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©  Removal  of  scale  from  steel  strip. 
  scale  breaker  for  removing  scale  from  metal  strip, 

particularly  steel  strip  (11). 
An  object  is  to  provide  a  scale  breaker  which  will  not 

clog  up  with  scale.  The  scale  breaker  (Figure  2)  comprises 
support  rolls  (1)  and  (2)  carried  in  bearings  (71  and  (8)  which 
are  located  outboard  of  the  rolls  to  be  clear  of  loose  scale.  A 
breaker  roll  (51  is  supported  by  thrust  bearings  which  allow 
radical  movement  relative  to  the  support  rolls,  the  breaker 
roll  being  retained  by  the  strip  as  it  passes  under  roll  (1),  over 
breaker  roll  (5)  and  under  roll  (2). 

Water  jets,  rotating  wire  brushes  and  abrasive  rolls  or 
belts  may  be  used  to  assist  in  scale  removal. 



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

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

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

c o o l s   down  to  room  t e m p e r a t u r e ,   i r o n   o x i d e s   f o rm  on  t h e  

s t e e l   s t r i p .   T h i s   d e p o s i t   of  i r o n   o x i d e ,   u s u a l l y   c a l l e d  

s c a l e ,   has   to  be  r e m o v e d   b e f o r e   c o l d   r o l l i n g .   The  s t r i p   i s  

n o r m a l l y   c o l d   r o l l e d   to  o b t a i n   t h e   f i n a l   t h i c k n e s s  r e q u i r e d  

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

s u r f a c e   f i n i s h .   I t   i s   t h e r e f o r e   e s s e n t i a l   to  r e m o v e   i r o n  

o x i d e s   or  s c a l e ,   w h i c h   a r e   a b r a s i v e   a n d . w h i c h   w o u l d   s p o i l  

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

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

u s u a l l y   h y d r o c h l o r i c   or  s u l p h u r i c   a c i d s .  

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

end  to   p i c k l i n g   l i n e s   in   o r d e r   to  f l a t t e n   t h e   s t r i p ,   b u t   we 

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

i n v o l v e d   in   s t r e t c h   l e v e l l i n g   has   t h e   e f f e c t   of  l o o s e n i n g  

and  r e m o v i n g   some  of  t h e   s c a l e   f rom  t h e   s u r f a c e   o f   t h e  

s t r i p .  

S t r e t c h   l e v e l l e r s   c u r r e n t l y   u s e d   h a v e   s m a l l   d i a m e t e r  

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

as  a r e   i l l u s t r a t e d   in   F i g s .   3  and  4  of  our   P a t e n t   S p e c i f i c a t -  

i o n   No.  1 5 4 5 1 1 4 .   T h i s   shows   a  t y p i c a l   a r r a n g e m e n t   o f  

b a c k i n g   r o l l s   to   s u p p o r t   a  s m a l l   d i a m e t e r   work   r o l l .  

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

t h e   l o o s e   s c a l e   or  o x i d e   f rom  t h e   s t e e l   s t r i p   m u s t   be  w a s h e d  

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

a r o u n d  t h e   b a c k - u p   r o l l s   and  a l s o   s c a l e   m u s t   be  p r e v e n t e d  

f rom  f i n d i n g   i t s   way  i n t o   t h e   b e a r i n g s   of  t h e   b a c k i n g   r o l l s .  

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

r o l l   a s s e m b l y   i s   a  c o n t i n u o u s   m a i n t e n a n c e   p r o b l e m   i n   a  s t e e l  

W o r k s .  

An  o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  new  t y p e   o f  

s c a l e   b r e a k e r   f o r   l o o s e n i n g   and  r e m o v i n g   s c a l e   f r o m   m e t a l  

s t r i p ,   w h i c h   o v e r c o m e s   t h e   p r o b l e m s   of  s c a l e   d i s p o s a l   to   a  



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

b a c k i n g   r o l l s .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   a  s c a l e   b r e a k e r ,   f o r  

l o o s e n i n g   a n d / o r   r e m o v i n g   s c a l e   from  m e t a l   s t r i p   o f   p r e -  

