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(54)  Arrangement  at  rolling  mill. 
An  arrangement  at  rolling  mills,  especially  sheet  and 

strip  rolling  mills,  for  supporting  work  rolls  (2,46,70)  therein, 
which  rolls  have  smooth  shell  surface  (4)  along  at  least  a 
substantial  portion  of  their  length,  and  two  or  more  hydros- 
tatic  bearings  (3,6,7,59,60,61,69)  acting  against  said  smooth 
shell  surfaces  (4)  are  provided  for  supporting  the  work  rolls. 

The  arrangement  is  characterized  in  that  the  bearings 
(3,6,7,59,60,61,69)  are  movable  to  positions,  in  which  they 
contact  the  smooth  shell  surfaces  (4),  that  their  portions 
(15,17,28,30,36,39,63)  thereby  contacting  the  shell  surfaces 
(4)  have  small  area  and  a  lower  wear  resistance  than  said 
shell  surfaces  (4).  The  arrangement  further  is  characterized  in 
that  hydrostatic  pressure  medium  is  intended  to  controlled 
flow  out  between  said  portions  (15,17,28,30,36,39,63)  and  the 
shell  surfaces  (4). 



This  i n v e n t i o n   r e l a t e s   to  an  ar rangement   at  r o l l i n g   m i l l s ,   e s -  

p e c i a l l y   sheet   mi l l s   and  s t r i p   m i l l s ,   for  mounting  work  r o l l s  

t h e r e i n ,   which  ro l l s   have  a  smooth  shel l   su r f ace   along  at  l e a s t  

a  s u b s t a n t i a l   part  of  t h e i r   l ength ,   and  two  or  more  h y d r o s t a t i c  

bear ings   ac t ing   a g a i n s t   said  smooth  shel l   s u r f a c e s   are  provided  f o r  

s u p p o r t i n g   the  work  r o l l s .  

Rol l ing   mi l l s   for  hot  r o l l i n g   sheet  and  s t r i p   of  s t e e l   and  o t h e r  

metals   c o n v e n t i o n a l l y   are  designed  as  two-high  r o l l i n g   mill  w i t h  

only  two  work  r o l l s   or  as  f o u r - h i g h   r o l l i n g   m i l l ,   in  which  t h e  

work  r o l l s   are  suppor ted   each  by  a  back-up  roll   of  g r e a t e r   d imen-  

sion-  The  work  ro l l s   are  provided  with  a  c y l i n d r i c   roll   bar re l   and 

with  a  j ou rna l   of  sma l l e r   dimension  at  each  end,  which  are  p r o v i d e d  

with  r o l l e r   bear ings   or  p la in   bear ings   for  taking  up  h o r i z o n t a l   and 

v e r t i c a l   f o r ce s .   In  f o u r - h i g h   r o l l i n g   mil ls   the  v e r t i c a l   forces   a r e  

taken  up  by  the  back-up  r o l l ,   whereby  the  work  ro l l s   can  be  d imen-  

sioned  so  as  to  take  into  account  that  the  roll  j o u r n a l s   must  t a k e  

up  only  the  h o r i z o n t a l   f o r c e s .   In  a d d i t i o n ,   however,  regard  must  be 

paid  to  the  f ac t ,   that   for  the  work  roll  only  a  very  small  d e f l e c t i o n  

in  h o r i z o n t a l   d i r e c t i o n   can  be  pe rmi t t ed .   For  sheet   and  s t r i p   m i l l s  

of  f o u r - h i g h   des ign ,   t h e r e f o r e ,   it  is  of ten  necessa ry   to  choose  a 

work  roll   d i amete r   exceeding  the  d iameter   which  is  at  optimum  from 

the  r o l l i n g   a spec t .   This  means  that   in  many  cases  g r e a t e r   r e d u c t i o n s  

per  groove  and  also  a  sma l l e r   ma te r i a l   thickness could  be  o b t a i n e d ,   i f  

it  were  p o s s i b l e   to  choose  a  smal ler   work  roll  d i ame te r .   A  g r e a t e r  

roll   d i amete r   y ie lds   higher   roll   forces  and,  t h e r e f o r e ,   a lso  i m p l i e s  

an  i n c r e a s e   in  the  d imens ion ing   of  back-up  r o l l s ,   b e a r i n g s ,   roll  a d -  

j u s t i n g   devices   and  mill  s t a n d s .  

For  cold  r o l l i n g   sheet   and  s t r i p   two-high  and  f o u r - h i g h   r o l l i n g   m i l l s  

are used,  but  also  s t r u c t u r a l   des igns ,   at  which  the  work  ro l l s   a r e  

suppor ted   by  several   rows  of  back-up  r o l l s ,   where  the  d iamete r   of  t h e  

ro l l s   in  each  row  of  back-up  ro l l s  i s   g r e a t e r   than  the  d iamete r   o f  

the  r o l l s   in  the  ad j acen t   row  of  back-up  ro l l s   located  c l o s e r   to  t h e  

a s s o c i a t e d   work  ro l l .   At  cold  r o l l i n g ,   the  outgoing  t h i c k n e s s   of  t h e  

s t r i p   normally  must  meet  high  p r e c i s i o n   r equ i r emen t s .   The  aim  i s ,  



t h e r e f o r e ,   a  mill  s t r u c t u r e   as  r igid  as  p o s s i b l e .  

In  cold  r o l l i n g   mi l l s   of  conven t iona l   des ign ,   the  t h i c k n e s s   t o l e -  

rance  is  improved  g r a d u a l l y   with  the  r o l l i n g   r e d u c t i o n ,   but  o n l y  

to  a  c e r t a i n   l im i t .   The  g r e a t e r   the  r i g i d i t y   of  the  m i l l ,   the  f a s -  

t e r   th is   improvement  in  t o l e r a n c e   is  o b t a i n e d .   The  r e s i l i e n c e ,   how- 

ever ,   to  its  g r e a t e s t   par t   is  due  to  the  e l a s t i c   de fo rmat ion   of  work 

and  backnup  r o l l s .   It  is,  t h e r e f o r e ,   only  to  a  c e r t a i n   d e g r e e  

p o s s i b l e   to  des ign  the  mil l   more  r ig id   by  choosing  s tu rdy   s tands  and 

bea r ings .   The  r e s i l i e n c e   of  work  ro l l s   can  be  reduced  by  m a n u f a c t u r -  

ing  them  of  cemented  c a r b i d e ,   but  t he re   wil l   s t i l l   remain  d e f o r m a t i o n  

in  the  con tac t   between  work  and  back-up  rol l   and  d e f l e c t i o n  o f   t h e  

l a t t e r .  

Experts  in  t h i s   f i e l d   s i nce   a  very  long- t ime   have  unders tood  t h a t  

the  a f o r e s a i d   i n c o n v e n i e n c e s  c o u l d   be  e l i m i n a t e d   to  a  great   e x t e n t  

by  suppor t ing   the  r o l l s   by  means  of  h y d r o s t a t i c   bea r ings   or  combina-  

t ions   of  h y d r o s t a t i c   bea r ings   and  normal  p la in   or  r o l l e r   b e a r i n g s .  

Proposa ls   in  t h i s   d i r e c t i o n   are  made,  for  example,  in  GB-PS  18  321 /1909  

and  858  296.  

One  c i r c u m s t a n c e ,   which  h e r e t o f o r e   has  o b s t r u c t e d   p r a c t i c a l l y   t h e  

idea  of  suppor t i ng   work  r o l l s   h y d r o s t a t i c a l l y   is  t ha t   the  work  r o l l s  

more  or  less  l o c a l l y   are  deformed  and  worn  in  connec t ion   with  both  ho t  

and  cold  r o l l i n g .   Already  t h i s   c i r cums tance   j e o p a r d i z e s   to  a  c e r t a i n  

ex ten t   the  f unc t i on   of  the  h y d r o s t a t i c   b e a r i n g s ,   due  to  the  f a c t ,  t h a t  

the  gaps  between  the  p o r t i o n s   su r round ing   the  p r e s s u r e   medium  chambers  

of  the  bear ings   and  the  she l l   su r f aces   of  the  work  r o l l s   thereby  v a r y  

in  s ize .   At  a  h y d r o s t a t i c   bea r ing ,   the  d e s i r e d   gap  s i ze   is  of  the  magn i -  

tude  of  only  one  or  a  few  hundredth  of  m i l l i m e t e r .   T h e r e f o r e ,   sma l l  

de fo rma t ions   of  the  work  r o l l s   have  a  great   impact  on  the  b e a r i n g  

f u n c t i o n .   Deformation  and  wear  of  work  r o l l s   also  give  r i se   to  s u r -  

face  de fec t s   of  the  r o l l ed   m a t e r i a l   and,  t h e r e f o r e ,   work  ro l l s   n o r -  

mally  must  be  removed  a f t e r   a  c e r t a i n   o p e r a t i o n   time  and  be  r eg round  

and  po l i shed   in  o rder   to  r e s t o r e   the  roll   s u r f a c e .   Hereby,however ,   t h e  

work  r o l l  d i a m e t e r   is  reduced,   so  tha t   the  r o l l s   do  not  any  longer  f i t  

the  h y d r o s t a t i c   b e a r i n g s ,   whith  were  used  before   said  r e g r i n d i n g .   To 

remove  and  p r e c i s i o n   gr ind  the  h y d r o s t a t i c   bea r ings   so  as  to  a g r e e  w i t h  

the  shape  of  the  work  r o l l s   reground  would  be  u n a c c e p t a b l e   from  a  p r a c -  



t i c a l   as  well  as  economic  point  of  view.  The  h y d r o s t a t i c   b e a r i n g s  

h e r e t o f o r e   sugges ted   for  roll   suppor t ,   moreover,   are  des igned  so 

that   removal  of  the  bea r ings   would  have  n e c e s s i t a t e d   s u t s t a n t i a l l y  

complete  d i s m a n t l i n g   of  the  r o l l i n g   m i l l .  

