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@  Continuous  casting  of  metal. 

A pparatus  for  continuously  casting  metal  strip  includes  a 
plurality  of  individual  mould  segments  (1)  movable  about  an 
endless  path  having  an  upper  flight  and  a  vertically  displaced 
lower flight. 

Liquid  metal  is  cast  from  a  tundish  (7)  onto  the  mould 
segments  and  a  starter  bar  (11)  is  positioned  within  one  or 
more  mould  segment  and  to  inhibit  the  flow  of  liquid  metal  in  a 

direction  counter  to  the  intended  direction  of  travel  of  the 
mould  segments.  The  solidified  cast  strip  is  removed  from  the 
mould  segments  and,  positioned  downstream  of  the  point  of 
removal  of  the  cast  strip,  is  a  device  (16)  which  is  adapted  to 
engage  with  and  remove  the  starter  bar  from  the  mould  seg- 
ments. 



This   i n v e n t i o n   r e l a t e s   to  the  c o n t i n u o u s   c a s t i n g   o f  

me ta l   and  more  e s p e c i a l l y   but   not   e x c l u s i v e l y ,   to  c a s t i n g  

mo l t en   m e t a l   from  a  m e l t i n g   or  s m e l t i n g   f u r n a c e   i n t o   a  s t r i p  

form  which   can  r e a d i l y   e i t h e r   be  r o l l e d   a n d / o r   p r o c e s s e d   t o  

form  a  s e m i - f i n i s h e d   or  f i n i s h e d   s t r i p   p r o d u c t   or  be  f r a g m e n t e d  

for   s u b s e q u e n t   use  as  a  f e e d s t o c k ,   d e o x i d a n t ,   or  a l l o y i n g  

a d d i t i o n   in ,   f o r   e x a m p l e ,   a  s t e e l - m a k i n g   v e s s e l .  

V a r i o u s   p r o p o s a l s   have   been  made  p r e v i o u s l y   f o r   c o n -  

t i n u o u s l y   c a s t i n g   m e t a l   s t r i p .   For  e x a m p l e ,   in  USA  P a t e n t  

3703204,   t h e r e   is  d i s c l o s e d   the  c o n c e p t   of  c a s t i n g   m o l t e n  

me ta l   i n t o   a  h o r i z o n t a l l y   moving  c h a n n e l - s h a p e d   mould  of  s o -  

c a l l e d   a b l a t i v e   m a t e r i a l ,   such  as  p a p i e r   mache,   which   i s  

c h a r r e d   or  b u r n e d   on to   the   m o l t e n   m e t a l   to  form  a  m o u l d  

s u r f a c e   d u r i n g   i t s   s o l i d i f i c a t i o n   t h e r e i n .   I t   is  a l s o  k n o w n  

to  c o n t i n u o u s l y   c a s t   m o l t e n   m e t a l   i n t o   c h a n n e l - s h a p e d   m o u l d s  

l i n e d   w i t h   a  n o n - s a c r i f i c i a l   c e r a m i c   m a t e r i a l .  

In  our  C o p e n d i n g   B r i t i s h   P a t e n t   A p p l i c a t i o n   No.  80  24389  

t h e r e   is  d e s c r i b e d   a p p a r a t u s   fo r   p r o d u c i n g   a  f e r r o u s   f e e d -  

s t o c k   f o r   s u b s e q u e n t   use  in  a  m e l t i n g   or  s m e l t i n g   f u r n a c e .  

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

movable   in  a  g e n e r a l l y   h o r i z o n t a l   d i r e c t i o n   c o n t i n u o u s l y  

p a s t   a  c a s t i n g   s t a t i o n ,   means  at  s a i d   c a s t i n g   s t a t i o n   o p e r -  

ab le   to  c a s t   m o l t e n   f e r r o u s   m a t e r i a l   c o n t i n u o u s l y   onto  s a i d  

s u b s t r a t e   to  p r o d u c e   a  s o l i d i f i e d   m e t a l   s t r i p   means  f o r  

s e p a r a t i n g   the  s t r i p   f rom  the  s u b s t r a t e   and  means  for   f r a g -  



m e n t i n g   the  s o l i d i f i e d   s t r i p   i n t o   s e g m e n t s   of  a  s i z e   s u i t a b l e  

for   use  as  a  f e r r o u s   f e e d s t o c k .  