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

s u p p o r t e d   a t   t h e i r   o u t e r   e n d s ,   o u t b o a r d   o f  s a i d   p r e d e t e r -  

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

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

r o l l s   and  f r e e   to  move  r a d i a l l y  o f   t h e   s u p p o r t   r o l l s ,   b e i n g  

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

The  s c a l e   b r e a k i n g   r o l l   may  be  s u p p o r t e d   a t   i t s   e n d s  

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

b u t   t h e   t h r u s t   b e a r i n g s   a g a i n   a r e   o u t b o a r d   o f   t h e   s t r i p   a n d  

may  be  w e l l   p r o t e c t e d   a g a i n s t   t he   i n g r e s s   o f   s c a l e .  

The  b a c k i n g . r o l l s   may  be  d r i v e n   or   u n d r i v e n ,   and  i t  

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

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

t h e . s t r i p .  

I f   t h e   r o l l s   a r e   u n d r i v e n   b r i d l e   r o l l s   may  be  u s e d   a t  

e n t r y   or  e x i t   to  t h e   s c a l e   b r e a k e r   f o r   c o n t r o l l i n g   t h e  

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

W a t e r   j e t s   may  be  u s e d   i f   d e s i r e d   to   e n s u r e   t h a t   a l l  

s c a l e   i s   f l u s h e d  a w a y   f rom  t h e   s c a l e   b r e a k e r .   A l t e r n a t i v e l y ,  

an  a i r   s u c t i o n   s y s t e m   may  be  u s e d   to  r e m o v e   d u s t   and   s c a l e  

or  a  c o m b i n a t i o n   of  a i r   s u c t i o n   and  w a t e r   j e t s .   F o r  

i n s t a n c e ,   w a t e r   j e t s   may  be  u s e d   w h e r e   t h e   b r e a k e r   r o l l   i s  

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

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

r o l l s .  

In  a d d i t i o n ,   or  a l t e r n a t i v e l y ,   r o t a t i n g   w i r e   b r u s h e s ,  

a b r a s i v e   r o l l s ,   or  a b r a s i v e   b e l t s   may  be  u s e d   to   b r u s h   a w a y  
t h e   l o o s e n e d   s c a l e .  

I f   d e s i r e d   t h e   s c a l e   b r e a k e r   may  be  f o l l o w e d   by  a n  

a c i d   p i c k l i n g   a p p a r a t u s   and  t h i s   in   t u r n   may  be  c o m b i n e d  

w i t h   or  f o l l o w e d   by  a  c o l d   r o l l i n g   m i l l   so  t h a t   t h e  

o p e r a t i o n s   of  d e s c a l i n g   and  c o l d   r o l l i n g   may  be  c a r r i e d   o u t  

on  a  c o n t i n u o u s - b a s i s .  



C o n v e n t i o n a l   p r a c t i c e   i s   to  d e s c a l e   s t e e l   s t r i p   i n   a 

p i c k l i n g   l i n e   and  r e c o i l   i t .   The  c o l d   r o l l i n g   o p e r a t i o n   i s  

n o r m a l l y   c a r r i e d   ou t   s e p a r a t e l y .   By  d e s c a l i n g   and  r o l l i n g  

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

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

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

F i g .   1  s h o w s   d i a g r a m m a t i c a l l y   a  s c a l e   b r e a k e r  

i n c o r p o r a t i n g   t h e   p r e s e n t   i n v e n t i o n ;  

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

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

F i g .   1  and  i l l u s t r a t e s   t h e   b e a r i n g s   of   t h e   s u p p o r t   a n d  

b r e a k e r   r o l l s ;  

F i g .   3  i l l u s t r a t e s   a  s c a l e   b r e a k e r   u s i n g   m u l t i p l e  

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

b r u s h e s ,   a b r a s i v e   r o l l s   or  a b r a s i v e   b e l t s   to   r e m o v e   s c a l e ;  

a n d  

F i g .   4  i l l u s t r a t e s   t he   c o m b i n a t i o n   of   a  s c a l e   b r e a k e r  

e m b o d y i n g   t h e   i n v e n t i o n   w i t h   an  a c i d   p i c k l e   l i n e   and  c o l d  

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

In  F i g .   1  t h e   s c a l e   b r e a k e r   shown   c o m p r i s e s   s u p p o r t  

r o l l s   1,  2,  3  and  4  w h i c h   s u p p o r t   in   p a i r s   r e s p e c t i v e l y  

s c a l e   b r e a k e r   r o l l s   5  and  6  of  s m a l l e r   d i a m e t e r   t h a n   t h e  

s u p p o r t   r o l l s .  

