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©  Hot  tops. 

A  hot  top  lining  slab  (2)  for  an  ingot  mould  (1)  used  in  the 
casting  of  e.g.  steel  ingots  has  a  plurality  of  ribs  (4,  5,  6,  7,  8) 
on  its  back  face  and  is  thick  and  of  low  density  matter.  The 
ribs  (4,  5, 6,  7,  8)  define  a  plurality  of  enclosed  recesses  (9) 
spaced  inwardly  from  the  periphery  of  the  slab.  The  slabs  (2) 
enable  the  amount  of  head  metal  to  be  reduced  but  sound 
ingots  still  obtained. 



The  i n v e n t i o n   c o n c e r n s   hot   t o p s   f o r   m e t a l l -  

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

e c i a l l y   f o r   c a s t i n g   s t e e l .  

In  c a s t i n g   s t e e l   i n g o t s   i t   i s   d e s i r a b l e   t o  

keep   t h e   m e t a l   in  t h e   h e a d   of  t h e   m o u l d   m o l t e n   w h i l s t  

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

i f y i n g ,   b e c a u s e   t h e   m e t a l   in  t h e   body  of  t h e   m o u l d   s h r i n k s  

as  i t   c o o l s   and  s o l i d i f i e s   a n d ,   i f   t h e   head   m e t a l   i s   k e p t  

m o l t e n ,   t h e   head   m e t a l   f e e d s   down  i n t o   t he   i n g o t   body   a n d  

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

of  s h r i n k a g e   c a v i t i e s   in  t h e   body   of  t h e   i n g o t .   The  h e a d  

m e t a l   may  be  k e p t   m o l t e n   by  u se   of  a  hot   t o p   and  t h i s   may  

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

e . g .   s l a b s   p o s i t i o n e d   as  a  l i n i n g   in  t h e   head   of  t h e  

m o u l d   or   in  a  s e p a r a t e   h e a d   box  a t   t h e   top   of  t h e   m o u l d ,  

in  t h e   l a t t e r   c a s e   t h e   h e a d   m e t a l   b e i n g   w i t h i n   t h e   h e a d  

b o x .  

O r i g i n a l l y   h o t   t o p   l i n i n g s   were   c o m m o n l y   o f  

f i r e b r i c k ,   u s u a l l y   w i t h   a  d e n s i t y   of  a b o u t   2  to  3 g . / c m . 3 .  

F i r e b r i c k   is   no t   a  g o o d   h e a t - i n s u l a t o r   and  f o r   t h i s   r e a s o n  



t h e   f i r e b r i c k   l i n i n g s   w e r e   t h i c k   e . g .   75  mm.  H o w e v e r ,  

t h e   t h i c k   f i r e b r i c k   l i n i n g s   w e r e   of  h i g h   t h e r m a l   c a p a -  

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

i n i t i a l   c h i l l i n g   e f f e c t  o n   t h e   h e a d   m e t a l .  

The  c h i l l i n g   e f f e c t   m e n t i o n e d   a b o v e   and  o t h e r  

d i s a d v a n t a g e s   of   f i r e b r i c k  h o t   t o p   l i n i n g s   we re   g r e a t l y  

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

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

i ng   good  h e a t - i n s u l a t i n g   p r o p e r t i e s   and  low  d e n s i t i e s , .  

t y p i c a l l y   a b o u t   1 .1   g . / c m . 3 .   The  g o o d   h e a t - i n s u l a t i n g  

p r o p e r t i e s   of  s u c h   a r t i c l e s   mean   t h a t   a d e q u a t e   h e a t -  

i n s u l a t i o n   i s   p r o v i d e d   by  a  much  t h i n n e r   l i n i n g ,   t y p i -  

c a l l y   3D  mm.,   c o m p a r e d   w i t h   f i r e b r i c k   l i n i n g s .  

P a r t l y   b e c a u s e   t h e   known  s l u r r y - f o r m e d ,   e x p e n d -  

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

t h e r m a l   p r o p e r t i e s   of  t h e   m a t e r i a l s   of   t h e   a r t i c l e s ,   s u c h  

l i n i n g s   a r e   of  low  t h e r m a l   c a p a c i t y   and   t h e r e f o r e   e x e r t  

o n l y   a  s m a l l   i n i t i a l   c h i l l i n g   e f f e c t   on  t h e   head   m e t a l .  

The  c h i l l i n g   e f f e c t   of  s u c h   l i n i n g s   i s   m i n i m i s e d   by  m a k -  

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

t h e   r e q u i r e d   h e a t - i n s u l a t i o n   and   m e c h a n i c a l   s t r e n g t h .   I n  

any  e v e n t   t h e   d e w a t e r i n g   and  d r y i n g   s t e p s   n e c e s s a r y   i n  

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



d i f f i c u l t   i f   t h e   t h i c k n e s s   of  t he   a r t i c l e   i s   s i g n i f i -  

c a n t l y   g r e a t e r   t h a n   30  mm.  M o r e o v e r ,   i f   thE  a r t i c l e s  

a r e   made  t h i c k e r ,   t h e y   b e c o m e   h e a v i e r   and  l e s s   E a s i l y  

h a n d l e d .  

A c c o r d i n g   to  t h e   i n v e n t i o n   a  ho t   t o p   l i n i n g  

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

m a t e r i a l ,   has   a  d e n s i t y   in  t h e   r a n g e   of  0 . 3   to   0 . 8 5   g . /  

cm .3 ,   has   a  p l u r a l i t y   of  r i b s   at   one  f a c e   of  t h e   s l a b  

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

w a r d l y   f r o m  t h e   p e r i p h e r y   of  t h e   s l a b   and  has   an  a v e r a g e  

o v e r a l l   t h i c k n e s s   of  a t   l e a s t   40  mm.  In  u se   t h e   s l a b s  

a r e   p o s i t i o n e d   w i t h   t h e   r e c e s s e d   f a c e  o u t w a r d s   i . e .   a w a y  

f r o m  t h e   m o l t e n   m e t a l .  

