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(54)  Horizontal  continuous  casting  moulds. 
  A  horizontal  continuous  casting  mould  comprises  a 
housing  structure  which  defines  a  horizontal  opening 
through  it.  A  mould  tube  defining  a  mould  passage  is 
removably  secured  in  the  structure  such  that  it  extends 
through  the  opening  with  the  axis  of  the  mould  passage 
horizontal  and  the  structure  provides  means  by  which 
cooling  water  is  applied  to  the  outside  of  the  mould  tube. 





I t   i s   w e l l   known  f o r   a  h o r i z o n t a l   c o n t i n u o u s  

c a s t i n g   m o u l d   to  c o n s i s t   of  a  m o u l d   t u b e ,   w h i c h   d e f i n e s  

the   m o u l d   p a s s a g e ,   m o u n t e d   in  a  h o u s i n g   s t r u c t u r e .   T h e  

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

m e t a l   p a s s e d   a l o n g   t h e   m o u l d   p a s s a g e   so  t h a t   t h e   m o l t e n  

m e t a l   b e g i n s   to  s o l i d i f y   in  t he   m o u l d   p a s s a g e   and  f o r  

t he   c r o s s - s e c t i o n   of   t h e   c a s t i n g   to  be  d e t e r m i n e d   b y  

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

C l e a r l y ,   i f   t h e   c r o s s - s e c t i o n   of   t h e   d e s i r e d  

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

has   to  be  p r o v i d e d   and  t h i s   means   t h a t   t h e   e n t i r e  

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

has   to  be  r e m o v e d   and  r e p l a c e d   w i t h   a  d i f f e r e n t  

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

p a s s a g e .  

I f   d i f f e r e n t   c a s t i n g   s i z e s   a r e   to   be  c a s t ,  

t h e n   t he   o p e r a t o r   m u s t   c a r r y   an  i n v e n t o r y   of   d i f f e r e n t  

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

i n v e n t o r y   c o n t r o l .  

A c c o r d i n g   to  a  f i r s t   a s p e c t   of   t h e   p r e s e n t  

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

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

m o u l d   p a s s a g e ,   and  m e a n s  b y   w h i c h   l i q u i d   c o o l a n t   i s  

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



in   t h a t   t h e   h o u s i n g   s t r u c t u r e   d e f i n e s   an  o p e n i n g  

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

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

m o u l d   t u b e   i s   r e m o v a b l y   s e c u r e d   to   t h e   s t r u c t u r e   s u c h  

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

l o n g i t u d i n a l   a x i s   o f   t h e   m o u l d   p a s s a g e   s u b s t a n t i a l l y  

h o r i z o n t a l .  

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

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

d i f f e r e n t   c a s t i n g   s i z e   i s   r e q u i r e d   or   to   r e p l a c e   a  

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

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

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

d i f f e r e n t   c r o s s - s e c t i o n   can   r e a d i l y   be  made  by  f i t t i n g  

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

The  o p e r a t o r   m u s t   c a r r y   a  n u m b e r   of   m o u l d   t u b e s   b u t  

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

c o m p l e t e   c o n t i n u o u s   c a s t i n g   m o u l d s .  

C o n v e n i e n t l y ,   an  a n n u l a r   s p a c e r   i s   m o v a b l y  

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

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

o u t e r   s u r f a c e   o f   t h e   m o u l d   t u b e ,   t h e   s t r u c t u r e  

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

f l o w   a l o n g   t h e   d u c t .  

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

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



s u r f a c e   o f   w h i c h e v e r   m o u l d   t u b e   i s   in   u s e .   I t   i s   m o s t  

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

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

m o u l d   t u b e .   To  t h i s   end ,   i t   i s   d e s i r a b l e   to   r e p l a c e  

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

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

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

p r e d e t e r m i n e d   v a l u e .  

I t   i s   d e s i r a b l e   t h a t   t h e   l o n g i t u d i n a l   a x i s   o f  

t he   m o u l d   p a s s a g e   i s   a l w a y s   in   a  f i x e d   r e l a t i o n   w i t h  

the   l o n g i t u d i n a l   a x i s   of  t h e   o p e n i n g   in   t h e   h o u s i n g  

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

l o n g i t u d i n a l   a x i s   of  t he   m o u l d   p a s s a g e   i s   c o i n c i d e n t  

w i t h   t he   l o n g i t u d i n a l   a x i s   of   t he   o p e n i n g .   In  t h i s  

way,  t he   p a s s - l i n e   of  t he   c a s t i n g   p r o d u c e d   in   t h e   m o u l d  

i s   a l w a y s   t h e   same  r e g a r d l e s s   of   t h e   c r o s s - s e c t i o n   o f  

the   c a s t i n g .  