The  p r e s e n t   i n v e n t i o n   is  d i r e c t e d   to  a  d e v i c e   f o r   u s e  

w i th   s a id   and  s i m i l a r   a p p a r a t u s   which   e n a b l e s   the  r e q u i r e d  

s t r i p   t h i c k n e s s   to  be  a c h i e v e d   by  use  of  a  s t a r t e r   ba r   w h i c h  

is  s u b s e q u e n t l y   a u t o m a t i c a l l y   removed  from  the  mould  s u b -  

s t r a t e .  

.  A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   t h e r e ' i s   p r o v i d e d  

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

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

d i v i d u a l   mould  s e g m e n t s   movab le   a b o u t   an  e n d l e s s   p a t h   h a v i n g  

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

p l a c e d   l ower   f l i g h t ,   c a s t i n g   means  o p e r a b l e   to  c a s t   l i q u i d  

m e t a l   onto   the  s u b s t r a t e ,   a  s t a r t e r   ba r   a d a p t e d   to  be  p o s i -  

t i o n e d   w i t h i n   one  or  more  mould  s e g m e n t s   and  to  i n h i b i t  

the  f low  of  l i q u i d   m e t a l   beyond   s a i d   one  or  more  m o u l d  

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

the  s u b s t r a t e   and  means  p o s i t i o n e d   d o w n s t r e a m   of  the  p o i n t  

of  r e m o v a l   of  the   c a s t   s t r i p   from  the  s u b s t r a t e   and  a d a p t e d  

to  engage  w i t h   and  remove  the  s t a r t e r   ba r   f rom  s a i d   one  o r  

more  mould  s e g m e n t s .  

The  s t a r t e r   ba r   may  c o m p r i s e   a  base   wh ich   s e a t s   w i t h i n  

a  mould  segment   and  one  or  more  u p s t a n d i n g   and  f o r w a r d l y  

p r o t r u d i n g   arms  wh ich   engage   c a t c h   p l a t e s   f o r m i n g   p a r t   o f  

s a id   s t a r t e r   bar   r e m o v a l   m e a n s .  



The  m e t a l   c a s t   c o n t i n u o u s l y   on  to  the  s u b s t r a t e   may 

c o m p r i s e   m o l t e n   i r o n   from  an  i r o n   making  v e s s e l ( e g . a   b l a s t  

f u r n a c e ) o r   m o l t e n   s t e e l   from  a  s t e e l - m a k i n g   v e s s e l   or  m o l t e n  

f e r r o   a l l o y   from  a  m e l t i n g   u n i t   (eg  a  b l a s t   f u r n a c e   or  s m e l t -  

ing  v e s s e l ) .   The  c a s t   p r o d u c t   may  be  of  a  s u b s t a n t i a l l y  

u n i f o r m   t h i c k n e s s   ( f o r   example   25mm)and  may  s u b s e q u e n t l y   b e  

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

A l t e r n a t i v e l y ,   g r o o v e s   may  be  c a s t   i n t o   the  s t r i p   p r o -  

duc t   by  v i r t u e   of  the   c o n f i g u r a t i o n   of  the  s u b s t r a t e   or  may 

be  formed  i n t o   the  u p p e r   s u r f a c e   of  the  s t r i p   as  i t   s o l i d i f i e s  

by  means  of  a  r o l l e r   h a v i n g   an  i n d e n t e d   s u r f a c e   r o t a t a b l e   i n  

c o n t a c t   w i t h   the  s t r i p   s u r f a c e .   T h u s , t h e   s u b s t r a t e   m a y  b e  

formed  w i t h   l a t e r a l l y   a n d / o r   l o n g i t u d i n a l l y   e x t e n d i n g   g r o o v e s .  

