e s s   than  the  d i ame te r   of  the  she l l   (8a)  and,  i n  

an  expanded  c o n d i t i o n ,   an  ou te r   d i ame te r   equal  to  that   of  the  s h e l l  

(8a) ,   and  

-  means  (14)  for  m e c h a n i c a l l y   l ock ing   each  expansion  r i ng   ( 1 2 )  

on  the  core  (8)  in  both  i t s   c o n t r a c t e d   and  expanded  c o n d i t i o n .  

2.  A  r o l l   (1)  a c c o r d i n g   to  Claim  1,  c h a r a c t e r i s e d   in  tha t   a  s u p p o r t  

r ing   (14)  is  c o a x i a l l y   mounted  on  the  core  (8)  for  ax ia l   movement 

wi th in   the  said  at  l e a s t   one  annu la r   chamber  (13),  the  suppor t   r i n g  

c o n s t i t u t i n g   l o c k i n g   means  for  the  c o r r e s p o n d i n g   expansion  r ing   ( 1 2 )  

in  i t s   c o n t r a c t e d   and  expanded  c o n d i t i o n s .  

3.  A  r o l l   (1)  a c c o r d i n g   to  Claim  2,  c h a r a c t e r i s e d   in  tha t   each  e x p a n s i o n  

r ing   (12)  has  an  i n t e r n a l   con i ca l   wall  and  each  a s s o c i a t e d   suppor t   r i n g  

(14)  has  an  ou t e r   con i ca l   wall  with  the  same  taper   and  t a p e r   d i r e c t i o n  

as  the  t a p e r   of  the  i n t e r n a l   wall  of  the  expansion  r ing   (12),   t h e  

suppor t   r ing   (14)  a c t i n g   as  a  l o c k i n g   wedge  for  the  c o r r e s p o n d i n g  

expans ion  r ing   ( 1 2 ) .  
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