In   o r d e r   t h a t   t h e   i n v e n t i o n   may  be  m o r e  

r e a d i l y   u n d e r s t o o d ,   i t   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  f r o n t   v i e w ,   p a r t l y   in   s e c t i o n ,  

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

p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s e c t i o n   on  t he   l i n e   2-2  o f  

F i g u r e   1;  a n d  



F i g u r e   3  i s   an  a l t e r n a t i v e   s e c t i o n   on  t h e  

l i n e   2 - 2   o f   F i g u r e   1 .  

A  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g   m o u l d   h a s   a  

h o u s i n g   s t r u c t u r e   1  w h i c h   i s   l o c a t e d   i n   t h e   c a s t i n g  

p o s i t i o n   b e t w e e n   t h e   s u p p l y   t u n d i s h   f o r   t h e   m o l t e n  

m e t a l   and  a  r u n - o u t   t a b l e   f o r   t h e   c a s t i n g ,   n e i t h e r   o f  

w h i c h   a r e   s h o w n .  

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

m e t a l   p l a t e s   a n d   i t   d e f i n e s   a  p a i r   o f   c h a m b e r s   3,  5 

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

The  c h a m b e r s   a r e   d e f i n e d   in   p a r t   by  a  c y l i n d r i c a l   t u b e  

6  w h i c h   a l s o   d e f i n e s   an  o p e n i n g   7  t h r o u g h   t h e  

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

a r r a n g e d   s u b s t a n t i a l l y   h o r i z o n t a l .   A  t u b e   9  h a v i n g   a n  

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

t h e   o p e n i n g   7.  A  n u m b e r   of   b o l t s   10  s e c u r e   t h e   t u b e   9 

to   an  i n w a r d l y   e x t e n d i n g   r i b   13  on  t h e   t u b e   6  and   t h u s  

f o r m   an  a n n u l a r   e n c l o s u r e   1 5 .  A t   e a c h   end  o f   t h e  

s t r u c t u r e ,   a  g r o u p   of   h o l e s   17  a r e   p r o v i d e d   in   t h e   t u b e  

6  and   t h e   g r o u p   o f   h o l e s   a t   e a c h   end  a r e   i n  

c o m m u n i c a t i o n   w i t h   t h e   r e s p e c t i v e   c h a m b e r s   3,  5 .  

An  a n n u l a r   s p a c e r   i n   t h e   f o r m   o f   a  t u b e   20  i s  

r e m o v a b l y   m o u n t e d   in   t h e   o p e n i n g   7  and   d e f i n e s   a n  

o p e n i n g   23  of   r e d u c e d   c r o s s - s e c t i o n   as   c o m p a r e d   w i t h  

t h a t   of   t h e   o p e n i n g   7.  The  s p a c e r   i s   c o n v e n i e n t l y   a  

p u s h   f i t   i n t o   t h e   i n s i d e   of   t h e   t u b e   9.  A  m o u l d   t u b e  



25,  c o n v e n i e n t l y   of  c o p p e r   a l l o y ,   d e f i n e s   a  m o u l d  

p a s s a g e   27  of   t h e   c r o s s - s e c t i o n   of  t h e   r e q u i r e d  

c a s t i n g .   One  end  of  t h e   m o u l d   t u b e   i s   s e a l e d   i n t o   a n  

a p e r t u r e   in  an  end  p l a t e   31  w h i c h   i s   r e m o v a b l y   b o l t e d  

to  one  end   of   t he   h o u s i n g   s t r u c t u r e .   The  o t h e r   end  o f  

the   m o u l d   t u b e   has   an  o u t w a r d l y   e x t e n d i n g   f l a n g e   3 3  

w h i c h   i s   b o l t e d   to  an  end  p l a t e   w h i c h ,   in   t u r n ,   i s  

r e m o v a b l y   b o l t e d   to  t he   o t h e r   end  of   t h e   h o u s i n g  

s t r u c t u r e .  

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

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

c o i n c i d e n t   w i t h   t h e   l o n g i t u d i n a l   a x i s   of  t h e   o p e n i n g   7 .  

The  o u t e r   s u r f a c e   o f   t h e   m o u l d   t u b e   i s   s p a c e d  

a p a r t   f r o m   t h e   s p a c e r   20  w h i c h   s u r r o u n d s   i t   to   f o r m   a  

d u c t   28  b e t w e e n   t h e m .  