C o o l a n t ,   eg  a  w a t e r   s p r a y ,   may  be  d i r e c t e d   onto  t h e  

s u r f a c e   of  the   c a s t   s t r i p   to  a s s i s t   s o l i d i f i c a t i o n   of  the  s a m e .  

In  one  a p p l i c a t i o n   of  the  i n v e n t i o n , t h e   f u r n a c e   com- 

p r i s e s   a  b l a s t   f u r n a c e   or  an  e l e c t r i c a l   s m e l t i n g   or  m e l t i n g  

f u r n a c e . T h e   f e r r o u s   m a t e r i a l   may  c o m p r i s e   m o l t e n   i r o n , s t e e l  

or  f e r r o   a l l o y ,   e g . f e r r o   m a n g a n e s e , f e r r o   chrome,   f e r r o  

s i l i c o n , f e r r o   v a n a d i u m ,   f e r r o   molybdenum,   f e r r o   bo ron   o r  

f e r r o   t i t a n i u m .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e  

only   w i t h   r e f e r e n c e   to  the  a c c o m p a n y i n g   d i a g r a m a t i c   d r a w i n g s  

in  w h i c h : -  

F i g u r e s   1  &  2  a re   r e s p e c t i v e l y , s i d e   e l e v a t i o n a l   and  p l a n  

view  of  a p p a r a t u s   in  a c c o r d a n c e   w i t h   the  i n v e n t i o n  ;  



F i g u r e   3  is  a  c r o s s - s e c t i o n   to  an  e n l a r g e d   s c a l e   t a k e n  

a long   l i n e   I I I - I I I   of  F i g u r e   2 ;  

F i g u r e   4  is  a  s ide   e l e v a t i o n a l   view  t a k e n   in  the  d i r e c -  

t i o n   of  a r row  A  of  F i g u r e   3 ;  

F i g u r e   5  is  a  s i de   e l e v a t i o n a l   view  to  an  e n l a r g e d   s c a l e  

of  a  d e t a i l   of  F i g u r e   l ;   a n d  

F i g u r e   6  is  a  view  t a k e n   in  the  d i r e c t i o n   of  a r row  B  o f  

F i g u r e   5 .  

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

t i n g   of  a  p l u r a l i t y   of  c h a n n e l   shaped   mould  s e g m e n t s   1  m o v a b l e  

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

an  e n d l e s s   p a t h .   The  shape   and  c o n f i g u r a t i o n   of  t h e . i n d i v i -  

dual   mould  s e g m e n t s   can  be  seen   more  c l e a r l y   from  F i g u r e s   3 

a n d   4  and  t h e i r   d i r e c t i o n   of  movement   is  i n d i c a t e d   by  a r row  2 

in  F i g u r e s   1  and  2 .  

From  F i g u r e s   1  and  2  i t   w i l l   be  seen  t h a t   the  u p p e r  

f l i g h t   of  the  e n d l e s s   p a t h   t r a v e l l e d   by  the  mould  s e g m e n t s  

c o m p r i s e s   a  g e n e r a l l y   h o r i z o n t a l   r o l l e r   t a b l e   3.  P o s i t i o n e d  

at  the  e n t r y   end  of  the  r o l l e r   t a b l e   is  a  s t e e l   bushed   r o l l e r  

c h a i n   c o n v e y o r   4  o p e r a b l e   b e n e a t h   the   mould  s e g m e n t s   a n d  

b e t w e e n   the   a d j a c e n t   r o l l e r s   of  the  r o l l e r   t a b l e   to  d r i v e   t h e  

mould  s e g m e n t s   a l o n g   the  t a b l e   at   a  s u b s t a n t i a l l y   c o n s t a n t  

