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©  Multi-point  straightening  bow  type  continuous-casting  machine  having  a  low  machine  height. 

(g)  Continuous-casting  machine  (CCM)  which  comprises  a 
curved  mold  (9),  an  oscillating  means  (8)  for  imparting 
oscillation  movement  to  the  curved  mold  (9),  a  strand- 
guiding  means  (1  1  )  in  which  a  plurality  of  pairs  of  upper  and 
lower  supporting  rolls  (15,  14)  are  arranged  so  as  to  guide  a 
strand  along  the  basic  radius  of  the  curve,  a  multi-point 
straightening  means  (12)  in  which  a  plurality  of  pairs  of 
upper  and  lower  straightening  rolls  (21  )  for  straightening  the 
strand  is  arranged  and  which  defines  curves  having  succes- 
sively  increasing  radii,  and  a  guiding  means  for  guiding  the 
strand  in  a  horizontal  direction. 

Maintenance  and  roll-alignment  adjustment  of  the 
curved  strand-guiding  path  of  the  above-mentioned  CCM  are 
facilitated  in  that  said  CCM  further  comprises  a  removable 
and  exchangeable  strand  (3),  which  is  placed  on  a  stand- 
carrying  base  frame  (1)  and  which  is  provided  with  the 
curved  mold  (9)  and  the  oscillating  means  (8),  and  a  main 
frame  (10),  which  is  connected  to  the  stand  (3)  and  in  which 
the  strand-guiding  means  (11)  and  the  multi-point  straight- 
ening  means  (12)  are  removably  and  exchangeably 
arranged,  whereby  the  curved  mold  (9),  the  oscillating 
means  (8),  the  strand-guiding  means  (11),  and  the  multi- 
point  straightening  means  (12)  are  set  in  a  block  in  a  single 
stand  which  is  removably  and  exchangeably  arranged  at  a 
predetermined  position  on  the  base  frame. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e m e n t   in  a  

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

(CCM)  h a v i n g   a  low  m a c h i n e   h e i g h t ,   w h i c h   m a c h i n e   c o m p r i s e s   a  

c u r v e d   m o l d ;   an  o s c i l l a t i n g   m e a n s   f o r   i m p a r t i n g   o s c i l l a t i o n  

m o v e m e n t   to  t he   c u r v e d   mold ;   a  s t r a n d - g u i d i n g   means   in   w h i c h  

a  p l u r a l i t y   o f   p a i r s   of  u p p e r   and  l o w e r   s u p p o r t i n g   r o l l s   i s  

a r r a n g e d   so  as   to  g u i d e   a  s t r a n d   a l o n g   t he   b a s i c   r a d i u s   o f  

t he   c u r v e ;   a  m u l t i - p o i n t   s t r a i g h t e n i n g   means   in   w h i c h   a  

p l u r a l i t y   of   p a i r s   of  u p p e r   and  l o w e r   s t r a i g h t e n i n g   r o l l s  

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

h a v i n g   s u c c e s s i v e l y   i n c r e a s i n g   r a d i i ;   and  a  h o r i z o n t a l  

g u i d i n g   m e a n s   f o r   g u i d i n g   the   s t r a n d   in   a  h o r i z o n t a l   d i -  

r e c t i o n .   The  p r e s e n t   i n v e n t i o n   r e m a r k a b l y   i m p r o v e s   t h e  

m a i n t a i n a b i l i t y   of  the   p a r t s   and   e q u i p m e n t   of   t he   a b o v e -  

- m e n t i o n e d   c o n t i n u o u s - c a s t i n g   m a c h i n e   c o n s t i t u t i n g   t h e  

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

The  a b o v e   d e s c r i b e d   CCM  h a v i n g   a  low  m a c h i n e - h e i g h t  

( l o w - h e a d )   i s   d e s c r i b e d   in   J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n   ( K o k a i )   Nos .   5 6 - 1 4 0 6 2   t h r o u g h   5 6 - 1 4 0 6 5 .   T h e  

a b o v e - m e n t i o n e d   J a p a n e s e   u n e x a m i n e d   p a t e n t   p u b l i c a t i o n s  

d i s c l o s e ,   in   a  s p e c i f i c   e m b o d i m e n t ,   a  m u l t i - p o i n t   s t r a i g h t - '  

e n i n g   b o w - t y p e   l o w - h e a d   CCM  w i t h   a  m a c h i n e   h e i g h t   of   a  l i t t l e  

l e s s   t h a n   6  m,  a  c o n t i n u o u s   f i v e - p o i n t   s t r a i g h t e n i n g   m e a n s ,  
and  a  b a s i c   r a d i u s   of  t he   c u r v e   of   t he   c u r v e d   mold  and  t h e  

s t r a n d - g u i d i n g   means   of   5800  mm.  In  s u c h   a  l o w - h e a d   CCM, 

c a s t i n g   i s   c a r r i e d   o u t   u n d e r   a  low  c a s t i n g - s p e e d   in   t h e  

r a n g e   of   f rom  0 .7   to  0 . 7 5   m/min   and  u n d e r   m o d e r a t e   c o o l i n g .  

The  c o n t i n u o u s   f i v e - p o i n t   s t r a i g h t e n i n g   means   can  s t r a i g h t e n  

s t r a n d   p o r t i o n s   where   t he   m o l t e n   s t e e l   has   no t   y e t   s o l i d i -  

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

s t e e l   i s   f r o m   40%  to  70%,  and  t he   s o l i d i f i e d   s h e l l   h a s  

h i g h - t e m p e r a t u r e   and  i s   t h i n :   The  f e r r o s t a t i c   p r e s s u r e  



a p p l i e d   to  s a i d   s t r a n d   p o r t i o n s   i s   low  and  t h e   s t r a i g h t e n i n g  

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

0.35%  or   l e s s .  