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

the   m o l t e n   m e t a l   p a s s e d   t h r o u g h   the   m o u l d   t u b e .   To 

t h i s   end ,   l i q u i d   c o o l a n t ,   u s u a l l y   w a t e r ,   i s   s u p p l i e d   t o  

the   c h a m b e r   3  f r o m   w h e r e   i t   f l o w s   o u t   t h r o u g h   t h e  

o p e n i n g s   17  a t   t he   a d j a c e n t   end  of   t h e   s t r u c t u r e   i n t o  

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

the   s p a c e r .   Some  of  t he   w a t e r   p a s s e s   a l o n g   t he   d u c t  

28,  a l o n g   t h e   l e n g t h   of  t he   o u t s i d e   of   t h e   mou ld   t u b e  

and  t h r o u g h   f u r t h e r   o p e n i n g s   17  a t   t h e   o p p o s i t e   end  o f  

the   s t r u c t u r e   i n t o   the   c h a m b e r   5,  f r o m   w h e r e   i t   f l o w s  

to  d r a i n .   T h e r e   i s ,   t h e r e f o r e ,   a  c o n t i n u o u s   f l o w   o f  



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

m o u l d   t u b e .   In  a d d i t i o n ,   some  of   t h e   c o o l i n g   w a t e r  

w h i c h   i s   s u p p l i e d   to  t h e   c h a m b e r   3  p a s s e s   t h r o u g h  

o p e n i n g s   in   t h e   f l a n g e   11  and   i n t o   t h e   e n c l o s u r e   15  a n d  

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

3 5 .  

I t   i s   m o s t   d e s i r a b l e   t h a t   a  p r e d e t e r m i n e d  

f l o w   o f   l i q u i d   c o o l a n t   a l o n g   t h e   d u c t   28  t a k e s   p l a c e  

w h a t e v e r   t h e   s i z e   of   t h e   m o u l d   t u b e .   To  t h i s   e n d ,  

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

t h e   d u c t   28  a t   a  p r e d e t e r m i n e d   v a l u e .   F o r   e a c h   m o u l d  

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

i s   a l w a y s   p r o v i d e d   so  t h a t   t h e   two  t o g e t h e r   d e f i n e   a  

d u c t   o f   t h e   p r e d e t e r m i n e d   c r o s s - s e c t i o n .  

-  F i g u r e   3  s h o w s   an  a l t e r n a t i v e   f o r m   of   t h e  

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

s m a l l e r   c r o s s - s e c t i o n   t h a n   t h a t   s h o w n   i n   F i g u r e s   1  a n d  

2  i s   r e q u i r e d .   To  t h i s   e n d ,   t h e   a n n u l a r   s p a c e r   and  t h e  

m o u l d   t u b e   s h o w n   i n   F i g u r e s   1  a n d   2  a r e   r e m o v e d   w i t h  

t h e   end   p l a t e s   31,  34.  A  new  s p a c e r   41  i s   p u s h e d   i n t o  

t h e   t u b e   9  and   a  s e c o n d   m o u l d   t u b e   43  i s   l o c a t e d   i n   t h e  

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

p o s i t i o n   by  new  end  p l a t e s   45,  47.  The  l o n g i t u d i n a l  

a x i s   o f   t h e   m o u l d   t u b e   i s   s t i l l   c o i n c i d e n t   w i t h   t h e  

l o n g i t u d i n a l   a x i s   of   t h e   o p e n i n g   p r o v i d e d   by  t h e  

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



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

c h a m b e r   3  f l o w s   a l o n g   t h e   d u c t   28  and   i n t o   t h e   c h a m b e r  

5.  I t   w i l l   be  n o t i c e d   t h a t   t h e   c r o s s - s e c t i o n   of  t h e  

d u c t   in  t he   a r r a n g e m e n t   of   F i g u r e   3  i s   s u b s t a n t i a l l y   a s  

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

F i g u r e s   1  and  2 .  

I t   i s   i m p o r t a n t   t h a t   t h e   l o w e s t   p a r t   o f   a l l  

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

t h e   u p p e r   s u r f a c e s   of   t h e   r o l l s   of   t h e   r o l l e r   t a b l e  

and ,   to  t h i s   end ,   t h e   m o u l d   c an   be  r a i s e d   or   l o w e r e d  

w i t h   r e s p e c t   to  t h e   r o l l e r   t a b l e .  