The  present   i n v e n t i o n   has  the  objec t   to  provide  a  novel  and  im- 

proved  arrangement   for  h y d r o s t a t i c   support   of  work  r o l l s ,   by  wh ich  

arrangement  the  i n c o n v e n i e n c e s   h e r e t o f o r e   involved  with  such  s u p p o r t  

are  e l imina t ed   at  l e a s t   to  a  s u b s t a n t i a l   e x t e n t .  

For  achieving   t h i s   o b j e c t ,   accord ing   to  the  i n v e n t i o n   it  is  p roposed  

that   at  an  a r rangement   of  the  kind  r e f e r r e d   to  above  in the  i n t r o d u c -  

tory  por t ion   the  bea r ings   are  movable  to  p o s i t i o n s ,   in  which  they  a r e  

in  contact   with  the  smooth  shel l   s u r f a c e s ,   and  t h e i r   po r t ions   which  

contact   the  shel l   s u r f a c e s   have  a  small  area  and  a  lower  wear  r e s i s -  

tance  than  said  she l l   s u r f a c e s .   It  is  hereby  p o s s i b l e ,   a f t e r   the  r e -  

gr inding  of  the  work  ro l l s   to  adjus t   the  h y d r o s t a t i c   bear ings   s i m p l y ,  

rapidly   and  comfor t ab ly   to  the  shape  of  the  r o l l s   ground,  in  that   t h e  

bearings  are  moved  into  contac t   with  the  r o l l s ,   so  that   the  ro l l s   a t  

t h e i r   r o t a t i o n   e f f e c t   the  shape  adjus tment   of  the  bear ings   r e q u i r e d  

for  the  bear ings   to  o p e r a t e   s a t i s f a c t o r i l y .   According  to  the  i n v e n t i o n ,  

f u r t h e r ,   a  h y d r o s t a t i c   p r e s su re   medium  is  intended  to  flow  out ,   l e a k ,  

in  a  c o n t r o l l e d   manner  between  said  po r t ions   and  shel l   s u r f a c e s ,   w h e r e -  

by  e f f e c t i v e   cool ing   of  the  ro l l s   and  c l ean ing   from  p a r t i c l e s ,   s o -  

ca l led   sca le   e t c . ,   are  o b t a i n e d .  

In  order  to  ma in ta in   a  s a t i s f a c t o r y   bear ing  f u n c t i o n ,   the  h y d r o s t a t i c  

bear ings  can  be  moved  into  contac t   with  the  work  ro l l s   at  times  a l s o  

between  the  r e g r i n d i n g   o p e r a t i o n s   of  the  work  r o l l s ,   in  order   t h e r e b y  

to  adjus t   the  bea r ings   to  such  minor  wear  or  de format ion   of  the  work 

roll  su r faces   which  do  not  n e c e s s i t a t e   r e g r i n d i n g   of  the  work  r o l l s .  

According  to  a  f u r t h e r   development  of  the  i n v e n t i o n ,   it  is  in  connec -  

t ion  t he rewi th   proposed  tha t   said  p o r t i o n s  o f   the  bear ings   when  in  con-  

tac t   with  said  she l l   s u r f a c e s   exe rc ize   a  g r ind ing   or  p o l i s h i n g   e f f e c t  

on  said  s u r f a c e s .   The  a r rangement ,   t h e r e f o r e ,   also  comprises  means  f o r  

e f f e c t i n g   a  r e c i p r o c a t o r y   r e l a t i v e   movement  between  the  bear ings   and 

work  ro l l s   s u b s t a n t i a l l y   in  p a r a l l e l   with  the  geometr ic   axes  of  t h e  

work  r o l l s .   Hereby,  s i m u l t a n e o u s l y   with  the  ad jus tment   of  the  b e a r i n g  

gaps,  minor  de fo rma t ions   and  i r r e g u l a r i t i e s   in  the  roll   su r f aces   a r e  



l e v e l l e d ,   so  tha t   a  s a t i s f a c t o r y   rol l   s u r f a c e   f i n i s h   can  be  main-  

ta ined  for  a  long  time  wi thout   r e q u i r i n g   t ed ious   removal  and  r e v i -  

sion  of  the  work  r o l l s .   This  r e s u l t s   in  s u b s t a n t i a l   capac i ty   g a i n s .  

The  arrangement   accord ing   to  the  i n v e n t i o n   advan tageous ly   can  be  u t i -  

lized  at  both  two-high  and  f o u r - h i g h   r o l l i n g   m i l l s .   When  the  i n v e n -  

t ion  is  appl ied   to  f ou r -h igh   r o l l i n g   m i l l s   where  h y d r o s t a t i c   b e a r i n g s  

are  provided  for  s u p p o r t i n g   the  work  r o l l s   in  a  d i r e c t i o n   s u b s t a n t i a l -  

ly  t r a n s v e r s e l y   to  a  plane  i n c l u d i n g   the  two  work  roll  ax les ,   w h i l e  

back-up  ro l l s   are  provided  for  s u p p o r t i n g   the  work  ro l l s   on  the  s u b -  

s t a n t a i l l y   d i a m e t r i c a l l y   opposed  s ides   of  the  work  roll   gap,  the  h y d r o -  

s t a t i c   bear ings   p r e f e r a b l y   are  movable  to  p o s i t i o n s ,   in  which  t h e  

plane  inc lud ing   the  two  work  roll   axles   is  moved  in  p a r a l l e l   in  r e l a -  

t ion  to  a  plane  inc lud ing   the  two  back-up  rol l   axles .   The  h y d r o s t a t i c  

bear ings   can  be  placed  so  that   the  plane  i nc lud ing   the  work  r o l l  

ax les ,   seen  in  r e l a t i o n   to  the  r o l l i n g   d i r e c t i o n ,   is  located  somewhat 

in  f ron t   of  the  plane  inc lud ing   the  back-up  roll   ax les ,   whereby  a  s u b -  

s t a n t i a l   p a r t t o f   the  roll   forces   a c t i n g   in  the  r o l l i n g   d i r e c t i o n ,  

which  forces   normal ly   can  amount  to  about  one  ten th   of  the  roll  f o r c e s  

ac t ing   p e r p e n d i c u l a r l y   to  the  r o l l i n g   d i r e c t i o n ,   can  be  d e f l e c t e d   t o  

the  back-up  r o l l s ,   which  r e s u l t s   in  a  reduced  load  of  the  h y d r o s t a t i c  

bear ings   of  the  work  r o l l s .   It  is ,   of  cou r se ,   also  pos s ib l e   to  mount 

the  back-up  ro l l s   in  the  way  p r e s c r i b e d   accord ing   to  the  i n v e n t i o n  

for  the  work  r o l l s .   The  way  of  mounting  the  back-up  r o l l s ,   however,  i s  

less  c r i t i c a l ,   because  the  back-up  r o l l s   are  not  sub jec ted   to  a p p r e -  

c i ab le   wear.  The  back-up  r o l l s ,   t h e r e f o r e ,   at  many  a p p l i c a t i o n s   can  w i t h -  

out  i nconven ience   be  mounted  by  u t i l i z i n g   conven t iona l   mounting  t e c h -  

n i q u e .  