speed .   For  t h i s   p u r p o s e   the  c h a i n   c o n v e y o r   4  is  formed  w i t h  

p u s h e r   a t t a c h m e n t s   (no t   shown)  wh ich   c o - o p e r a t e   w i t h   lugs   o r  

i n d e n t a t i o n s   formed  in  the  mould  s e g m e n t s .   Thus ,   over   t h e  



e n t i r e   l e n g t h   of  the  u p p e r   f l i g h t   of  the  e n d l e s s   pa th   a d j a -  

cent   mould  s e g m e n t s   abu t   to  p r e s e n t   a  c o n t i n u o u s   s u b s t r a t e  

s u r f a c e   w i t h   no  s p a c i n g s   b e t w e e n   i n d i v i d u a l   mould  s e g m e n t s .  

A  s p r a y i n g   a p p a r a t u s   5  f o r   d e p o s i t i n g   a  c o a t i n g   m a t e r i a l  

e . g .   g r a p h i t e   on  to  the  u p p e r   s u r f a c e s   of  the  mould  s e g m e n t s  

is  p o s i t i o n e d   above   and  to  one  s i d e   of  the  r o l l e r   t a b l e   a t  

i t s   e n t r y   e n d .  

As  the  c o a t e d   mould  s e g m e n t s   t r a v e l   a l o n g   the   r o l l e r  

t a b l e   3  l i q u i d   m e t a l   from  a  c a s t i n g   l a d l e   6  is   p o u r e d   v i a   a  

t u n d i s h   7  c o n t i n u o u s l y   on  to  the  a b u t t i n g   mould  s e g m e n t s   t o  

f o r m  a   c o n t i n u o u s   m e t a l   s t r a n d .   In  o r d e r   t o  i n h i b i t   m o v e m e n t  

of  l i q u i d   m e t a l  a l o n g   the  mould  s u b s t r a t e   s u r f a c e   in  a  d i r e c -  

t i o n   c o u n t e r   to  the   d i r e c t i o n   of  t r a v e l   of  the  mould  s e g -  

men t s ,   a  g r a p h i t e   end  ba r   8  is  p o s i t i o n e d   j u s t   u p s t r e a m   o f  

the  c a s t i n g   s t a t i o n .   This   end  ba r   is  i l l u s t r a t e d   in  g r e a t e r  

d e t a i l   in  F i g u r e   3  and  c o m p r i s e s   a  g r a p h i t e   b l o c k   9  which  i s  

s u p p o r t e d   above   and  in  c o n t a c t   w i t h   the  mould  s egmen t   u p p e r  

s u r f a c e   to  c o m p l e t e l y   f i l l   the   same  and  to  p r e v e n t   the  f l o w  

of  l i q u i d   m e t a l   in  the  a f o r e s a i d   d i r e c t i o n .  

D u r i n g   the   i n i t i a l   c a s t i n g   of  l i q u i d   m e t a l   onto   t h e  

mould  s u b s t r a t e ,   i t   is  n e c e s s a r y   to  r e s t r i c t   movement   of  t h e  

me ta l   in  the  i n t e n d e d   d i r e c t i o n   of  t r a v e l   of  the  s u b s t r a t e  

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

the  r e q u i r e d   c a s t   s t r i p   t h i c k n e s s .   For  t h i s   p u r p o s e ,   a  

s t a r t e r   ba r   11  is  l o c a t e d   w i t h i n   the  s t a t i o n a r y   s u b s t r a t e  



mould  p r i o r   to  i n i t i a l   c a s t i n g   at  a  l o c a t i o n   j u s t   d o w n s t r e a m  

of  the  c a s t i n g   s t a t i o n .   As  w i l l   be  seen  from  F i g u r e s   5  and  6 ,  

the  s t a r t e r   ba r   c o m p r i s e s   a  p l a t e - l i k e   base   12  which  s e a t s  

w i t h i n   and  c o m p l e t e l y   f i l l s   the  w i d t h w i s e   d i m e n s i o n   of  o n e  

mould  s egmen t   and  has  two  u p s t a n d i n g   and  f o r w a r d l y   p r o t r u d i n g  