As  shown  in   F i g .   2  t h e   s u p p o r t   r o l l s   1  and  2  a r e  

c a r r i e d   on  r o l l   b e a r i n g s   7  and  8  l o c a t e d   w e l l   o u t b o a r d   of   t h 2  

p r e d e t e r m i n e d   s t r i p   w i d t h   which   can   be  d e s c a l e d   by  t h e   s c a l e  

b r e a k e r .   The  s t r i p   w i d t h   would   be  s l i g h t l y   l e s s   t h a n   t h e  

w i d t h   of  r o l l   1  shown  in  F i g .   2.  The  b r e a k e r   r o l l  5   i s  

s u p p o r t e d   by  t h r u s t   b e a r i n g s  ?   and  10  w h i c h   a l l o w   r a d i a l  

m o v e m e n t   r e l a t i v e l y   to  t h e   s u p p o r t   r o l l s .  

The  s t r i p   11,   as  i l l u s t r a t e d   in   F i g .   1,  i s   w r a p p e d  

a r o u n d   t h e   b r e a k e r   r o l l   5  and  r o u n d   s u c c e s s i v e   s u p p o r t   r o l l s .  

The  s t r i p   i t s e l f ,   b e c a u s e   t e n s i o n   i s   a p p l i e d   to   i t ,   p u l l s  

t h e  b r e a k e r   r o l l  5   t o w a r d s   t he   s u p p o r t   r o l l s   and  t h u s   t h e  

e n d s   of  t h e   b r e a k e r   r o l l   do  not   h a v e   to  be  s u p p o r t e d   i n  

b e a r i n g s   o t h e r   t h a n  t h e   t h r u s t   b e a r i n g s   s h o w n   in   F i g .   2 .  

Wa te r   j e t s   12  and  13  a re   l o c a t e d   so  as  to  r e m o v e  

s c a l e   w h i c h   i s   l o o s e n e d   by  the   s c a l e   b r e a k e r .  



A l t e r n a t i v e l y ,   as  shown  in  r e l a t i o n   to   r o l l s   3  and  4  

and  s c a l e   b r e a k e r   r o l l   6  an  a i r   e x t r a c t i o n   s y s t e m   14  may  b e  

u s e d   to  e x t r a c t   s c a l e   and  d u s t .  

As  i l l u s t r a t e d   in  F i g .   3  t h e r e   may  be  t h r e e   o r   m o r e  

p a i r s   of  t h e   s u p p o r t   r o l l s   and  t h e s e   s u p p o r t   r o l l s   m a y  

s u p p o r t   t h r e e   or  more   b r e a k e r   r o l l s .   R o t a t i n g   w i r e   b r u s h e s  

or  a b r a s i v e   r o l l s   or  a b r a s i v e   b e l t s   14,  15  and  16  may  b e  

l o c a t e d   so  as  to  e n g a g e   e i t h e r   t h e   b r e a k e r   r o l l s   5  and   6  o r  

s t r i p   p a s s i n g   o v e r   t h e   s u p p o r t   r o l l s   s u c h   as   r o l l   4 .  

As  s h o w n   in  F i g .   4  t h e   s c a l e   b r e a k e r   w h i c h   h a s   t h e  

r e f e r e n c e   n u m e r a l   17  may  be  i m m e d i a t e l y   f o l l o w e d   by  an  a c i d  

p i c k l e   l i n e   18  and  a  c o l d   r o l l i n g   m i l l   19 ,   t h e   s t r i p   11 

p a s s i n g   t h r o u g h   t h e   s c a l e   b r e a k e r   17,  t h r o u g h   t h e   a c i d  

p i c k l e   b a t h   20  o v e r   s u i t a b l e   s u p p o r t i n g   r o l l s   21  -  a n d  

24  and  i n t o   t h e   s t a n d s   25  and  26  of  a  c o l d   r o l l i n g   m i l l .  