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

t e m p e r a t u r e   o f   t he   s t r a n d   p o r t i o n  i n   t he   c o n t i n u o u s   f i v e -  

- p o i n t   s t r a i g h t e n i n g   m e a n s   b e i n g   in   t he   r a n g e   o f   f r o m  

900°C  to  1 0 0 0 ° C ,   o f  a  q u a l i t y   n o t   o n l y   n o t   i n f e r i o r   to  b u t  

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

c o n v e n t i o n a l   b o w - t y p e   CCM  h a v i n g   a  h i g h   m a c h i n e   h e i g h t  

( h i g h - h e a d   CCM) ,  in   w h i c h   t h e   b a s i c   r a d i u s   o f   t h e   c u r v e  

i s   f rom  1 0 . 5   to  1 2 . 5   m  and   t h e   s t r a i g h t e n i n g   o f   a  s t r a n d  

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

s t r a i g h t e n i n g .  

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

l o w - h e a d   CCM  in   w h i c h   t h e   m a i n t a i n a b i l i t y   o f   t h e   p a r t s   a n d  

e q u i p m e n t   o f   t h e   low  h e a d   CCM  c o n s t i t u t i n g   t h e   c u r v e d   s t r a n d -  

- g u i d i n g   p a t h   i s   r e m a r k a b l y   i m p r o v e d .  

The  b a s i c   t h i n k i n g   b e h i n d   t h e   l o w - h e a d   CCM  of   t h e  

p r e s e n t   i n v e n t i o n   i s   as   f o l l o w .  

T r i a l   c a l c u l a t i o n s   by  t h e   p r e s e n t   i n v e n t o r s   showed   t h a t  

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

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

r a d i u s   f rom  3  to  5  m  and   a  3-  to  1 6 - p o i n t   s t r a i g h t e n i n g  

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

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

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

c u r v e d   m o l d ,   and  a  s t r a n d - g u i d i n g   means   i n c l u d i n g   one  o r  

more  s u p p o r t i n g   r o l l s   i n   a  h i g h - h e a d   CCM  w i t h   a  b a s i c   c u r v e  
r a d i u s   f rom  1 0 . 5   to  1 2 . 5   m  and   a  o n e - p o i n t   s t r a i g h t e n i n g  

means   and  t h a t ,   t h e r e f o r e ,   i t   i s   p o s s i b l e   to  i n c o r p o r a t e  
i n t o   one  s t a n d   the   c u r v e d   p o r t i o n   of   t he   l o w - h e a d   CCM, 

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

by  a  c r a n e   a p p a r a t u s   f o r   p a c k a g e   e x c h a n g e   w i t h o u t   h a v i n g   t o  

i n c r e a s i n g   c o n v e n t i o n a l   c r a n e   c a p a c i t i e s .  

The  p r e s e n t   i n v e n t i o n   was  made  on  t h e   b a s i s   of   t h e  

a b o v e - m e n t i o n e d   d i s c o v e r y .  



The  g i s t   of  t he   p r e s e n t   i n v e n t i o n   r e s i d e s   in  a  m u l t i -  

- p o i n t   s t r a i g h t e n i n g   b o w - t y p e   l o w - h e a d   CCM  wh ich   c o m p r i s e s   a  

c u r v e d   m o l d ,   an  o s c i l l a t i n g   means   f o r   i m p a r t i n g   o s c i l -  

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

in   w h i c h   a  p l u r a l i t y   of   p a i r s   of  u p p e r   and  l o w e r   s u p p o r t i n g  

r o l l s   a re   a r r a n g e d   so  as   to  g u i d e   a  s t r a n d   a l o n g   t he   b a s i c  

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

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

r o l l s   f o r   s t r a i g h t e n i n g   the   s t r a n d   i s   a r r a n g e d   and  d e f i n e s  

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

g u i d i n g   means   f o r   g u i d i n g   t he   s t r a n d   in   a  h o r i z o n t a l   d i -  

r e c t i o n .   The  CCM  i s   c h a r a c t e r i z e d   in   t h a t   i t   f u r t h e r  

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

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

w i t h   t he   c u r v e d   mold   and   the   o s c i l l a t i n g   m e a n s ,   and  a  m a i n  

f r a m e   wh ich   i s   c o n n e c t e d   to  t he   s t a n d   and  on  w h i c h   t h e  

s t r a n d - g u i d i n g   m e a n s   and   the   m u l t i - p o i n t   s t r a i g h t e n i n g   m e a n s  

a r e   r e m o v a b l y   and  e x c h a n g e a b l y   a r r a n g e d .   The  c u r v e d   m o l d ,  

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

s t r a i g h t e n i n g   m e a n s   a r e   t h u s   s e t   in   a  b l o c k   in  the   s i n g l e  

s t a n d   wh ich   i s   r e m o v a b l y   and  e x c h a n g e a b l y   a r r a n g e d   a t   a  

p r e d e t e r m i n e d   p o s i t i o n   on  the   b a s e   f r a m e .  

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

r e f e r e n c e   to  t h e   d r a w i n g s ,   w h e r e i n :  

F i g .   1  i s   an  e x p l a n a t o r y   f r o n t   v i ew   of  a  m u l t i -  

- p o i n t   s t r a i g h t e n i n g   bow  t y p e   l o w - h e a d   CCM  a c c o r d i n g   to  o n e  

e m b o d i m e n t   o f   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  s i d e   v i e w  

of  the   leg  of  t he   s t a n d   shown  in  F i g .   1,  as  s een   in   a  

d i r e c t i o n   of  t he   a r r o w   a;  F i g .   3  i s   a  f r o n t   v iew  of  a  p r e -  

f e r r e d   e m b o d i m e n t   o f   a  s t r a n d - s t r a i g h t e n i n g   r o l l   s e g m e n t  

c o n s t i t u t i n g   the   m u l t i - p o i n t   s t r a i g h t e n i n g   means   shown  i n  

F i g .   1 ;  F i g .   4  i s   a  c r o s s - s e c t i o n a l   v i e w   a l o n g   l i n e   A-A  o f  

F i g .   3;  F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   a l o n g   l i n e   B-B  o f  

F i g .   4;  F i g .   6  i s   an  e n l a r g e d   c r o s s - s e c t i o n a l   v iew  of   t h e  

p o r t i o n   of  F i g .   3;  and   F i g .   7  i s   an  e x p l a n a t o r y   v i ew   o f  

t he   o s c i l l a t i n g   m e a n s   of   t h e   l o w - h e a d   CCM. 