-arms  13  each  of  which   c a r r i e s   a  lug  14.  The  lugs   14  a r e  

a d a p t e d   to  e n g a g e   r e c e s s e d   c a t c h   p l a t e s   15  s u p p o r t e d   o n  

s t a n d s   16  p o s i t i o n e d   so  as  to  remove  the  s t a r t e r   b a r  f r o m  

the  r e s p e c t i v e   mould  s e g m e n t s   as  i t   moves  d o w n w a r d l y   f r o m  

the  h o r i z o n t a l   r o l l e r   t a b l e   3 .  

The  c a s t   l i q u i d   m e t a l   r a p i d l y   c o o l s   and  s o l i d i f i e s  

w i t h i n   the  mould  s e g m e n t s ,   the   s e g m e n t s   b e i n g   r e l a t i v e l y  

m a s s i v e   so  as  to  e x t r a c t   h e a t   from  t h e  c a s t   m e t a l .   At  a  

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

the  c a s t i n g   s t a t i o n   to  e n a b l e   s o l i d i f i c a t i o n   to  have  t a k e n  

p l a c e   the  s o l i d i f i e d   c a s t   s t r i p   is  s t r i p p e d   from  the  m o u l d  

s egmen t s   by  means  of  a  s t r i p p i n g   c o n v e y o r   18.  This   c o n -  

veyor   c o m p r i s e s   two  s t r a n d s   of  s t e e l   b u s h e d   r o l l e r   c o n v e y i n g  

c h a i n s   a r r a n g e d   on  a  P a t e r n o s t e r   p r i n c i p l e   each  s t r a n d   h a v i n g  

c a r r i e r   a t t a c h m e n t s   ( n o t   shown)  at   a  c o n s t a n t   p i t c h .   The  

s t r i p p i n g   c o n v e y o r   18  c o l l e c t s   each  i n d i v i d u a l   mould  s e g m e n t  

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

segment   lugs   or  i n d e n t a t i o n s ,   c o n v e y s   the  s egmen t   o f f   f r o m  

the  r o l l e r   t a b l e   3,  l o w e r s   the  s egmen t   and  t r a n s f e r s   i t   down 

a  s h a l l o w   i n c l i n e   p a s t   the   c a t c h   p l a t e s   15  f o r   s u b s e q u e n t  



t r a n s f e r   to  a  r e t u r n   c o n v e y o r   19.  At  i t s   u p p e r   end  t h e  

s t r i p p i n g   c o n v e y o r   18  is  a r r a n g e d   to  o p e r a t e   b e n e a t h   t h e  

mould  s e g m e n t s   w i t h i n   the  s egmen t   w i d t h   and  b e t w e e n   t h e  

a d j a c e n t   r o l l e r s   of  the  r o l l e r   t a b l e   3.  r. 

The  r e t u r n   c o n v e y o r . 1 9   o p e r a t e s   to  r e t u r n   the  m o u l d  

s e g m e n t s   from  the   s t r i p p i n g   c o n v e y o r  t o   the  end  of  the  r o l l e r  

t a b l e   a d j a c e n t   the  s p r a y i n g   a p p a r a t u s   5.  The  c o n v e y o r   19 

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

c h a i n s   a r r a n g e d   on  a  P a t e r n o s t e r   p r i n c i p l e   and  b e t w e e n   w h i c h  

the  mould  s e g m e n t s   a re   s u p p o r t e d .   The  c h a i n   s t r a n d s   a r e  

e q u i p p e d   w i t h   e x t e n d i n g   b e a r i n g   p i n s   or  s i m i l a r   a t t a h c m e n t s  

(not   shown)  f o r   l o c a t i o n   in  the  i n d e n t e d   s i d e s   of  the  m o u l d  

s e g m e n t s .  