The  h y d r o s t a t i c   bea r ings   accord ing   to  the  i nven t ion   p r e f e r a b l y   are  d i -  

vided  by  p a r t i t i o n   walls   in  a  manner  known  per  se  into  a  p l u r a l i t y   o f  

p r e s su re   chambers,   which  are  d i s t r i b u t e d   along  the  length  of  the  work  

ro l l s   and  have  p r e f e r a b l y   i n d i v i d u a l l y   a d j u s t a b l e   supply  of  p r e s s u r e  

medium,  in  such  a  manner,  tha t   p o r t i o n s   of  the  p a r t i t i o n   walls  c o n -  

t a c t i n g   the  work  ro l l s   p r e f e r a b l y   are  e l a s t i c a l l y   deformable  to  a d a p t  

to  the  shape  of  said  she l l   s u r f a c e s .   It  is  he rebyypreven ted   that   t h e  

work  roll   s u r f a c e s   are  l o c a l l y   s u b j e c t e d   to  a  heav ie r   wear  caused  by 

the  p a r t i t i o n   wal ls   when  the  h y d r o s t a t i c   bea r ings   adapt  t h e i r   shape  t o  

tha t   of  the  work  r o l l s .  



The  i n v e n t i o n   is  d e s c r i b e d   in  g r e a t e r   d e t a i l   in  the  f o l l o w i n g ,  

with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  which  

-  Fig.  1  is  a  s chemat i c   p e r s p e c t i v e   view  of  an  embodiment  of  an 

arrangement  a cco rd ing   to  the  i n v e n t i o n ,   where  the  bearing  r e l a t e s   t o  

the  work  r o l l s   in  a  fou r -h igh   r o l l i n g   mill  and  the  bear ings   are  d i -  

vided  into  a  p l u r a l i t y   of  p re s su re   chambers ,   bear ing  pocke t s ,   and 

where  for  the  sake  of  c l a r i t y   support   ramps  for  the  bear ing  p o c k e t s  

are  not  shown  on  one  s ide  of  the  r o l l i n g   m i l l ,  

-  Fig.  2  is  a  v e r t i c a l   s ec t ion   in  p a r a l l e l   with  the  r o l l i n g   d i r e c -  

tion  through  an  embodiment  of  a  p r e s s u r e   chamber  according   to  t h e  

invent ion   a b u t t i n g   a  work  r o l l ,  

-  Fig.  3  is  a  v e r t i c a l   s ec t ion   in  p a r a l l e l   with  the  r o l l i n g   d i r e c -  

tion  through  a  second  embodiment  of  a  p r e s s u r e   chamber  accord ing   t o  

the  i n v e n t i o n ,   where  the  p ressure   chamber  comprises  a  bear ing   i n s e r t  

h y d r a u l i c a l l y   movable  to  and  from  the  r o l l ,  

-  F ig .  4   is  a  s e c t i o n   as  in  Figs.  12  and  3  through  a  t h i rd   embodiment  

of  a  p r e s s u r e   chamber  according  to  the  i n v e n t i o n ,   where  the  p r e s s u r e  
chamber-  comprises   a  bearing  i n se r t   h y d r a u l i c a l l y   movable  to  and  from 

the  r o l l ,  

-  Fig.  5  is  a  schemat ic   p e r s p e c t i v e   view  of  a  p re s su re   chamber  embod i -  

ment  accord ing   to  the  i nven t ion ,   seen  to  the  s ide  intended  to  abut  a 

r o l l ,  

-  Fig.  6  is  a  v e r t i c a l   s e c t i o n ,   A-A  accord ing   to  Fig.  7,  in  p a r a l l e l  

with  the  r o l l i n g   d i r e c t i o n   through  a  s c h e m a t i c a l l y   shown  two-high  r o l -  

l ing   m i l l ,   where  the  r o l l s   are  suppor ted   by  an  embodiment  o f ' an   a r -  

rangement  a cco rd ing   to  the  i nven t ion ,   . 
-  F ig .  7   i s  a   v e r t i c a l   s e c t i o n ,   B-B  accord ing   to  Fig.  6,  p e r p e n d i c u l a r  

to  the  r o l l i n g   d i r e c t i o n   aid,  thus,   in  p a r a l l e l   with  the  geomet r ic   a x e s  

of  the  r o l l s ,  

-  Fig.  8  is  a  schemat ic   v e r t i c a l   p a r t i a l   s e c t i on   in  p a r a l l e l   w i t h  

the  r o l l i n g   d i r e c t i o n   through  a  f o u r - h i g h   r o l l i n g   mill  where  the  work 

rol ls   are  mounted  in  a  c a s s e t t e   accord ing   to  the  i n v e n t i o n ,  

-  Fig.  9  is  a  schemat ic   l a t e r a l   view  p a r t i a l l y   in  s e c t i o n ,   of  a  p o r -  

tion  of  a  device   for  e f f e c t i n g   a  r e c i p r o c a t o r y   movement  of  the  p r e s s u r e  
chambers  in  p a r a l l e l   with  the  geometr ic   axis  of  the  work  r o l l s   at  an 

arrangement  a c c o r d i n g . t o   the  i n v e n t i o n ,   and 



-  Fig.  10  is  a  schematic   h o r i z o n t a l   p a r t i a l   s ec t ion   through  t h e  

work  roll   gap  at  a  c a s s e t t e   acco rd ing   to  Fig.  8 where  h o r i z o n t a l  

s e c t i o n s   have  been  laid  in  th rough  c e r t a i n   p a r t s .  

In  Fig.  1  the  numeral  1  d e s i g n a t e s   the  back-up  ro l l s   of  a  f o u r -  

high  r o l l i n g   m i l l ,   and  2  d e s i g n a t e s   the  work  ro l l s   loca ted   be tween 

the  back-up  ro l l s   1.  The  geome t r i c   axes  of  all  four  r o l l s   1,2  n o r -  

mally  are  loca ted   in  one  and  the  same  v e r t i c a l   p l a n e .  

The  work  r o l l s   are  in tended  to  be  suppor t ed   according  to  the  p r e s e n t  

i nven t ion   by  means  of  h y d r o s t a t i c   bea r ings   3  arranged  so  as  to  s u p p o r t  

the  work  r o l l s   2  in  a  d i r e c t i o n   s u b s t a n t i a l l y   t r a n s v e r s e   to  a  p l a n e  

i n c l u d i n g  t h e . t w o   work  r o l l s .   Two  or  more  h y d r o s t a t i c   bea r ings   3  a c t  

a g a i n s t   a  smooth  shel l   s u r f a c e   4  of  each  work  roll   2.  In  th i s   c a s e ,  

Fig.  1,  two  bear ings   3  are  loca ted   a g a i n s t   each  roll   2  on  d i a m e t r i c a l l y  

opposed  s ides   of  the  roll   in  the  r o l l i n g   d i r e c t i o n ,   where  each  b e a r i n g  

is  a  ramp  5  extending  along  the  rol l   2,  which  ramp  can  comprise  a 

s i n g l e ,   long  p re s su re   chamber  (not  shown  in  Fig.  1),  but  p r e f e r a b l y   in  

a  manner  known  per  se  is  assembled  of  a  p l u r a l i t y   of  small  p r e s s u r e  
chambers  6  or  bearing  pockets  6  l oca ted   in  rows  to  the  s ide  of  each  

o t h e r ,   as  i nd i ca t ed   in  Fig.  1.  Each  ramp  5  or  row  of  bear ing   p o c k e t s  

is  secured  in  a  s u i t a b l e   way,  for  example  by  dove ta i l   groove,   on  a 

s u p p o r t i n g   ramp  7  where,  thus ,   four  s u p p o r t i n g   ramps  are  provided.   Each 

s u p p o r t i n g   ramp  7,  and  t h e r e w i t h   each  bear ing   3,  is  i n d i v i d u a l l y   movable  

to  and  from  a  work  roll  2  by  s u i t a b l e ,   for  example  h y d r a u l i c ,   d e v i c e s  

(not  shown  in  Fig.  1 ) .  

The  numeral  8  in  Fig.  1  d e s i g n a t e s   condu i t s   for  p r e s su re   medium  s u p p l y  

to  each  bear ing  3.  

In  Fig.  2  the  numeral  7  d e s i g n a t e s   a  s u p p o r t i n g   ramp  or  the  l ike ,   on 

which  p r e s s u r e   chambers  6,  bea r ing   pockets  6,  are  secured  by  d o v e t a i l -  

l ike  grooves .   The  chambers  6,  of  cour se ,   can  be  secured  on  the  ramp  7  by 

means  of  screwing  with  bol ts   or  in  some  o the r   way. 

The  s u p p o r t i n g   ramp  7  comprises   a  l o n g i t u d i n a l   passageway  9,  t h r o u g h  

which  a  p r e s s u r e   medium,  for  example  an  oil  emulsion  or  wate r ,   is  i n -  

tended  to  be  t r a n s p o r t e d   and  via  communication  channels   10,  one  channe l  

or  more  per  chamber  6  or  pocket  6,  to  be  in t roduced   into  the  b e a r i n g  

through  one  and,  r e s p e c t i v e l y ,   more  c o r r e s p o n d i n g   channels   11  in  t h e  

chamber  6,  as  shown  in  Fig.  2 .  