F i g u r e   1  i l l u s t r a t e s   one  e m b o d i m e n t   of   the   p r e s e n t  



i n v e n t i o n .   In  F i g .   1,  a  s t a n d - c a r r y i n g   b a s e   f r ame   1  f o r  

c a r r y i n g   a  s t a n d   3  i s   s e c u r e d   to  the   u p p e r   s u r f a c e   of  a  
f o u n d a t i o n   2.  The  s t a n d   3  i s   s e c u r e d   to  a  p r e d e t e r m i n e d  

p o s i t i o n   on  the   b a s e   f r a m e   1  w h i l e   b e i n g   h e l d   b e t w e e n   a  

s t a n d - f i x i n g   means   4  and   a  s t a n d - p r e s s i n g   means   5.  A. 

g u i d e   6  s e c u r e d   to  t h e   b a s e   f r a m e   1  s e r v e s   to  r e g u l a t e   t h e  

p o s i t i o n   w h e r e   t he   s t a n d   3  i s   s e c u r e d   to  t h e   b a s e   f r ame   1 .  

F i g u r e   2  i s   a  s i d e   v i e w   of   t he   l e g   of   t h e   s t a n d   3  s h o w n  

i n   F i g .   1.  In  F i g .   2,  a  p r o j e c t i o n   22  p r o v i d e d   on  the   b a s e  

f r a m e   1  f i t s   in   a  g r o o v e   23  f o r m e d   in   t h e   l o w e r   s u r f a c e   o f  

t h e   l e g   o f   t he   s t a n d   3  so  as   to  r e g u l a t e   t h e   p o s i t i o n   w h e r e  

t h e   s t a n d   3  i s   s e c u r e d   to  t h e   b a s e   f r a m e   1 .  

R e f e r r i n g   b a c k   to  F i g .   1,  an  o s c i l l a t i n g   t a b l e   7 

m o u n t e d   on  the   s t a n d   3  i s   c a u s e d   to  o s c i l l a t e   by  an  o s c i l -  

l a t i n g   means   8.  The  o s c i l l a t i n g   means   8  i s   m o u n t e d   on  t h e  

s t a n d   3.  A  c u r v e d   mold   9  i s   m o u n t e d   on  t h e   o s c i l l a t i n g  
t a b l e   7 .  

The  o s c i l l a t i n g   t a b l e   7  i s   p i v o t a b l y   s u p p o r t e d   a t   i t s  

s u p p o r t i n g   p o i n t   01  and   a t   i t s   o s c i l l a t i o n   p o i n t   02  by  m e a n s  
of   a  b l a n k e t   40  m o u n t e d   on  t h e   s t a n d   3  and   by  means   of   a n  

o s c i l l a t i n g - d r i v i n g   l e v e r   42  i n c l u d i n g   an  o s c i l l a t i o n -  

- g e n e r a t i n g   cam  s h a f t   41  o f   t h e   o s c i l l a t i n g   means   8,  r e -  

s p e c t i v e l y .   An  o s c i l l a t i o n - d r i v i n g   r e d u c t i o n   u n i t   43  and  a  

d r i v i n g   m o t o r   44  a r e   a l s o   m o u n t e d   on  t h e   s t a n d   3.  A  r o t a r y  

d r i v i n g   s h a f t   47  o f   t h e   o s c i l l a t i o n - g e n e r a t i n g   cam  s h a f t   41  

i s   c o n n e c t e d   t o  a   r o t a r y   d r i v i n g   s h a f t   45  o f   t he   r e d u c t i o n  

u n i t   43  t h r o u g h   a  c o u p l i n g   46.  The  r o t a t i o n   o f   t he   r o t a r y  

d r i v i n g   s h a f t   47  i s   t r a n s m i t t e d   to  t h e   o s c i l l a t i o n - g e n e r a t i n g  

cam  s h a f t   41  t h r o u g h   a  t r a n s m i s s i o n   m e c h a n i s m   ( n o t   s h o w n ) .  

A  m a i n   f r ame   10  i s   c o n n e c t e d   to  and  i s   l o c a t e d   w i t h i n  

t h e   s t a n d   3.  A  s t r a n d - g u i d i n g   means   11  and  a  m u l t i - p o i n t  

s t r a i g h t e n i n g   means   12  a r e   r e m o v a b l y   and  e x c h a n g e a b l y   m o u n t e d  

on  t h e   ma in   f r ame   10.  The  s t r a n d - g u i d i n g   m e a n s   11  i s   o n e  

c o n v e n t i o n a l l y   u s e d   in   t h e   h i g h - h e a d   CCM  and  i s   c o m p o s e d   o f  