The  c o l d   r o l l i n g   m i l l   may  be  of  c o n v e n t i o n a l   d e s i g n   and  m a y  
h a v e   any   n u m b e r   of  s t a n d s ,   two  s t a n d s   b e i n g   i l l u s t r a t e d   f o r  

t h e   s a k e   of  e x a m p l e .  

In  o p e r a t i o n   s t r i p   i s   s e v e r l y   b e n t   r o u n d   r o u n d   t h e  

s m a l l   d i a m e t e r   b r e a k e r   r o l l s   5  and  6  and  a t   t h e   s a m e   t i m e  

t h e   s t r i p   i s   t e n s i o n e d   and  made  to  s t r e t c h   and  t h i s   h a s   t h e  

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

t h e   same  way  t h a t   t h e   c o n v e n t i o n a l   s t r e t c h   l e v e l l e r   a c h i e v e s  

t h e   o b j e c t   of  f l a t t e n i n g   t h e   s t r i p .   I t   i s   to   be  n o t e d   t h a t  

t h e   s m a l l   d i a m e t e r   b r e a k e r   r o l l s   5  and  6  a r e   h e l d   i n   p l a c e  

by  t h e   s t r i p   and  l a r g e   d i a m e t e r   r o l l s   o n l y   and  no  b a c k i n g  

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

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

b e i n g   c l o s e d   in   s u i t a b l e   h o u s i n g s .  

R o l l s   1,  2,  3  and  4  may  be  d r i v e n   i n   s u c h   a  m a n n e r  

t h a t r o l l   2  r u n s   f a s t e r  t h a n   r o l l   1  and  r o l l   3  r u n s   f a s t e r   t h a n  

r o l l   2  e t c . ,   in   o r d e r   to  s t r e t c h   t h e   s t r i p .   A l t e r n a t i v e l y ,  

t h e s e   r o l l s   c o u l d   be  u n d r i v e n   and  b r i d l e   r o l l s   of   c o n v e n t i o n a l  

d e s i g n   c o u l d   be  u s e d   at   e n t r y   or  e x i t   to  t h e   s c a l e   b r e a k e r  

f o r   c o n t r o l l i n g   e l o n g a t i o n   and  t e n s i o n   o f   t h e   s t r i p .   I t   m a y  
be  n e c e s s a r y   to  use   t h e   w a t e r   j e t s   as  s h o w n   to  e n s u r e   t h a t  

a l l   s c a l e   p r o d u c e d   i s   f l u s h e d   away  f rom  t h e   m a c h i n e .  



A l t e r n a t i v e l y   i t   may  be  p o s s i b l e   s i m p l y   to  use   an  a i r  

s u c t i o n   s y s t e m   to  r e m o v e   t h e  d u s t .   A  c o m b i n a t i o n   of   b o t h  

s y s t e m s   c o u l d   a l s o   be  u s e d .  

S i n c e   t h e   s c a l e   b r e a k e r   w i l l   r e m o v e   m o s t   o f   t h e   s c a l e  

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

c o l d   r o l l i n g   w i l l   be  v e r y   much  r e d u c e d   and  t h i s   w i l l   r e d u c e  

t h e   c o s t   of  t h e   w h o l e   p r o c e s s .  

B y   u s i n g   s e v e r a l   s c a l e   b r e a k e r   r o l l s   as  i n   F i g .   3,  t h e  

a m o u n t   of  f l e x i n g   and  t he   t o t a l   a m o u n t   of   s t r e t c h i n g   o f   t h e  

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

much  more   of  t h e   s c a l e .   By  u s i n g   t h e   w i r e   b r u s h e s   o r  

a b r a s i v e   r o l l s   or  a b r a s i v e   b e l t s   shown   i n  F i g .   3,  t h e  

r e m a i n d e r   of  t h e   s c a l e   can  be  s u b s t a n t i a l l y   r e m o v e d .  