Each  p r e s s u r e   chamber  6  or  bearing  pocket  6  comprises   a  r e c e s s  

12,  feeding  chamber  12,  intended  to  face  to  the  roll   2,  into  w h i c h  

recess  the  c h a n n e l )   12  open,  and  into  which  the  h y d r o s t a t i c   p r e s -  

sure  medium  is  in tended  to  be  fed  under  p r e s s u r e ,   in  such  a  m a n n e r ,  

that  the  recess   12  with  p re s su re   medium  is  in tended  to  c o n s t i t u t e  

the  c a r r y i n g   part   of  the  b e a r i n g .  

The  recess  12  is  de f ined   by  two  pairs   of  s i d e w a l l s   13,  14  in  p a r a l l e l  

with  each  o t h e r ,   of  which  the  s i dewa l l s   13  ex tend ing   in  p a r a l l e l   w i t h  

the  axle  of  the  rol l   2  are  shown  s e c t i o n a l l y   in  Fig.  2.  Each  of  t h e  

s idewa l l s   13  comprises   a  contac t   element  15  loca ted   in  or  at  the  w a l l  

13,  p r e f e r a b l y   in  a  l o n g i t u d i n a l   recess  as  shown  in  Fig.  2,  where  t h e  

contact   element  15  p r o j e c t s   from  the  free  edge  16  of  the  wall  13. 

When  the  bear ing   is  moved  to  a  p o s i t i o n   where  it  is  in  con tac t   with  t h e  

smooth  shel l   s u r f a c e   4  of  the  roll  2,  the  f ree   edges  17  of  the  c o n t a c t  

elements  c o n s t i t u t e   p o r t i o n s ,   which  contac t   the  shel l   su r f ace   4  and  have  

a  r e l a t i v e l y   small  area .   The  free  edges  of  the  con tac t   elements  and  t h e  

free  edges  16  of  the  s i dewa l l s   13  have  a  c o n f i g u r a t i o n   agree ing   s u b -  

s t a n t i a l l y   with  the  rounding  of  the  roll   2,  as  appears  s c h e m a t i c a l l y  

from  Fig.  2 .  

Also  the  second  embodiment  shown  in  Fig.  3  comprises  a  s u p p o r t i n g   ramp 

7  and  secured  t h e r e i n   a  p r e s su re   chamber  6  or  bear ing   pocket  6.  In 

said  p r e s su re   chamber  6  a  recess  18  is  located   which  is  intended  t o  

face  to  the  roll   2,  and  in  which  a  p i s ton   19,  bear ing   i n se r t   19,  i s  

located  and  in tended  to  be  moved  in  the  d i r e c t i o n   to  and  from  t h e  

roll  2.  Said  recess   18  is  defined  by  two  pairs   of  s i dewa l l s   20 ,21,   which  

are  in  p a r a l l e l   with  each  o the r ,   and  of  which  the  walls  20  extend  in  

p a r a l l e l   with  the  axle  of  the  roll  2  and  are  shown  in  Fig.  3.  The  p i s t o n  

19,  which  sea ls   by  s e a l i n g s   22  aga ins t   the  wal ls   20,21  and  has  a  Sub-  

s t a n t i a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n   in  a  plane  p e r p e n d i c u l a r   to  i t s  

d i r e c t i o n   of  movement,  comprises  a  recess  23  facing  to  the  roll   2.  To 

said  recess  23,  which  corresponds   to  the  recess  12  at  the  embodiment 

according  to  Fig.  2,  the  h y d r o s t a t i c   p r e s su re   medium  is  intended  to  be 

suppl ied  under  p r e s s u r e   through  a  conduit   24  or  the  l ike,   which  opens  

into  the  recess   18  behind  the  pis ton  19  and  extends  through  the  r e c e s s  

18,  and  which  is  connected  to  a  passageway  25  ex tending   through  t h e  

piston  19  and  opening  into  the  recess  23.  Said  conduti   24  communica tes  



with  a  main  system  9  for  medium  supply   which  extends  through  t h e  

s u p p o r t i n g   ramp  7  and  is  i n d i c a t e d   by  dashed  l ine   in  Fig.  3.  

A  condui t   2.6  a lso  opens  into  the  recess   18  behind  the  p i s ton   19,  

through  which  conduit   a  p r e s s u r e   medium  is  intended  to  be  t r a n s p o r t -  
ed  for  o p e r a t i n g   the  p is ton   19  in  the  d i r e c t i o n   to  and  from  the  roll  2.  

In  or  a t  e a c h   of  the  s i d e w a l l s   27  of  the  recess  23  which  extend  in  

p a r a l l e l   with  the  axle  of  the  rol l   2,  a  con tac t   element  28  is  l o c a t e d ,  

for  example  i n s e r t e d   in  the  ou te r   s u r f a c e   29  of  the  s idewal l   27,  as 
shown  in  Fig.  3,  where  the  f ree   edge  30  of  the  con tac t   element  28  is  i n -  

tended  t o  p r o j e c t  f r o m   the  f ree   edge  31  of  the  s idewal l   27  and  to  con-  

s t i t u t e   p o r t i o n s   of  the  bear ing   c o n t a c t i n g   the  roll   2  in  a  way  c o r r e s -  

ponding  to  tha t   shown  at  the  embodiment  according  to  Fig.  2 .  

At  the  embodiment  according  to  Fig.  4,  which  to  a  great   part   c o r r e s p o n d s  

to  tha t   a cco rd ing   to  Fig.  3  and  compr ises   a  recess  32 , feed   c o n d u i t s  

33,34  and a   p is ton   35,  a  con t ac t   e lement   36  is  located  in  the  p i s t o n  

35  and  faces  to  the  roll  2.  Said  c o n t a c t   element  36  extends  in  t h e  

recess  32,  and  the  c r o s s - s e c t i o n   of  the  element  36  in  a  plane  p e r -  

p e n d i c u l a r   to  the  d i r e c t i o n   of  movement  of  the  p i s t o n   35  is  the  same 

as  tha t   of  the  recess  32  and  p r e f e r a b l y   r e c t a n g u l a r .   The  c o n t a c t  e l e -  

ment  36  has  a  c o n f i g u r a t i o n   adapted  to  the  rounding  of  the  roll   2 ,  

as  shown  in  Fig.  4. 

The  element  36  cons i s t s   of  a  porous  m a t e r i a l ,   for  example  a  s i n t e r e d  

metal  or  a  ceramic,   which  is  permeable   in  respect   of  the  h y d r o s t a t i c  

p r e s su re   medium.  The  element  36  p r e f e r a b l y   comprises  a  l o n g i t u d i n a l  

recess  38  fac ing   t6  the  inner  s u r f a c e   37  of  the  p is ton   35,  by  means 

of  which  recess   p ressure   medium  s u p p l i e d   through  the  condui t   34  i s  

intended  to  be  d i s t r i b u t e d   over  the  element  36. 

The  numeral  39  in  Fig.  5  d e s i g n a t e s   con t ac t   e lements ,   each  of  which  

has  the  form  of  a  plane  p l a t e ,   and  an  element  is  intended  to  a b u t  

the  inner  s u r f a c e   of  each  s i dewa l l   40  of  a  recess  located   in  the  p r e s -  

sure  chamber  6  as  shown  in  Fig.  5,  which  s i dewa l l s   40  are  in  p a r a l l e l  

with  the  axle   (not  shown)  of  the  ro l l   2.  Said  elements  39  are  i n t e n d e d  

to  be  r e t a i n e d   i n ' p l a c e   by  a  c lamping  device   comprising  two  p l a t e s   41, 

which  are  intended  to  abut  each  a  c o n t a c t   element  39  and  to  be  clamped 



apart  by  means  of  screws  42  or  the  l ike   located  between  the  p l a t e s  

41,  whereby  the  con tac t   elements  39  are  pressed  a g a i n s t   t h e i r   r e s -  

pec t ive   s i d e w a l l s   40. 

The  con tac t   e lements   15,28  and  39  at  the  embodiments  accord ing   t o  

Figs.  2,  3  and  5,  r e s p e c t i v e l y ,   which  e lements   c o n s t i t u t e   p o r t i o n s  

c o n t a c t i n g   the  rol l   shel l   su r faces   4  when  the  bear ings   are  moved 

aga ins t   the  r o l l s ,   have  in  common  that   they,   t h e i r   edges,  have  a  r e -  

l a t i v e l y   small  area  and  a  lower  wear  r e s i s t a n c e   than  said  she l l   s u r -  

faces .   The  p o r t i o n s ,   e lements ,   c o n s i s t ,   for  example,  of  a  m a t e r i a l  

c o r r e s p o n d i n g   to  the  kind  of  ma te r i a l   used  in  brake  l i n i n g s .   Upon 

contact   with  the  r o l l s   the  elements  are  worn,  whereby  a d a p t a t i o n   t o  

the  rounding  of  the  roll   is  e f f e c t e d ,   for  example  a f t e r   the  r e g r i n d -  

ingsof the  r o l l ,   by  which  the  roll  d iamete r   is  r e d u c e d .  