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

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



l o w e r   s u p p o r t i n g   r o l l s   14  r o t a t a b l y   s u p p o r t e d   by  a  l o w e r  

s e g m e n t   f r a m e   13  and  a  p l u r a l i t y   of   u p p e r   s u p p o r t i n g   r o l l s   15  

r o t a t a b l y   s u p p o r t e d   by  an  u p p e r   s e g m e n t   f r a m e   16.  Each  o f  

the   u p p e r   s u p p o r t i n g   r o l l s   15  has   a  c o r r e s p o n d i n g   l o w e r  

s u p p o r t i n g   r o l l   14  p o s i t i o n e d   o p p o s i t e   t h e r e t o .   The  u p p e r  

s e g m e n t   f r a m e   16  i s   c o n n e c t e d   to  t he   l o w e r   s e g m e n t   f r ame   13  

t h r o u g h   a  c o u p l i n g   rod  ( n o t   s h o w n ) .   The  s t r a n d - g u i d i n g  

means   11,  in   t h e   fo rm  of  a  s e g m e n t ,   i s   c o n n e c t e d   to  t he   m a i n  

f r a m e   10  by  a  c o u p l i n g   18.  Each   of   t he   l o w e r   s u p p o r t i n g  

r o l l s   14  of   t h e   s t r a n d - g u i d i n g   means   11,  whose  l o w e r   f r a m e   13  

i s   m o u n t e d   on  the   main   f r ame   10,  i s   a r r a n g e d   a l o n g   the  b a s i c  

r a d i u s   of   t h e   c u r v e .  

The  m u l t i - p o i n t   s t r a i g h t e n i n g   m e a n s   12  c o m p r i s e s   a  

s e r i e s   of   t h r e e   s t r a n d - s t r a i g h t e n i n g   r o l l   s e g m e n t s   24 

a r r a n g e d   r e m o v a b l y   and  e x c h a n g e a b l y   on  t h e   m a i n   f rame  1 0 .  

Each  of   t he   s t r a n d - s t r a i g h t e n i n g   r o l l   s e g m e n t s   24  c o m p r i s e s  

a  p l u r a l i t y   of   p a i r s   of   s t r a i g h t e n i n g   r o l l s   21  r o t a t a b l y  

s u p p o r t e d   on  o p p o s i n g   s u r f a c e s   of   a  l o w e r   s e g m e n t   f rame  19A 

and  an  u p p e r   s e g m e n t   f r a m e   19B.  The  u p p e r   s e g m e n t   f r a m e   19B 

i s   r e m o v a b l y   s e c u r e d   to  c o u p l i n g   r o d s   20  i n s t a l l e d   a t   f o u r  

c o r n e r s   of  t he   l o w e r   s e g m e n t   f r a m e   19A.  The  s t r a i g h t e n i n g  

r o l l s   21,  w h i c h   a r e   r o t a t a b l y   s u p p o r t e d   by  the   l o w e r   s e g m e n t  

f r a m e   19A,  a r e   p o s i t i o n e d   so  as   to  d e f i n e   c u r v e s   h a v i n g  

s u c c e s s i v e l y   i n c r e a s i n g   r a d i i .   The  s t r a n d - s t r a i g h t e n i n g  

r o l l   s e g m e n t s   24  a r e   c o n n e c t e d   to  t h e   m a i n   f r a m e   10  by  m e a n s  
of  a  c o u p l i n g   2 5 .  

A  g u i d i n g   means   f o r   g u i d i n g   a  s t r a n d   in   t he   h o r i z o n t a l  

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

h o r i z o n t a l   g u i d i n g   r o l l   s e g m e n t s   and  i s   i n s t a l l e d   a f t e r   t h e  

m u l t i - p o i n t   s t r a i g h t e n i n g   means   12  l o c a t e d   w i t h i n   the  s t a n d   3 .  

The  h o r i z o n t a l   g u i d i n g   means   i s   n o t   shown  in  the   d r a w i n g s .  

R e f e r e n c e   n u m e r a l   26  d e n o t e s   a  l i f t i n g   f i t t i n g   p r o v i d e d   o n  

the   s t a n d   3 .  

In  a c c o r d a n c e   w i t h   a  l o w - - h e a d   CCM  27  h a v i n g   the  a b o v e -  

- m e n t i o n e d   s t r u c t u r e ,   the   c u r v e d   mold   9,  t he   o s c i l l a t i n g  

means   8,  t he   s t r a n d   g u i d i n g   means   11  and  t he   m u l t i - p o i n t  

s t r a i g h t e n i n g   means   12  a r e   d i r e c t l y   or   i n d i r e c t l y   s e t   in  t h e  



s i n g l e   s t a n d .   In  a d d i t i o n ,   r e l e a s e   of  t he   f o r c e   of  t h e  

s t a n d - p r e s s i n g   m e a n s   5,  p r e s s i n g   t h e   s t a n d   3  a g a i n s t   t h e  

s t a n d - f i x i n g   m e a n s   4  a l l o w s   r a p i d   e x c h a n g e   of  t he   s t a n d   3 

w i t h   a n o t h e r   s t a n d   ( n o t   shown)   o f   t h e   same  c o n s t r u c t i o n ,  

l o c a t e d   o f f   l i n e   and   r e a d y   f o r   u s e ,   by  means   of  a  c r a n e   ( n o t  

s h o w n ) .   A f t e r   t h e   s t a n d   3  i s   r e m o v e d   o f f   l i n e   f rom  t h e   b a s e  

f r a m e   1,  t h e   c u r v e d   s t r a n d - g u i d i n g   a p p a r a t u s ,   w h i c h   c o m p r i s e s  

t h e   c u r v e d   mo ld   9,  t h e   s t r a n d - g u i d i n g   means   11,  and  t h e  

m u l t i - p o i n t   s t r a i g h t e n i n g   m e a n s   12,  i . e . ,   t he   t h r e e   s t r a n d -  

- s t r a i g h t e n i n g   r o l l   s e g m e n t s   24,   can   be  s u b j e c t e d   to  i n -  

s p e c t i o n   and   m a i n t e n a n c e .   I f   n e c e s s a r y ,   t he   c u r v e d   mold   9 ,  

t he   s t r a n d - g u i d i n g   means   11  o r   t h e   m u l t i - p o i n t   s t r a i g h t e n i n g  

means   12  c a n   t h e n   be  r e p l a c e d .  