The  r e t u r n   c o n v e y o r   19  has  i n c l i n e d   s e c t i o n s   20,  21 

r e s p e c t i v e l y   f o r   t r a n s f e r   of  the  mould  s e g m e n t s   o f f   from  t h e  

s t r i p p i n g   c o n v e y o r   18  and  fo r   r e i n t r o d u c t i o n   of  the  m o u l d  

s e g m e n t s   on  t o  t h e   r o l l e r   s u p p o r t   t a b l e   3 .  

As  each   mould  s e g m e n t   t r a v e l s   a l o n g   the  l ower   f l i g h t   o f  

i t s   e n d l e s s   p a t h ,   i t   is  a d d i t i o n a l l y   s u p p o r t e d   on  a  g r a v i t y  

r o l l e r   t r a c k   22.  As  the   mould  s e g m e n t s   t r a v e l   a l o n g   t h e  

r o l l e r   t r a c k   22  t h e i r   u p p e r   and  lower   s u r f a c e s   a re   c o o l e d   b y  

w a t e r   s p r a y s   2 4 .  

The  c o n v e y o r s   4  18  and  19  a re   d r i v e n   from  one  m a i n  

motor   d r i v e   and  r e d u c t i o n   g e a r   u n i t   (no t   shown)  v i a   c o n s t a n t  

speed  l a y s h a f t   and  f i n a l   c h a i n   d r i v e s   of  the  r e q u i r e d   r a t i o s  



to  the  r e s p e c t i v e   c o n v e y o r   d r i v i n g   w h e e l s .   The  d r i v e   f o r  

the  s t r i p p i n g   c o n v e y o r   18  is  d e r i v e d   from  the  t a i l   w h e e l  

s h a f t s   of  the  r e t u r n   c o n v e y o r   19  by  the  i n c l u s i o n   of  1 : 1  

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

On  i n i t i a l   c a s t i n g ,   the  mould  s u b s t r a t e   r e m a i n s   s t a t i o n -  

ary  u n t i l   the   the  l i q u i d   m e t a l   c o n f i n e d   by  the  s t a r t e r   bar   11 

r e a c h e s   the  r e q u i r e d   l e v e l .   Once  t h i s   has  been   a c h i e v e d ,   t h e  

mould  s e g m e n t s   a re   moved  by  the   b u s h e d   r o l l e r   c h a i n   c o n v e y o r  4  

a long   the  r o l l e r   t a b l e   3.  As  the  mould  s egmen t   c a r r y i n g   t h e  

s t a r t e r   ba r   is  moved  d o w n w a r d l y ' b y   the  s t r i p p i n g   c o n v e y o r   1 8 ,  

the  l ugs   14  of  the   s t a r t e r   ba r   engage   the  r e c e s s e d   c a t c h  

p l a t e s   15  t h e r e b y   c a u s i n g   the   s t a r t e r   b a r   to  s l i d e   from  i t s  

s e a t i n g   w i t h i n   the  mould  s egmen t   and  be  s u p p o r t e d   w h o l l y   b y  

the  c a t c h   p l a t e s   1 5 .  

F o l l o w i n g   s t r i p p i n g   of  the  mould  s e g m e n t s   1  from  t h e  

s o l i d   c a s t   s t r i p   by  the  c o n v e y o r   18,  the   c a s t   s t r i p   25 

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

t a b l e   3  and  is  f u r t h e r   c o o l e d   by  c o o l a n t   s p r a y s   26  w i t h i n   a  

s p r a y   chamber   27.  The  f u l l y   s o l i d i f i e d   s t r i p   is  t h e n  

b r o k e n -   up  i n t o   s e g m e n t s   of  the   r e q u i r e d   s i z e   and  shape  b y  

a  r o t a r y   hammer  28  and  c r u s h i n g   r o l l s ,   the  s e g m e n t s   t h e n  

b e i n g   t r a n s f e r r e d   v i a   a  c o n v e y o r   30  i n t o   a  c o n t a i n e r   3 1 .  