The  m a t e r i a l   of  the  elements  also  can  be  s e l e c t e d   so  that   the  e l e -  

ments  e x e r c i z e   an  a p p r e c i a b l e   g r ind ing   or  p o l i s h i n g   e f f e c t   on  t h e  

shell   s u r f a c e s   4  of  the  r o l l s .   The  elements  may  c o n s i s t   of  h o n i n g  

m a t e r i a l ,   g r i n d i n g   s tone  mate r ia l   or  the  l i k e .  

Alfso  at  the  embodiment  according  to  Fig.  4  the  e f f e c t i v e   c o n t a c t  

area  is  r e l a t i v e l y   small ,   due  to  the  p o r o s i t y   of  the  m a t e r i a l .   The 

wear  r e s i s t a n c e   of  the  mate r ia l   compared  to  that   of  the  roll   s h e l l  

su r faces   4  a lso  in  th is   case  can  be  s e l e c t e d   so  tha t   a  de s i r ed   d e g r e e  

of  g r ind ing   or  p o l i s h i n g   e f fec t   can  be  o b t a i n e d .  

In  Fig.  5  the  numeral  43  de s igna t e s   end  wall  e l ements ,   of  which  one  

element  43  is  loca ted   at  the  inner  su r f ace   of  each  s idewal l   44  of  t h e  

p ressure   chamber  6  extending  p e r p e n d i c u l a r l y   to  the  axle  of  the  r o l l  

(not  shown  in  Fig.  5).  The  free  edges  45  of  the  end  wall  e l e m e n t s  

43  have  a  shape  adapted  to  the  rounding  of  the  roll   2  and  are  i n t e n d e d  

to  seal  a g a i n s t   the  shel l   su r face   4  of  the  roll   2.  The  end  w a l l  e l e m e n t s  

e x p e d i e n t l y   are  made  of  an  e l a s t i c   m a t e r i a l ,   for  example  nylon,  t e f l o n  

or  the  l i k e ,   whereby  the  diameter   of  the  roll   is  pe rmi t t ed   to  v a r y  

without  j e o p a r d i z i n g   the  sea l ing   f u n c t i o n .   At  a  d e f i n i t e   design  of  t h e  

elements  43,  t hus ,   s ea l ing   is  p o s s i b l e   even  when  the  roll   has  been  

reground  s eve ra l   times  and  the  roll  d iameter   thereby  has  been  r e d u c e d .  

At  the  embodiments  according  to  Figs.   2-4  e l a s t i c   end  wall  e l e m e n t s  

co r r e spond ing   to  the  elements  43  are  also  provided  in  a  s u i t a b l e   way. 



At  the  embodiments  accord ing   to  Figs.   3  and  4  the   end  wall  e l e m e n t s  

p r e f e r a b l y   are  located  on  the  s ide   s u r f a c e s   of  the  r e s p e c t i v e   p i s -  

ton  p e r p e n d i c u l a r   to  the  axle  of  the  rol l   2 .  

In  two-high  r o l l i n g   mi l l s   accord ing   to  Figs.  6  and  7  the  r o l l s   46 

are  mounted  accord ing   to  the  p re sen t   i n v e n t i o n .  

For  each  ro l l   a  bear ing  box  48  is  provided  which  is  movable  in  v e r -  

t i c a l   d i r e c t i o n   and  guided  in  s tands   47  of  the  mi l l .   The  said  move- 

ment  is  in tended   to  be  e f f e c t e d   by  means  of  a  wedge  49,  which  i s  

movable  p r e f e r a b l y   in  p a r a l l e l   with  the  axles  of  the  r o l l s   46  and 

acts  a g a i n s t   the  upper  s u r f a c e   50  of  the  bear ing  box  48  and  a g a i n s t .  

the  inner  s u r f a c e   51  of  an  end  element  52,  which  is  a s s o c i a t e d  

with  the  s tand  47  and  holds  t o g e t h e r   the  same,  and  which  inner  s u r -  

face  51  is  angu la r   r e l a t i v e   to  said  upper  s u r f a c e   50,  as  shown 

in  Figs.  6  and  7,  where  said  wedge  49  is  intended  to  b e  a d j u s t e d ,  

for  example  by  means  of  a  f ixed  screw  mounted  at  the  wedge,  which  

screw  c o - o p e r a t e s   with  a  nut  54  and  a  f ixed  ho lder -on   member  55 .  

Coarse   a d j u s t m e n t   of  the  roll   gap,  thus  can  be  c a r r i e d   out  in  t h i s  

way  by  means  of  the  wedges  49.  

In  each  bea r ing   box  th ree   r eces ses   56 ,57 ,58   are  provided  which  e x -  

tend  in  p a r a l l e l   with  the  axles  of  the  r o l l s   46.  In  each  of  the  r e c e s -  

ses  a  h y d r o s t a t i c   bear ing  acco rd ing   to  the  inven t ion   is  l oca ted .   The 

bearings-are  shown  r e l a t i v e l y   s c h e m a t i c a l l y   in  the  F igures .   B e a r i n g s  

59,60  are  loca ted   on  d i a m e t r i c a l l y   opposed  sides  of  the  roll   46  in  

the  r o l l i n g   d i r e c t i o n ,   and  a  bea r ing   61  is  located  on  a  d i a m e t r i c a l l y  

opposed  s ide   of  the  roll  46  in  r e l a t i o n   to  the  roll   gap  62.  The  con-  

t ac t   e lements   comprised  in  the  b e a r i n g s   59,60,61  are  de s igna t ed   u n i -  

formly  by  63  in  the  F i g u r e s .  

In  the  F igures   two  p r e s su re   chambers  are  shown  by  way  of  example .  

The  number  of  p r e s su re   chambers,   of  course ,   can  be  va r i ed .   C o n d u i t s  

64  or  the  l ike   are  provided  for  p r e s s u r e   medium  supply  to  each  b e a r i n g .  

Each  bearing  is  movable  i n d i v i d u a l l y   to  and  from  the  roll   46  by  means 

of  two  wedges  65,66  located  in  the  recess   behind  the  bea r ing .   One  o f  

the  wedges  is  movable,  for  example  in  the  same  way  as  the  wedges  49 .  

The  a r rangement   according  to  the  i n v e n t i o n   at  the  r o l l i n g   mill  shown 

in  Figs.  6  and  7  also  comprises  means  for  e f f e c t i n g   r e c i p r o c a t o r y  



movement  between  the  bear ings   59,60,61  and  ro l l s   46  s u b s t a n t i a l l y  

in  p a r a l l e l   with  the  geometr ic   axes  of  the  ro l l s   46.  According  t o  

the  embodiment  shown  in  Fig.  7,  at  one  end  of  each  bear ing  one  end 

of  a  s lewing  b racke t   67  is  h ingedly   a t t a c h e d ,   the  o ther   end  of  wh ich  

is  suppor ted   and  e c c e n t r i c a l l y   a t t ached   on  a  member  68,  which  d r i v e n  

by  a  motor  is  in tended  to  r o t a t e ,   whereby  the  bear ing   by  means  o f  

the  s lewing  bnacket   67  is  caused  to  move  in  the  said  r r e c i p r e c a t o r y  

manner.  A  bear ing   68,  for  example  in  the  form  of  a  needle   b e a r i n g  

68,  is  located   between  the  bear ing  and  the  wedge  package  65,66  l o c a t -  

ed  behind  the  bear ing   in  the  recess  5 6 , 5 7 , 5 8 .  

In  Figs.  8,9  and  10  an  arrangement   according   to  the  i nven t ion   is  shown, 

where  four  bea r ings   69  are  assembled  in  a  c a s s e t t e   or  the  l i k e ,   and 

the  c a s s e t t e   a lso  is  in tended  to  comprise  a  pair   of  work  r o l l s   70 .  

For  each  roll   70  and  pair   of  bear ings   69  two  s u p p o r t i n g   frames  71 

are  provided  which  extend  in  p a r a l l e l   with  the  axle  of  the  r o l l .   In 

each  s u p p o r t i n g   frame  71  two  wedges  73,74  are  provided  which  are  l o -  

cated  in  a  recess   72  in  the  frame.  The  bear ing  proper  69  is  a t t a c h e d  

to  the  wedge  74  loca ted   c l o s e s t   to  the  roll   70.  The  bear ing   69  i s  

movable  to  and  from  the  roll   70  by  moving  the  wedge  74.  Between  t h e  

suppor t ing   frames  d i s t a n c e   members  75,  for  example  sp r ings   75,  a r e  

provided  which  are  in tended  to  keep  apart   the  r o l l s   70  in  un- 

loaded  s t a t e .  