The  l o w - h e a d   CCM  o f   t he   p r e s e n t   i n v e n t i o n   t h e r e f o r e  

e n a b l e s   r o l l - a l i g n m e n t   a d j u s t m e n t   b e t w e e n   the   s e g m e n t s  

11 ,   24  o f f   l i n e ,   c o m p a r e d   w i t h   t he   c o n v e n t i o n a l   h i g h - h e a d   CCM 

where   s u c h   r o l l   a l i g n m e n t   a d j u s t m e n t   has   b e e n   e f f e c t e d   o n  

l i n e .   T h e r e f o r e ,   more   p r e c i s e   r o l l - a l i g n m e n t   a d j u s t m e n t  

b e c o m e s   p o s s i b l e   in   t he   p r e s e n t   i n v e n t i o n .  

G e n e r a l l y ,   when  t h e   s t a n d   3  i s   o f f   l i n e   f o r   e x c h a n g e   o f  

t he   s t r a i g h t e n i n g   r o l l s   21,  s u p p o r t e d   by  t he   o p p o s i n g   s u r -  

f a c e s   of   t h e   s e g m e n t   f r a m e   19,   of   t h e   t h r e e   s t r a n d - s t r a i g h t -  

e n i n g   r o l l   s e g m e n t s   24,   t he   m u l t i - p o i n t   s t r a i g h t e n i n g  

means   12  i s   r e m o v e d   f rom  t h e   m a i n   f r a m e   c o n n e c t e d  t o   t h e  

s t a n d   3 .  

R e f e r r i n g   to  F i g .   7,  t h e   o s c i l l a t i o n - d r i v i n g   r e d u c t i o n  

u n i t   43  and   t h e   d r i v i n g   m o t o r   44  o f   t h e   o s c i l l a t i n g   m e a n s   8 

a r e   m o u n t e d   on  a  h o l d e r   48  s e c u r e d   to  t he   f o u n d a t i o n   2.  T h e  

o s c i l l a t i o n - g e n e r a t i n g   cam  s h a f t   41  o f   t he   o s c i l l a t i n g  

m e a n s   8  i s   m o u n t e d   on  t h e   s t a n d   3  w h i c h   i s   r e m o v a b l y   a n d  

e x c h a n g e a b l y   p l a c e d   on  t h e   s t a n d - c a r r y i n g   b a s e   f r a m e   1.  T h e  

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

u n i t   43  i s   r e m o v a b l y   c o n n e c t e d   to  t h e   r o t a r y   d r i v i n g   s h a f t   47 

of   t he   o s c i l l a t i o n - g e n e r a t i n g   cam  s h a f t   41  t h r o u g h   a  c o n -  

n e c t i n g   and   d i s c o n n e c t i n g   m e c h a n i s m   49.  So  as  to  m i n i m i z e  

t h e   t i m e   r e q u i r e d   f o r   t he   e x c h a n g e   work   of   t he   s t a n d   3,  t h e  

n u m b e r s   of   n e c e s s a r y   o s c i l l a t i o n - d r i v i n g   r e d u c t i o n   u n i t s   4 3  



and  d r i v i n g   m o t o r s   44  h a v e   b e e n   k e e p   a t   one  e a c h .  

The  c o n s t r u c t i o n   of   t he   c o n n e c t i n g   and   d i s c o n n e c t i n g  

m e c h a n i s m   49  i s   as   f o l l o w s .   A  s p l i n e   s h a f t   50  i s   f i t t e d   t o  

the   r o t a r y   d r i v i n g   s h a f t   45  of   t he   o s c i l l a t i o n - d r i v i n g  

r e d u c t i o n   u n i t   43.  A  s h a f t   51  h a v i n g   a  s p l i n e   b o r e   i s  

f i t t e d   to  t h e   end  of   t h e   r o t a r y   d r i v i n g   s h a f t   47  of  t h e  

o s c i l l a t i o n - g e n e r a t i n g   cam  s h a f t   41.  A  b e a r i n g   52  l o c a t e d  

on  the   h o l d e r   48  i s   d i s p l a c e a b l e   f o r w a r d   and  b a c k w a r d   g u i d e d  

by  a  g u i d e   58.  A  t r a n s m i s s i o n   s h a f t   53  i s   r o t a t a b l y   s u p -  

p o r t e d   by  t h e   b e a r i n g   52.  The  end  p o r t i o n   of   t he   t r a n s -  

m i s s i o n   s h a f t   53  f o r m s   a  s p l i n e   s h a f t   54  w h i c h   i s   r e m o v a b l y  

f i t t e d   in  t he   s p l i n e   b o r e   of   t he   s h a f t   5 1 .  

A  s h a f t   55  h a s   a  s p l i n e   b o r e   i n t o   w h i c h   the   s p l i n e  

s h a f t   50  of  t h e   o s c i l l a t i o n - d r i v i n g   r e d u c t i o n   u n i t   43  i s  

i n s e r t e d ,   i s   s l i d a b l e   in   t he   d i r e c t i o n   of   t he   s p l i n e   s h a f t   5 0 ,  

and  i s   f i t t e d   in   t h e   r e a r   end   of   t he   t r a n s m i s s i o n   s h a f t   5 3 .  

A  h y d r a u l i c   c y l i n d e r   56  i s   c o n n e c t e d   to  t h e   r e a r   end  o f  

the   g u i d e   58  l o c a t e d   on  t h e   h o l d e r   48.  The  c y l i n d e r   s h a f t   5 7  

i s   c o n n e c t e d   to  t h e   b e a r i n g   5 2 .  