The  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g   m o u l d   o f  

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

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

t u b e .   In  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g ,   t h e  

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

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

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

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

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

be  s t i r r e d   as  p a r t   of   i t   i s   s o l i d i f i e d ,   t h e   s u r f a c e  

d e f e c t s   r e f e r r e d   to  a b o v e   can   be  r e d u c e d .   To  t h i s   e n d ,  

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

2,  can  be  p o s i t i o n e d   in   t h e   e n c l o s u r e   15.  The  s p a c e r  

20  i s   of  m a g n e t i c a l l y   t r a n s p a r e n t   m a t e r i a l .   When  t h e s e  

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



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

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

t u b e .   A l t e r n a t i v e l y ,   d i f f e r e n t i a l   s t i r r i n g   i n t e n s i t y  

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

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

a t   any   p o i n t .  



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

c o m p r i s i n g   a  h o u s i n g   s t r u c t u r e   (1) ,   a  m o u l d   t u b e   ( 2 5 )  

d e f i n i n g   a  m o u l d   p a s s a g e   ( 2 7 ) ,   and  m e a n s   (28)  by  w h i c h  

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

t u b e ,   c h a r a c t e r i s e d   in   t h a t   t h e   h o u s i n g   s t r u c t u r e  

d e f i n e s   an  o p e n i n g   (7)  t h e r e t h r o u g h ,   t h e   o p e n i n g   b e i n g  

a r r a n g e d   w i t h   i t s   l o n g i t u d i n a l   a x i s   s u b s t a n t i a l l y  

h o r i z o n t a l ;   and  t h e   m o u l d   t u b e   (25)  i s   r e m o v a b l y  

s e c u r e d   to  t h e   s t r u c t u r e   s u c h   t h a t   i t   e x t e n d s   t h r o u g h  

t h e   o p e n i n g   (7)  w i t h   t h e   l o n g i t u d i n a l   a x i s   of  t he   m o u l d  

p a s s a g e   (27)  s u b s t a n t i a l l y   h o r i z o n t a l .  

2.  A  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g   m o u l d   a s  

c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d   in  t h a t   t he   m o u l d  

t u b e   i s   s u p p o r t e d   by  a  p a i r   of   end  p l a t e s   (31,  3 4 )  

r e m o v a b l y   s e c u r e d   to   t h e   h o u s i n g   s t r u c t u r e   ( 1 ) .  

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

c l a i m e d   in   c l a i m   2,  c h a r a c t e r i s e d   in  t h a t   t h e   e n d  

p l a t e s   (31,  34)  a r e   a r r a n g e d ' s u c h   t h a t   t h e   l o n g i t u d i n a l  

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

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



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

c l a i m e d   i n   c l a i m   1,  2  o r   3,  c h a r a c t e r i s e d   i n   t h a t   a n  

a n n u l a r   s p a c e r   (20)  i s   m o v a b l y   m o u n t e d   i n   t h e   s t r u c t u r e  

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

(28)   b e t w e e n   t h e   s p a c e r   and   t h e   o u t e r   s u r f a c e   of   t h e  

m o u l d   t u b e   ( 2 5 ) ;   and   s a i d   s t r u c t u r e   p r o v i d i n g   m e a n s   b y  

w h i c h   l i q u i d   c o o l a n t   i s   c a u s e d   to  f l o w   a l o n g   s a i d   d u c t  

( 2 8 ) .  

5.  A  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g   m o u l d   a s  

c l a i m e d   i n   c l a i m   4,  c h a r a c t e r i s e d   i n   t h a t   t h e   s i z e   o f  

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

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

c r o s s - s e c t i o n .  

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

c l a i m e d   i n   c l a i m   4  o r   5,  c h a r a c t e r i s e d   i n   t h a t   t h e  

h o u s i n g   s t r u c t u r e   d e f i n e s   a  p a i r   of   c h a m b e r s   (35)  w h i c h  

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

(28)  and   l i q u i d   c o o l a n t   i s   f o r c e d   f r o m   one  c h a m b e r  

a l o n g   t h e   d u c t   to   t h e   o t h e r   c h a m b e r .  



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

c l a i m e d   in  c l a i m   4,  5  or   6,  c h a r a c t e r i s e d   in   t h a t   t h e  

h o u s i n g   s t r u c t u r e   d e f i n e s   an  a n n u l a r   e n c l o s u r e   ( 1 5 )  

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

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

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

p a s s a g e .  

8.  A  h o r i z o n t a l   c o n t i n u o u s   c a s t i n g   m o u l d   a s  

c l a i m e d   in   c l a i m   7,  c h a r a c t e r i s e d   in  t h a t   p r o v i s i o n   i s  

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

( 1 5 ) .  
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