The  c a s s e t t e   is  in tended  to  be  i n se r t ed   into  an  e x i s t i n g   r o l l i n g   m i l l ,  

p r e f e r a b l y   from  the  s ide   and,  thus,   in  the  l o n g i t u d i n a l   d i r e c t i o n   o f  

the  r o l l s .   The  c a s s e t t e   is  intended  to  be  placed  between  the  two  r o l l s  

in  a  two-high  r o l l i n g   mill  or  between  the  work  r o l l s   76  in  a  f o u r -  

high  r o l l i n g   mill  with  back-up  ro l l s   77,  as  shown  in  Fig.  8,  where  t h e  

d r iv ing   is  in tended  to  be  e f f ec t ed   by  f r i c t i o n   between  the  r o l l s   70 

and  the  work  r o l l s   in  the  e x i s t i n g   m i l l .  

The  mounting  of  the  c a s s e t t e   in  a  stand  78  is  shown  s c h e m a t i c a l l y   in 

Fig.  10.  Between  the  s u p p o r t i n g   frames  71  two  end  wall  e lements   79 

are  located  p e r p e n d i c u l a r l y  t o   the  l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

ro l l s   70,  in  which  elements   the  ro l l s   70  are  simply  a t t ached   by  means 

of  end  j o u r n a l   80.  Through  p r e f e r a b l y   one  end  wall  e l ement ,79   con-  

dui ts   81  for  p r e s s u r e   medium  supply  and  screws  82  or  the  l ike   e x t e n d  



for  moving  the  wedges  74.  

A  c a s s e t t e   accord ing   to  the  i n v e n t i o n   can  be  used,  for  example ,  

at  p l a t e   r o l l i n g .   A  b i l l e t   f i r s t   is  ro l led   by  means  of  the  o r d i n a -  

ry  work  r o l l s  o f   the  p la te   r o l l i n g   m i l l ,   and  the  c a s s e t t e   is  i n -  

s e r t ed   into  the  mill  f i r s t   when  the  t h i cknes s   of  the  o r i g i n a l   b i l -  

let  has  been  reduced  to  a  s u i t a b l e   d e g r e e .  

Figs.   9  and  10  show-an  embodiment  of  a  means  for  e f f e c t i n g   r e c i -  

p r o c a t o r y   movement  of  the  bea r ings   in  p a r a l l e l   with  the  r o l l s .   Such 

means  must  not  per  se  be  combined  with  a  c a s s e t t e   accord ing   to  F ig s .  

8-10,  but  are  more  g e n e r a l l y   a p p l i c a b l e   at  a  bear ing   accord ing   t o  

the  i n v e n t i o n .  

For  each  pai r   of  bear ings  69  l oca t ed   on  each  s ide  of  a  plane  t h r o u g h  

the  axles   of  the  ro l l s   70  a  d isc   84  or  the  l ike  h ingedly   su spended  

and  provided  with  a  c en t r a l   hole  83  is  located  in  a  plane  which  i s  

in  p a r a l l e l   with  the  plane  th rough   the  axles  of  the  r o l l s .   One  s l e w i n g  

bracke t   85  or  the  like  per  bea r ing   69  of  said  pair   extend  between  t h e  

bear ing   69  and  disc  84  and  are  h inged ly   a t t ached   to  the  same  and  l o -  

cated  in  the  plane  of  the  disc   84.  A  ro tary   axle  86  s u b s t a n t i a l l y   p e r -  

p e n d i c u l a r   to  the  plane  of  the  d i sc   comprises  two  axle  elements  87, 

which  are  loca ted   e c c e n t r i c a l l y   in  r e l a t i o n   to  the  geomet r ic   a x i s  

of  the  axle  86,  which  axle  e lements   87  are  intended  to  c o - o p e r a t e   w i t h  

the  hole  83  each  in  i ts  d isc   84,  whereby  upon  r o t a t i o n   of  the  axle  86 

a r d a x l e   e lements   87  the  disc  84  is  caused  to  carry  out  gyra to ry   move- 

ment,  and  the  bear ings   69  hereby  via  the  slewing  b racke t   85  are  caused  

to  move  . r e c i p r o c a t o r y .   A  b e a r i n g ,   for  example  in  the  form  of  n e e d l e  

bear ing   88,  p r e f e r a b l y   is  p rovided  between  each  wedge  74  and  t h e  

bea r ing   69  and  at  the  a t t achment   of  the  bea r ing ,   as  shown  in  Figs.  8 

and  10.  

Some  embodiments  of  an  a r rangement   according   to  the  i nven t ion   have 

been  d e s c r i b e d   above,  from  which  the  mode  of  o p e r a t i o n   of  the  a r r a n g e -  

ment  p a r t l y   shoud8  have  become  a p p a r e n t .  

P r e s s u r e   medium  for  the  h y d r o s t a t i c   func t ion   of  the  b e a r i n g s ,   t h u s ,  

i § s u p p l i e d   through  expedient   c h a n n e l s ,   where  the  feed  p r e s su re   can 

be  a d j u s t e d .   At  embod imen t s ,   where  each  bearing  in  a  manner  known  p e r  

se  is  d iv ided   by  p a r t i t i o n   wal ls   into  a  p l u r a l i t y   of  p r e s su re   chambers 

d i s t r i b u t e d   along  the  length  of  the  wcrk  ro l l s   and  with  p r e f e r a b l y   i n -  



d i v i d u a l l y   a d j u s t a b l e   p r e s s u r e   medium  supply,   s e a l i n g   between  a d -  

j acen t   chambers  is  achieved  by  means  of  e l a s t i c a l l y   deformable   end 

wall  e lements   43,  which  can  be  said  to  be  p a r t i t i o n   walls  between 

the  chambers,   and  which  agree  in  shape  with  the  she l l   su r f aces   4 

even  when  the  shape  of  said  su r f aces   v a r i e s ,   for  example  by  r e -  

g r ind ing   the  r o l l s .  

It  is  a  c h a r a c t e r i z i n g   f e a t u r e   of  a r r angemen t s ,   b e a r i n g s ,   a c c o r d i n g  

to  the  i n v e n t i o n ,   tha t   an  i n t e n t i o n a l   c o n t r o l l e d   leakage,   leak  f l o w ,  

of  p r e s s u r e   medium  is  in tended  to  take  p lace ,   where  the  l e a k a g e  

occurs   between  the  con t ac t   elements  and  the  she l l   s u r f a c e  4   t h r o u g h  

a  gap  89,  Fig.  3.  The  s ize   of  the  flow  and  gap  is  c o n t r o l l e d   a.o.   by 

the  p r e s s u r e ,   at  which  the  p ressure   medium  is  supp l i ed   to  the  c a r r y -  

ing  part  of the  bea r ing ,   such  as  the  recesses   12,  23  or  the  l i k e .  

At  low  feed  p r e s s u r e   con tac t   is  e s t a b l i s h e d   between  con tac t   e l e -  

ments  and  r o l l ,   whereby  the  elements  are  worn  a g a i n s t   the  shel l   s u r -  

face  4,  and  where  an  a d a p t a t i o n   to  the  rounding  of  the  roll  is  ob -  

t a ined .   At  con tac t   e lements   with  g r ind ing   or  p o l i s h i n g   p r o p e r t i e s ,  

c u t t i n g   of  the  shel l   s u r f a c e   is  ob t a ined ,   whereby  the  su r f ace   is  c o n -  

d i t i o n e d .  

T h e   means  for  e f f e c t i n g   r e c i p r o c a t o r y   movement  in  p a r a l l e l   with  t h e  

axles  of  the  r o l l s   are  hereby  u t i l i z e d ,   whereby  v a r i a t i o n   in  the  c u t -  

t ing  in  the  l o n g i t u d i n a l   d i r e c t i o n   fo  the  r o l l s   is  p revented .   The 

func t ion   of  said  means  should  be  obvious  in  view  of  the  above  d e s c r i p -  

t i o n .  

At  high  feed  p r e s s u r e   the  gap  and  leakage  are  d i s t i n c t .   The  f u n c t i o n  

of  the  bear ing   here  is  that   of  a  h y d r o s t a t i c   bea r ing .   The  leakage  o f  

p r e s su re   medium,  which  at  cold  r o l l i n g   for  example  is  an  e m u l s i o n  

of  oil  in  water ,   and  at  hot  r o l l i n g ,   for  e x a m p l e , i i s   water ,   i m p l i e s  

e s s e n t i a l   advan tagesJ   The  roll  su r f ace ,   for  example,  is  cooled  e f f e c -  

t i v e l y .   Fur thermore ,   the  su r f ace   of  tile  roll  and  of  the  ro l led   m a t e -  

r ial   is  c leaned ,   whereby  p a r t i c l e s ,   s o - c a l l e d   s c a l e ,   etc.  are  removed.  