With  t h e   a b o v e   c o n n e c t i n g   and  d i s c o n n e c t i n g   m e c h a n i s m   4 9 ,  

f o r w a r d   d r i v i n g   of   t he   h y d r a u l i c   c y l i n d e r   56  of  t he   h o l d e r   4 8  

e n a b l e s   c o n n e c t i o n   of  t he   r o t a r y   d r i v i n g   s h a f t   45  of  t h e  

o s c i l l a t i o n - d r i v i n g   r e d u c t i o n   u n i t   43,   l o c a t e d   on  t h e  

h o l d e r   48,   to  t h e   r o t a r y   d r i v i n g   s h a f t   47  o f   t he   o s c i l l a t i o n -  

- g e n e r a t i n g   cam  s h a f t   41,   i n s t a l l e d   on  t h e   s t a n d   3  m o u n t e d  

on  the   s t a n d - c a r r y i n g   b a s e   f r a m e   1.  B a c k w a r d   d r i v i n g   of  t h e  

h y d r a u l i c   c y l i n d e r   56  e n a b l e s   r e l e a s e   of   t he   a b o v e   c o n n e c t i o n .  

Now,  w i t h   t he   m u l t i - p o i n t   s t r a i g h t e n i n g   means   12  o f   t h e  

l o w - h e a d   CCM  27  ( F i g s .   1  and   7 ) ,   a  l a r g e r   number   of  s t r a i g h t -  

e n i n g   p o i n t s   i s   p r e f e r a b l e   so  as  to  d i s p e r s e   the   s t r a i n .  

For  t h i s   r e a s o n ,   t h e   d i a m e t e r   of  and  t he   d i s t a n c e   b e t w e e n  

t he   s t r a i g h t e n i n g   r o l l s   2 1 - a r e   s m a l l e r   t h a n   t h o s e   of   r o l l s  

of  a  s t r a n d - g u i d i n g   r o l l   s e g m e n t   of   a  h i g h - h e a d   CCM.  W i t h  

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

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

as  the   s t r a i g h t e n i n g   r o l l s   21,   t h o u g h   the   c a s e   may  v a r y  

d e p e n d i n g   on  the   w i d t h   of  t he   s t r a n d s .   I t   i s   t h e r e f o r e  



p r e f e r a b l e   to  use  r o l l s   s u p p o r t e d   a t   t h r e e   or   more  p o i n t s ,  

i . e . ,   s o - c a l l e d   d i v i d e d   r o l l s ,   as   t he   s t r a i g h t e n i n g  

r o l l s .  

In  t he   s t r a n d - g u i d i n g   r o l l   s e g m e n t   of   t h e   c o n v e n t i o n a l  

h i g h - h e a d   CCM,  the   r o l l s   s u p p o r t e d   by  the   u p p e r   o r   l o w e r  

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

r o l l - b e a r i n g   b o x e s   s e c u r e d   to   t h e   f r a m e   s u r f a c e   by  means   o f  

n u t s   and   b o l t s .  

Use  o f   t h e   a b o v e - m e n t i o n e d   r o l l   r e m o v a b l e   m e t h o d   of   t h e  

h i g h - h e a d   CCM  f o r   t h e   d i v i d e d   r o l l s   o f   t he   l o w - h e a d   CCM  27 

( F i g s .   1  and   7 ) ,   h o w e v e r ,   w o u l d   mean  t h r e e   or   more  b e a r i n g  

b o x e s   w o u l d   h a v e   to  be  d e t a c h e d   f rom  the   f r a m e   s u r f a c e .  

T h i s   w o u l d   t a k e   a  d i s a d v a n t a g e o u s l y   long   t i m e   w h e n  

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

i n   t h e   m u l t i - p o i n t   s t r a i g h t e n i n g   means   1 2 .  

In   o r d e r   to  e l i m i n a t e   t h e   a b o v e - m e n t i o n e d   d i s a d v a n t a g e ,  

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

shown  i n   F i g s .   3  t h r o u g h   6,  i n   w h i c h   d i v i d e d   r o l l s   can  b e  

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

s e g m e n t s   24  o f   t he   m u l t i - p o i n t   s t r a i g h t e n i n g   means   12  s h o w n  

i n   F i g .   1 .  

F i g u r e   3  i s   a  f r o n t   v i e w   o f   t h e   s t r a n d - s t r a i g h t e n i n g  

r o l l   s e g m e n t   24.  F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   v i e w   a l o n g  

l i n e   A-A  o f   F i g .   3.  F i g u r e   5  i s   a  c r o s s - s e c t i o n a l   v i e w  

a l o n g   l i n e   B-B  of   F i g .   4.  F i g u r e   6  i s   an  e n l a r g e d   c r o s s -  

s e c t i o n a l   v i e w   of  t h e   p o r t i o n   o f   F i g .   3 .  

R e f e r r i n g   to  F i g s .   3  t h r o u g h   6,  e a c h   o f   t h e   l o w e r   a n d  

u p p e r   s e g m e n t   f r a m e s   19  A  a n d   B  i s   p r o v i d e d   w i t h   r e c t a n g u l a r  

a p e r t u r e s   29  i n t o   w h i c h   a  c a s s e t t e   f r a m e   28  f o r   s u p p o r t i n g  

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

s h a f t s   30  ( F i g .   6)  a r e   s c r e w e d   a t   t he   two  o u t e r   s i d e s   of  t h e  

r e c t a n g u l a r   a p e r t u r e s   29.  A  p a i r  o f   s t r a i g h t e n i n g   r o l l s   21 

e a c h   h a v i n g   r o l l - b e a r i n g   b o x e s   31  a t   the   e n d s   t h e r e o f   a r e  

p l a c e d   in   j u x t a p o s i t i o n   to  e a c h   o t h e r .   The  r o l l - b e a r i n g  

b o x e s   31  a r e   s e c u r e d   to  t h e   c a s s e t t e   f r ame   28  in   a  c o n -  

v e n t i o n a l   m a n n e r .   T a p e r   s u r f a c e s   33  a r e   f o r m e d   a t   t h e  

b o t t o m   s u r f a c e s   of  t h e   two  e n d s - o f   t he   c a s s e t t e   f r a m e   2 8 ,  