1.  A  s c a l e   b r e a k e r   f o r   l o o s e n i n g   a n d / o r   r e m o v i n g  

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

a  p a i r   of  b a c k i n g   r o l l s   and  a  s c a l e   b r e a k i n g   r o l l  

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t he   b a c k i n g   r o l l s   ( 1 , 2 )   a r e  

s o l e l y   s u p p o r t e d   a t   t h e i r   o u t e r   e n d s ,   o u t b o a r d   o f   s a i d  

p r e d e t e r m i n e d   s t r i p   w i d t h ,   in   b e a r i n g s   ( 7 , 8 )   p r o t e c t e d  

a g a i n s t   s c a l e ,   and  a  s c a l e   b r e a k i n g   r o l l   (5)  of  s m a l l e r  

d i a m e t e r   t h a n   t h e   s u p p o r t   r o l l s   ( 1 , 2 )   and  f r e e   to   m o v e  

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

(11)  w h i c h   i s   b e i n g   d e s c a l e d .  

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

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t he   s c a l e   b r e a k i n g   r o l l   ( 5 )  

i s   s u p p o r t e d   a t   i t s   e n d s   in  t h r u s t   b e a r i n g s   ( 9 , 1 0 )   t o  

h o l d   t h e   r o l l   (5)  l a t e r a l l y   in  p o s i t i o n ,   t h e   t h r u s t   b e a r i n g s  

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

t h e   i n g r e s s   of   s c a l e .  

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

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t he   b a c k i n g   r o l l s   ( 1 , 2 )   a r e  

d r i v e n   and  so  a r r a n g e d   t h a t   t h e   s e c o n d   r o l l   (2)  of  a  p a i r  

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

in  o r d e r   to   s t r e t c h   t h e   s t r i p   ( 1 1 ) .  

4.  A  s c a l e   b r e a k e r   a c c o r d i n g   to   c l a i m   2  a n d  

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t h e   b a c k i n g   r o l l s   ( 1 , 2 )   a r e  

u n d r i v e n ,   and  b r i d l e   r o l l s   a r e   u s e d   a t   e n t r y   a n d / o r   e x i t  

to   t h e   s c a l e   b r e a k e r   f o r   c o n t r o l l i n g   t h e   e l o n g a t i o n   a n d  

t e n s i o n   of  t h e   s t r i p .  

5.  A  s c a l e   b r e a k e r   a c c o r d i n g   to   a n y  o n e   of  c l a i m s  

1  to   4  c h a r a c t e r i s e d   by  t h i s ,   t h a t   w a t e r   j e t s   a r e   u s e d   t o  

e n s u r e   t h a t   a l l   s c a l e   is   f l u s h e d   away  f r o m   t h e   s c a l e  

b r e a k e r .  

6.  A  s c a l e   b r e a k e r   a c c o r d i n g   t o  a n y   o f   c l a i m s   1  t o   5 

and  c h a r a c t e r i s e d   by  t h i s ,   t h a t   an  a i r   s u c t i o n   s y s t e m   i s  

u s e d   to   r e m o v e   d u s t   and  s c a l e .  

7.  A  s c a l e   b r e a k e r   a c c o r d i n g   to   any  o f   c l a i m s   1  t o   4 

and  c h a r a c t e r i s e d   by  t h i s ,   t h a t   w a t e r   j e t s   a r e   u s e d   w h e r e  -  

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



a i r   e x t r a c t i o n   i s   u s e d   w h e r e   t h e   b r e a k e r   r o l l   i s   l o c a t e d  

b e l o w   t h e   s u p p o r t   r o l l s ,   to  r e m o v e   s c a l e   and   d u s t .  

8.  A  s c a l e   b r e a k e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m s  

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

a b r a s i v e   r o l l s   or  a b r a s i v e   b e l t s   a r e   u s e d   to   b r u s h   a w a y  

t h e   l o o s e n e d   s c a l e .  

9.  A  s c a l e   b r e a k e r   a c c o r d i n g   to   any   p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   by  b e i n g   f o l l o w e d   by  an  a c i d   p i c k l i n g  

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

so  t h a t   t h e   o p e r a t i o n s   of   d e s c a l i n g   and  c o l d   r o l l i n g   may  b e  

c a r r i e d   o u t   on  a  c o n t i n u o u s   b a s i s .  
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