At  conven t iona l   r o l l i n g   mi l l s   and  a r rangements ,   the  work  ro l l s   a r e  

s u b j e c t e d   to  d e f l e c t i o n   induced  a.o.  by  the  rol l   force .   The  work 

ro l l s   may  be,  for  example,  the  two  ro l ' s   of  a  two-high  r o l l i n g   m i l l  

or  the  work  ro l l s   of  a  f ou r -h igh   ro l l ing   mi l l .   The  d e f l e c t i o n   g i v e s  

r i se   to,  at  times  u n a c c e p t a b l e   d i f f e r e i z e s   in  t h i c k n e s s   of  the  r o l l e d  



mater ia l   t r a n s v e r s e l y   to  its  l o n g i t u d i n a l   d i r e c t i o n ,   in  such  a  way 
that  the  t h i c k n e s s   is  g r e a t e r   c e n t r a l l y   on  the  product  than  at  i t s  

edges.  C o n v e n t i o n a l l y   th is   is  c o u n t e r a c t e d   by  s o - c a l l e d   c a m b e r i n g ,  

whereby  the  r o l l s   are  given  s l i g h t l y   bobbin  shape.  However,  t h i s  

method  is ,   of  course ,   very  i n f l e x i b l e .   According  to  the  p r e s e n t  
inven t ion   t h i s   problem  can  be  s u b s t a n t i a l l y   reduced,  for  example  

at  f o u r - h i g h   r o l l i n g   m i l l s ,   in  tha t   the  bear ings  are  m o v a b l e   t o  

p o s i t i o n s ,  i n   which  the  plane  i n c l u d i n g   the  two  work  ro l l s   is  moved 

in  p a r a l l e l   in  r e l a t i o n   to  a . p l a n e   i n c l u d i n g   the  two  back-up  r o l l s ,  

which  movement  normal ly   takes  p lace   in  the  r o l l i n g   d i r e c t i o n .   By 

c o n t r o l l i n g   the  movement,  the  d e f l e c t i o n   can  be  c o n t r o l l e d ,   and  t h e  

component  of  the  roll   f o r c e  a c t i n g   on  the  work  ro l l s   to  a  s u b s t a n -  

t i a l   degree  can  be  d e f l e c t e d   to  the  back-up  r o l l s .   The  said  move- 

ment  hereby  can  take  place  by  means  of  the  desc r ibed   wedge  a r r a n g e -  

ments  and/or   by  means  of  the  bea r ings   when  they  comprise  b e a r i n g  

i n s e r t s   and  a d j u s t i n g   devices   as  at  the  embodiments  accord ing   t o  

Figs.  3  and  4,  whereby  the  bear ings   are  d ivided  into  a  p l u r a l i t y  

of  p r e s s u r e   chambers  d i s t r i b u t e d   along  the  length  of  the  work  r o l l s  

and  p r e f e r a b l y   with  i n d i v i d u a l l y   a d j u s t a b l e   p r e s su re   medium  s u p p l y ,  

and  where  each  p r e s s u r e   chamber  6  comprises   a  member,  such  as  t h e  

b e a r i n g  i n s e r t s   of said  p i s t i o n s   19,35,   which  are  i n d i v i d u a l l y   movab le  

to  and  from'-the  r o l l .   In  a  s u b s t a n t i a l l y   co r r e spond ing   way,  the  d e -  

f l e c t i o n   of  each  roll   can  be  c o n t r o l l e d   in  a  two-high  pair   of  r o l l s ,  

for example  accord ing   to  Figs.  6  and  7,  where  wedge  systems  or  t h e  

l ike  are  provided  and  the  p r e s s u r e   chambers  can  be  provided  w i t h  

p i s t o n s   1 9 , 3 5 .  

As  should  have  become  apparent   from  the  d e s c r i p t i o n   and  i n t r o d u c t o r y  

po r t i on ,   an  a r rangement   accord ing   to  the  inven t ion   at  r o l l i n g   m i l l s  

o f f e r s   s eve ra l   advantages   over  the  p r i o r   a r t .   The  i n v e n t i o n ,   f o r  

example,  i m p l i e s r t h a t   bear ings   s imply  can  be  adapted  to  v a r i a t i o n s  

in  the  d i ame te r   of  the  work  r o l l s ,   w i thou t   d i s m a n t l i n g   the  b e a r i n g s  

for  r e g r i n d i n g .   The  inven t ion   f u r t h e r   implies   tha t   the  shel l   s u r -  

face  of  the  rol l   can  be  c o n d i t i o n e d   at  demand  by  the  b e a r i n g s ,  

wi thout   d i s m a n t l i n g  t h e   r o l l i n g   m i l l .   The  i nven t ion   f u r t h e r   o f f e r s  

the  p o s s i b i l i t y   of  very  f l e x i b l e   cambering,   which  can  be  a d a p t e d  

to  the  product   and  r o l l i n g   sequence.   The  inven t ion   in  th i s   way  r e n -  

ders  p o s s i b l e   a.o.   s u b s t a n t i a l   gains  in  c a p a c i t y .   By  said  leak  f low 



of  p r e s su re   medium,  the  ro l l s   are  cooled  e f f e c t i v e l y ,   and  p a r t i c l e s  

etc.  are  removed,  whereby  the  s e r v i c e   l i f e   of  the  ro l l s   i n c r e a s e s   and 

the  product  q u a l i t y   is  improved.  By  means  of  said  c a s s e t t e   a r r a n g e -  

ment,  which  is  rendered  possi ble  by  the  low  space  r equ i rements   o f  

the  b e a r i n g s ,   an  e x i s t i n g   r o l l i n g   mill  can  be  completed,   whereby  t h e  

c a p a c i t y  o f   the  mill  in  respect   of  r o l l i n g   thin  products  i n c r e a s e s  

s u b s t a n t i a l l y   and  whereby  in  c e r t a i n   cases  t h inne r   products   can  be  

r o l l e d .  

It  is,  of  cou r se ,   also  p o s s i b l e   to  imagine  minor  changes  and  more 

embodiments  beyond  what  has  been  d e s c r i b e d   above .  

More  bea r ings   per  r o l l ,   for  example,  than  shown  in  the  Figures  can  

be  p rovided ,   and  the  bear ings   can  be  moved  in  a  way  o the r   than  by 

wedge  sys tems,   for  example  h y d r a u l i c a l l y   by  means  of  p i s t o n s .  

The  movement  of  the  p i s tons   19,35,  bear ing   i n s e r t s ,   can  be  e f f e c t e d ,  

for  example,  mechan i ca l l y   ins tead   of  h y d r a u l i c a l l y .  

The  means  for  e f f e c t i n g   said  r e c i p r o c a t o r y   r e l a t i v e   movement  be tween  

bear ings  and  r o l l s   can  ope ra t e   in  a  d i f f e r e n t   way,  for  example  h y d r a u -  

l i c a l l y   or  p n e u m a t i c a l l y .  

T h e i n v e n t i o n ,   thus ,   must  not  be  regarded  r e s t r i c t e d   to  the  embodiments  

set  fo r th   above,  but  can  be  var ied   w i th in   the  scope  of  the  a t t a c h e d  

c l a i m s . .  



1.  An  a r rangement   at  r o l l i n g   m i l l s ,   e s p e c i a l l y   sheet  and  s t r i p  

r o l l i n g   m i l l s ,   for  s u p p o r t i n g   work  ro l l s   t h e r e i n ,   which  ro l l s   have  

a  smooth  she l l   s u r f a c e   along  at  l eas t   a  s u b s t a n t i a l   por t ion   of  t h e i r  

length ,   and  two  or  more  h y d r o s t a t i c   bear ings   a c t i n g   aga ins t   s a i d  

smooth  she l l   s u r f a c e s   are  p rov ided   for  s u p p o r t i n g   the  work  r o l l s ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   the  bea r ings   ( 3 , 6 , 7 , 5 9 , 6 0 , 6 1 , 6 9 )  

are  movable  to  p o s i t i o n s ,  i n i w h i c h   they  are  in  con t ac t   with  t h e  

smooth  shel l   s u r f a c e s  ( 4 ) ,   tha t   t h e i r   po r t i ons   ( 1 5 , 1 7 , 2 8 , 3 0 , 3 6 , 3 9 ,  

63)  thereby  c o n t a c t i n g   the  she l l   s u r f a c e s   (4)  have  small  area  and  a 

lower  wear  r e s i s t a n c e   than  said  she l l   s u r f a c e s   (4),  and  that   h y d r o - .  

s t a t i c   p r e s s u r e   medium  is  in tended   to  c o n t r o l l e d   flow  out  between 

said  po r t i ons   ( 1 5 , 1 7 , 2 8 , 3 0 , 3 6 , 3 9 , 6 3 )   and  the  she l l   su r faces   ( 4 ) .  