B u r n e r s   may  be  p r o v i d e d   to  p r e h e a t   the  s t a r t e r   bar   a n d  

i n d i v i d u a l   mould  s e g m e n t s   b e f o r e   l i q u i d   m e t a l   is  f i r s t   c a s t  

onto  t h e  m o u l d   s u r f a c e s .   C o n v e n i e n t l y ,   the  b u r n e r s   f o r  



p r e h e a t i n g   the  mould  s e g m e n t s   a re   p o s i t i o n e d   to  p r e h e a t  

the  i n d i v i d u a l   mould  s e g m e n t s   as  they   a p p r o a c h   the  e n t r y  

end  of  the  r o l l e r   t a b l e   3 .  



1)  A p p a r a t u s   fo r   c o n t i n u o u s l y   c a s t i n g   m e t a l   s t r i p  

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

a  p l u r a l i t y   d  i n d i v i d u a l   mould  s e g m e n t s   (1)  movab le   a b o u t  

an  e n d l e s s   p a t h   h a v i n g   a  g e n e r a l l y   h o r i z o n t a l   u p p e r   f l i g h t   ` 

and  a  v e r t i c a l l y   d i s p l a c e d   lower   f l i g h t ,   c a s t i n g   means  ( 7 )  

o p e r a b l e   to  c a s t   l i q u i d   m e t a l   onto  the  s u b s t r a t e ,   a  s t a r t e r  

bar   (11)  a d a p t e d   to  be  p o s i t i o n e d   w i t h i n   one  or  more  m o u l d  

s egmen t s   and  to  i n h i b i t   the  f low  of  l i q u i d   m e t a l   b e y o n d  

sa id   one  or  more  mould  s e g m e n t s ,   means  (18)  fo r   r emov ing   t h e  

s o l i d i f i e d   c a s t   s t r i p   from  the  s u b s t r a t e   and  means  ( 1 5 , 1 6 )  

p o s i t i o n e d   d o w n s t r e a m   of  the  p o i n t   of  r e m o v a l   of  the  c a s t  

s t r i p   f rom  the  s u b s t r a t e   and  a d a p t e d   to  engage   w i t h   a n d  

remove  the  s t a r t e r   b a r  f r o m   s a i d   one  or  more  mould  s e g m e n t s .  

2)  A p p a r a t u s   as  c l a i m e d   in  Claim  1  w h e r e i n   the  s t a r t e r  b a r  

c o m p r i s e s   a  ba se   (12)  which   s e a t s   w i t h i n   a  mould  s e g m e n t  

and  one  or  more  u p s t a n d i n g   a n d  f o r w a r d l y   p r o t r u d i n g   arms  ( 1 3 )  

which   engage   c a t c h   p l a t e s   (15)  f o r m i n g   p a r t   of  s a i d   s t a r t e r  

ba r   r e m o v a l   m e a n s .  

3)  A p p a r a t u s   as  c l a i m e d   in  Claim  1  or  Claim  2  w h e r e i n   t h e  

s t a r t e r   ba r   r emova l   means  is  p o s i t i o n e d   to  engage   t h e  

s t a r t e r   bar   (11)  as  the  mould  s e g m e n t s  w h i c h   c a r r y   t h e  

s t a r t e r   bar   pass   b e t w e e n   the  u p p e r   and  lower   f l i g h t s   o f  

the  a f o r e m e n t i o n e d   endLess  p a t h s .  



4)  A p p a r a t u s   fo r   c o n t i n u o u s l y   c a s t i n g   m e t a l   s t r i p  

s u b s t a n t i a l l y   as  h e r e i n   d e s c r i b e d   w i th   r e f e r e n c e  

to  the  a c c o m p a n y i n g   d r a w i n g s .  
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