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

t u r e s   29.  The  two  t a p e r   s u r f a c e s   33  a r e   o p p o s i t e   to  o n e  

a n o t h e r .   In  a d d i t i o n ,   t h e   two  e n d s   of   the   c a s s e t t e   f r a m e   28 

a r e   p r o v i d e d   w i t h   p e n e t r a t i n g   a p e r t u r e s   32  t h r o u g h   w h i c h   t h e  

s c r e w   s h a f t   30  of   the   l o w e r   and  u p p e r   s e g m e n t   f r a m e s   19  A 

and   B  i s   p r o j e c t e d .   T h u s ,   a  c a s s e t t e   t y p e   r o l l   a s s e m b l y   34  

i s   c o n s t r u c t e d .  

In  F i g .   6,  t he   s c r e w   s h a f t   30  i s   f i t t e d   in   a  t a p e r  

b l o c k   36  h a v i n g   an  e l l i p t i c a l   a p e r t u r e   35.  The  end  o f   a  

b o l t   38  e n g a g e d   w i t h   a  n u t   means   37  i s   s e c u r e d   to  t he   u p p e r  
s u r f a c e   of   t h e   c a s s e t t e   f r a m e   28  o u t s i d e   t he   t a p e r   b l o c k   3 6 .  

A  b o l t   38  e n g a g e d   w i t h   t h e   n u t   means   37  i s   c o n n e c t e d   a t   a n  

end  t h e r e o f   to  t he   r e a r   s u r f a c e   o f   t he   t a p e r   b l o c k   36  s o  
t h a t   t h e   t a p e r   b l o c k   36  c an   be  d i s p l a c e d   f o r w a r d   and  b a c k -  

ward   by  r o t a t i o n   of   t h e   b o l t   3 8 .  

When  t he   c a s s e t t e   t y p e   r o l l   a s s e m b l y   34  i s   m o u n t e d   o n  

t he   l o w e r   and  u p p e r   s e g m e n t   f r a m e s   19  A  and  19  B,  t h e   s c r e w  

s h a f t s   30  a r e   f i t t e d   in   t he   p e n e t r a t i n g   a p e r t u r e s   32  o f   t h e  

c a s s e t t e   f r a m e   28  of   t he   c a s s e t t e   t y p e   r o l l   a s s e m b l y   34  s o  

t h a t   t he   c a s s e t t e   f r a m e   28  r e s t s   on  the   t a p e r e d   s u r f a c e   o f  

the   t a p e r   b l o c k   36.  Then   the   t a p e r   b l o c k   36  i s   d i s p l a c e d  

f o r w a r d   and  b a c k w a r d   by  r o t a t i n g   the   b o l t   38,   t h e r e b y   t o  

c o n d i t i o n   t he   r o l l   s u r f a c e .   T h e r e a f t e r ,   n u t s   39  ( F i g .   3 )  

a r e   e n g a g e d   w i t h   t he   s c r e w   s h a f t s   30  so  as  to  f i x   t h e  

c a s s e t t e   t y p e   r o l l   a s s e m b l y   34  in   p l a c e .  
The  l o w e r   and  u p p e r   s e g m e n t   f r a m e s   19  a r e   c o n n e c t e d  

to  e a c h   o t h e r   by  means   o f   t he   c o u p l i n g   r o d s   20  i n   a  c o n -  

v e n t i o n a l   m a n n e r ,   as  shown  in   F i g .   3.  In  a c c o r d a n c e   w i t h  

the   s t r a n d - s t r a i g h t e n i n g   r o l l   s e g m e n t   24  c o m p r i s i n g   t h e  

l o w e r   and  u p p e r   s e g m e n t   f r a m e s   19  A  and  19  B  and  w i t h   t h e  

r e m o v a b l e   c a s s e t t e   t y p e   r o l l   a s s e m b l y   34,  t he   d i v i d e d  

s t r a i g h t e n i n g   r o l l s   21  can   be  r a p i d l y   e x c h a n g e d   w i t h  

new  d i v i d e d   s t r a i g h t e n i n g   r o l l s   ( n o t   shown)   m e r e l y   b y  

r e m o v i n g   two  n u t s   39  on  b o t h   s i d e s   of  t he   c a s s e t t e   f r a m e   28 

and  by  e x c h a n g i n g   the   c o r r e s p o n d i n g   c a s s e t t e   t y p e   r o l l  

a s s e m b l y   34  w i t h   a  s p a r e   c a s s e t t e   t y p e   r o l l   a s s e m b l y   ( n o t  

s h o w n ) .   A l s o ,   t he   r o l l   a l i g n m e n t   a d j u s t m e n t   of   t he   n e w  



d i v i d e d   s t r a i g h t e n i n g   r o l l s   21  can  be  c a r r i e d   o u t   m e r e l y   b y  

a d j u s t i n g   t h e   p o s i t i o n   of   t h e   t a p e r   b l o c k s   36  on  b o t h   s i d e s  

of   the   c a s s e t t e   f r a m e   28.  T h e r e f o r e ,   t h e   r o l l   a l i g n m e n t  

a d j u s t m e n t   can   a l s o   be  e f f e c t e d   r a p i d l y   and  c e r t a i n l y .  

A f t e r   t h e   c a s s e t t e   t y p e   r o l l   a s s e m b l y   34  i s   r e m o v e d  

from  t h e   l o w e r   a n d   u p p e r   s e g m e n t   f r ame   19  A  and  19  B,  t h e  

d i v i d e d   s t r a i g h t e n i n g   r o l l s   21  may  be  r e m o v e d   f rom  t h e  

c a s s e t t e   f r a m e   28  and  e x c h a n g e d   w i t h   o t h e r   d i v i d e d   s t r a i g h t -  

e n i n g   r o l l s .  