2.  An  a r rangement   as  de f ined   in  claim  1 ,  c  h  a  r  a  c  t  e  r  i  z  -  

e  d  i  n   that   said  p o r t i o n s   ( 1 5 , 1 7 , 2 8 , 3 0 , 3 6 , 3 9 , 6 3 )   of  the  b e a r i n g s  

when  they  are  in  con t ac t   with  said  shel l   s u r f a c e s   (4)  exe rc i ze   a 

g r ind ing   or  p o l i s h i n g   e f f e c t   on  the  same,  and  the  arrangement   p r e f e r -  

ably  a lso  comprises   means  ( 6 7 , 6 8 , 6 9 , 8 3 , 8 4 , 8 5 , 8 6 , 8 7 )   for  e f f e c t i n g   r e -  

c i p r o c a t o r y   r e l a t i v e  m o v e m e n t   between  bear ings   (59 ,60 ,61 ,69 )   and  work 

ro l l s   (2 ,46 ,70)   s u b s t a n t i a l l y   in  p a r a l l e l   with  the  geometr ic   axes  o f  

the  work  r o l l s   ( 2 , 4 6 , 7 0 ) .  

3.  An  a r rangement   as  de f i ned   in  claim  1  or  2,  where  h y d r o s t a t i c  

bear ings   are  p rovided   for  s u p p o r t i n g   the  work  r o l l s   in  a  d i r e c t i o n  

s u b s t a n t i a l l y   t r a n s v e r s e l y   to  a  plane  inc lud ing   both  work  r o l l s ,  

while  back-up  r o l l s   are  p rov ided   for  s u p p o r t i n g   the  work  ro l l s   on 

s u b s t a n t i a l l y   d i a m e t r i c a l l y   opposed  s ides  of  the  work  r o l l s ,   c  h  a  -  

r  a  c  t  e  r  i  z  e  d   i  n  tha t   the  h y d r o s t a t i c   bear ings   ( 3 , 6 , 7 , 5 9 , 6 0 ,  

69)  are  movable  to  p o s i t i o n s ,   in  which  the  p l a n e  i n c l u d i n g   the  two 

work  ro l l s   is  moved  in  p a r a l l e l   in  r e l a t i o n   to  the  plane  i n c l u d i n g  

the  two  back-up  r o l l s .  

4.  An  a r rangement   as  de f ined   in  any one  of  the  claims  1  -  3 ,  

c h a r a c t e r i z e d   i  n  that   the  bear ings   ( 3 , 6 , 7 , 5 9 , 6 0 , 6 1 , 6 9 )  

in  a  manner  known  per  se  are  d iv ided   by  means  of  p a r t i t i o n   walls  (14 ,  

21,44)  into  a  p l u r a l i t y   of  p r e s s u r e   chambers  d i s t r i b u t e d   along  t h e  



length  of  the  work  r o l l s ,   with  p r e f e r a b l y   i n d i v i d u a l l y   a d j u s t a b l e  

p r e s s u r e   medium  supply,   and  that   p o r t i o n s   (43,45)  of  the  p a r t i t i o n  

wal ls   c o n t a c t i n g   the  work  r o l l s   p r e f e r a b l y   are  e l a s t i c a l l y   d e f o r m -  

able  for  adap t ing   to  the  shape  of  said  shel l   s u r f a c e s   ( 4 ) .  

5.  An  a r rangement   as  de f ined   in  any one  of  the  claims  1  -  3, 

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t h a t   the  bea r ings   in  a  manner  known 

per  se  are  d iv ided   into  a  p l u r a l i t y   of  p r e s s u r e   chambers  (6)  d i s -  

t r i b u t e d   along  the  length  of  the  work  r o l l s ,   with  p r e f e r a b l y   i n d i -  

v i d u a l l y   a d j u s t a b l e   p r e s s u r e   medium  supply,   and  tha t   the  p r e s s u r e  

chambers  are  f o r m e d  i n  r o w s   of  bear ing   suppor t s   ( 5 9 , 6 0 , 6 1 , 6 9 )   mov- 

able  i n d i v i d u a l l y   to  and  from  the  work  r o l l s   ( 2 , 4 6 , 7 0 ) .  

6.  An  a r rangement   as  de f ined   in  claim  5,  c  h  a  r  a  c  t  e  r  i  z  -  

e d  in  tha t   p o r t i o n s   (43,45)  of  a d j a c e n t   bea r ing   suppor t   wal ls   ( 1 4 ,  .  

21,44)  c o n t a c t i n g   the  work  ro l l s   p r e f e r a b l y   are  e l a s t i c a l l y   deform-  .  
able  for  adap t ing   to  the  shape  of  said  shel l   s u r f a c e s   ( 4 ) .  

7.  An  a r rangement   as  def ined   in  any one  of  the  claims  1  -  6 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  tha t   the  p o r t i o n s   ( 1 5 , 1 7 , 2 8 , 3 0 , 3 6 , 3 9 ,  

63)  of  the  de f i n ing   walls   (13,27)  of  the  p r e s s u r e   chambers  (6)  e x t e n d -  

ing  in  p a r a l l e l   with  the  work  r o l l s ,   which  p o r t i o n s   con t ac t   the  work 

r o l l s   ( 2 , 4 6 , 7 0 ) ,   are  formed  on  s e p a r a t e   bear ing   i n s e r t s . ( 1 9 , 3 5 ) .  

8.  An  a r rangement   as  de f ined   in  the  claims  1 -  7,  c  h  a   r  a  c  -  

t  e  r  i  z  e  d   i n  that   said  p o r t i o n s   ( 1 5 , 1 7 , 2 8 , 3 0 , 3 9 , 6 3 )   c o n t a c t i n g  

the  shel l   s u r f a c e s   (4)  c o n s i s t   of  brake  l in ing   m a t e r i a l   or  the  l i k e .  

9.  An  a r rangement   as  de f ined   in  claim  1  -  8 ,   c  h  a  r  a  c  t  e  r   i  z -  

e  d  i   t h a t   the  bear ings   are  movable  to  said  p o s i t i o n s b y   means  of  a t  

l eas t   one  wedge  (74,66)  movable  s u b s t a n t i a l l y   in  p a r a l l e l   with  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  r o l l s   ( 2 , 4 6 , 7 0 ) .  

10.  An  ar rangement   as  def ined   in  claims  2  -  9 ,   compr is ing   means 

for  e f f e c t i n g   r e c i p r o c a t o r y   r e l a t i v e   movement  between  bea r ings   and 

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

r o l l s ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t h a t   for  each  pa i r   of  b e a r i n g s  

(69)  loca ted   on  each  side  of  a  plane  through  the  axles   of  the  r o l l s  

(70)  a  h inged ly   suspended  disc   (84)  or  the  l ike  with  a  c en t r a l   h o l e  

(83)  is  loca ted   in  a  plane  in  p a r a l l e l   with  the  plane  through  t h e  



axles  of  the  r o l l s ,   and  one  s lewing  b racke t   (85)  or  the  like  p e r  

bear ing   (69)  of  the  pa i r   extends   between  the  bear ing   (69)  and  t h e  

disc  (84)  and  is  h inged ly   a t t a c h e d   to  them  and  loca ted   in  the  p l a n e  

of  the  disc  (84),  and  a  r o t a t a b l e   axle  (86)  s u b s t a n t i a l l y   p e r p e n d i -  

cu la r   to  the  plane  of  the  disc  comprises   two  axle  elements  (87) 

loca ted   e c c e n t r i c a l l y   in  r e l a t i o n   to  the  geomet r i c   axis  of  the  a x l e  

(86),  which  axle  e l ements   c o - o p e r a t e   with  the  hole  (83)  each  of  o n e  

disc  whereby  upon  r o t a t i o n   of  the  axle  (86)  and  axle  elements  (87)  

the  disc  (84)  is  caused  to  car ry   out  g y r a t o r y   movement,  and  t h e  

bea r ings   (69)  hereby  via  the  s lewing  b r acke t s   (85)  are  caused  t o  

car ry   out  r e c i p r o c a t o r y   movement.  

11.  An  a r rangement   as  de f ined   in  any one  of  the  preceding  c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  that   a  pa i r   of  work  ro l l s   (70)  w i t h  

bea r ings   (69)  are  l oca ted   in  a  c a s s e t t e   or  the  l ike ,   which  is  i n t e n d -  

ed  p r e f e r a b l y   in  p a r a l l e l   with  the  axles  of  the  r o l l s   (70)  to  be  i n -  

s e r t ed   between  the  work  r o l l s   (76)  of  an  e x i s t i n g   ro l l i ng   m i l l .  
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