1.  A  m u l t i - p o i n t   s t r a i g h t e n i n g   b o w - t y p e   c o n t i n u o u s -  

c a s t i n g   m a c h i n e   h a v i n g   a  low  m a c h i n e   h e i g h t   w h i c h   c o m p r i s e s  

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

m o v e m e n t   to  t he   c u r v e d   m o l d ,   a  s t r a n d - g u i d i n g   means   in   w h i c h  

a  p l u r a l i t y   of   p a i r s   of   u p p e r   and  l o w e r   s u p p o r t i n g   r o l l s   a r e  

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

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

p l u r a l i t y   of   p a i r s   of   u p p e r   and  l o w e r   s t r a i g h t e n i n g   r o l l s  

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

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

g u i d i n g   means   f o r   g u i d i n g   t h e   s t r a n d   in   a  h o r i z o n t a l   d i -  

r e c t i o n ;   c h a r a c t e r i z e d   in   t h a t   s a i d   c o n t i n u o u s   c a s t i n g  

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

s t a n d   ( 3 ) ,   w h i c h   i s   p l a c e d   on  a  s t a n d - c a r r y i n g   b a s e   f rame  ( 1 )  

and   w h i c h   i s   p r o v i d e d   w i t h   s a i d   c u r v e d   mold   and  s a i d   o s c i l -  

l a t i n g   m e a n s ,   and  a  m a i n   f r a m e   (10)  w h i c h   i s   c o n n e c t e d   t o  

s a i d   s t a n d   (3)  and  on  w h i c h   s a i d   s t r a n d - g u i d i n g   means   ( 1 1 )  

and  s a i d   m u l t i - p o i n t   s t r a i g h t e n i n g   m e a n s   (12)   a r e   r e m o v a b l y  

and   e x c h a n g e a b l y   a r r a n g e d ,   w h e r e b y   s a i d   c u r v e d   m o l d ,   s a i d  

o s c i l l a t i n g   m e a n s ,   s a i d   s t r a n d - g u i d i n g   m e a n s   ( 1 1 ) ,   and  s a i d  

m u l t i - p o i n t   s t r a i g h t e n i n g   m e a n s   (12)   a r e   s e t   in   a  b l o c k   i n  

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

a t   a  p r e d e t e r m i n e d   p o s i t i o n   on  s a i d   b a s e   f r a m e .  

2.  A  c o n t i n u o u s - c a s t i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   an  o s c i l l a t i o n   d r i v i n g   r e d u c t i o n   u n i t   (43)   and  a  ' 

d r i v i n g   m o t o r   (44)  of   s a i d   o s c i l l a t i o n   m e a n s   (8)  a r e   m o u n t e d  

on  a  h o l d e r   (48)  s e c u r e d   to  the   f o u n d a t i o n ,   an  o s c i l l a t i o n -  

g e n e r a t i n g   cam  s h a f t   (41)   o f   s a i d   o s c i l l a t i o n   means   (8)  i s  

m o u n t e d   on  s a i d   s t a n d   (3)  w h i c h   i s   r e m o v a b l y   and  e x c h a n g e a b l y  

p l a c e d   on  s a i d   s t a n d - c a r r y i n g   ba se   f r a m e   ( 2 ) ,   and  a  r o t a r y  

d r i v i n g   s h a f t   (45)   of   s a i d   o s c i l l a t i o n - d r i v i n g   r e d u c t i o n  

u n i t   (43)   i s   r e m o v a b l y   c o n n e c t e d   to  s a i d   r o t a r y   d r i v i n g  

s h a f t   (45)   of   s a i d   o s c i l l a t i o n - g e n e r a t i n g   cam  s h a f t   ( 4 1 ) .  

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

o r   2,  w h e r e i n   a  p l u r a l i t y   o f   p a i r s   of  s t r a i g h t e n i n g  

r o l l s   (21)  a r e   s u p p o r t e d   by  l o w e r   and  u p p e r   s e g m e n t   f r a m e s  



(19  A  and   19  B)  w h i c h   i s   p r o v i d e d   w i t h   r e c t a n g u l a r   a p e r -  

t u r e s   (29)   i n t o   w h i c h   a  c a s s e t t e   f r ame   (28)   f o r   s u p p o r t i n g  

d i v i d e d   s t r a i g h t e n i n g   r o l l s   (21)   i s   i n s e r t e d .  

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

w h e r e i n   s a i d   c a s s e t t e   f r a m e   (28)   i s   p r o v i d e d   w i t h   t a p e r  

s u r f a c e s   (33)  on  a  p o r t i o n   o f   t h e   s u r f a c e s   t h e r e o f ,   s a i d  

s u r f a c e s   b e i n g   p o s i t i o n e d   in   s a i d   r e c t a n g u l a r   a p e r t u r e s   ( 2 9 ) ,  

and  a  t a p e r   b l o c k   (36)   w h i c h   i s   d i s p l a c e d   by  a  b o l t   (38)   i s  

e n g a g e d   w i t h   e a c h   o f   s a i d   t a p e r   s u r f a c e s   ( 3 3 ) .  

5.  A  c o n t i n u o u s   c a s t i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

w h e r e i n   s a i d   s t r a n d - g u i d i n g   means   (11)  and   s a i d   m u l t i - p o i n t  

s t r a i g h t e n i n g   m e a n s   (12)   c o m p r i s e   l o w e r   and  u p p e r   s e g m e n t  

f r a m e s   ( 1 3 ,  1 6 )  a n d   (19A,   1 9 B ) ,   r e s p e c t i v e l y ,   f o r   s u p p o r t i n g  

a  p l u r a l i t y   of   p a i r s   o f   r o l l s .  
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