I t   has   b e e n   f o u n d   in  a c c o r d a n c e   w i t h   t h e   i n v e n -  

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

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

o b t a i n e d .  

The  f a c t   t h a t   t h e   s l a b s   a r e   s l u r r y - f o r m e d   is   a 

m a n u f a c t u r i n g   c o n v e n i e n c e   a n d ,   as  p a r t   of  t h e   t h i c k n e s s  

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

not   p r e s e n t   t h e   d e w a t e r i n g   and  d r y i n g   d i f f i c u l t i e s   t h a t  

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



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

The  g r e a t   t h i c k n e s s   of   t h e   s l a b s   e n a b l e s   a n  

e x c e l l e n t   h e e l - i n s u l a t i n g   e f f e c t  t o   be  a c h i e v e d ,   a n  

e f f e c t   e n h a n c e d   by  t h e   a i r   in  t h e   r e c e s s e s .   F u r t h e r -  

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

w i t h   t h e   low  d e n s i t y   of   t h e   s l a b s .   D e s p i t e   t h e   t h i c k n e s s  

of  t h e   s l a b s ,   a  v e r y   s m a l l   i n i t i a l   c h i l l i n g   e f f e c t   i s   s u f -  

f e r e d   as  t h e   m a t e r i a l   of  t h e   s l a b s   i s   i t s e l f   of  low  t h e r -  

mal  c a p a c i t y ,   a  f a c t o r   a s s o c i a t e d   w i t h   t h e   low  d e n s i t y   o f  

t h e   s l a b s .  

The  f a c t   t h a t   t h e   s l a b s   a r e   of  low  d e n s i t y   m a t -  

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

d e s p i t e   t h e i r   t h i c k n e s s ,   t h e   s l a b s   a r e   no t   h e a v y   and  t h e y  

can  e a s i l y   be  h a n d l e d .   A l s o ,   t h e   p r e s e n c e   of  t h e   r i b s  

s e r v e s   to  i n c r e a s e   t h e   m e c h a n i c a l   s t r e n g t h   of  t h e   s l a b s  

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

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

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

s l a b s   t e n d s   to   d e c r e a s e   w i t h  a   d e c r e a s e   in  d e n s i t y .  

In  c a s t i n g   s t e e l   i n g o t s   i t   was  w i d e l y   a c c e p t e d  

f o r   many  y e a r s   t h a t   a l l   t h e   h e a d   m e t a l   s h o u l d   be  d i s c a r d e d  

and  t h e r e f o r e   an  i m p o r t a n t   o b j e c t i v e   was  to  m i n i m i s e   t h e  



r a t i o   of  m e t a l   in  t h e   head   of  t h e   i n g o t   to  m e t a l   in  t h e  

body  of  t h e   i n g o t   ( s u b j e c t   t o   t h e   r e q u i r e m e n t   t h a t   t h e  

body  of  t h e   i n g o t   s h o u l d   be  s o u n d )   in  o r d e r   t h a t   t h e  

p r o p o r t i o n   of  c a s t   m e t a l   d i s c a r d e d   s h o u l d   be  as  low  a s  

p o s s i b l e .   More  r e c e n t l y   t h i s   o b j e c t i v e   has   b e e n   s o m e w h a t  

m o d i f i e d   and   ho t   t op   l i n i n g s   h a v e   b e e n   d e s i g n e d   so  t h a t  

some  of  t h e   h e a d   m e t a l   s h o u l d   be  u s a b l e .   H o w e v e r ,   h o t  

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

w i t h   a  s h o u l d e r   w h e r e   t h e   h e a d   m e t a l   a d j o i n s   t h e   body   o f  

t h e   i n g o t   a n d ,   i f   t h e   head   m e t a l   i s   no t   e n t i r e l y   d i s c a r d e d ,  

t h e   s h o u l d e r   can  r e s u l t   in  d e f e c t s   in  t h e   s t e e l   a f t e r   t h e  

i n g o t   has  b e e n   r o l l e d .   Such   d e f e c t s   a r e   m i n i m i s e d   i f   t h e  

s h o u l d e r   i s   s l i g h t   and  t h i s   f a c t o r   has   f a v o u r e d   t h e   use   o f  

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

w i t h   t h i s   a p p r o a c h :   t h e   t h i c k   s l a b s   e n a b l e   t h e   p r o p o r t i o n  

of  head   m e t a l   to   be  d e c r e a s e d .   P r e f e r a b l y   t h e   a v e r a g e  

o v e r a l l   t h i c k n e s s   of  t h e   s l a b s   i s   a t   l e a s t   5D  mm. 

In  t h e   s l a b s   of  t h e   i n v e n t i o n   t h e   r i b s   p r e f e r -  

a b l y   a c c o u n t   f o r   at  l e a s t   30%,  e . g .   a b o u t   50%,  of  t h e  

o v e r a l l   t h i c k n e s s   of  t h e   s l a b .   The  r i b s   p r e f e r a b l y   d e -  

f i n e   at   l e a s t   t h r e e   r e c e s s e s   and  t h e   t o t a l   a r e a   of  t h e  

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

l e a s t   30%  of  t h e   t o t a l   a r e a   of  t h e   o u t e r   s u r f a c e   of  t h e  

s l a b .   Some  or   a l l   of  t h e   r i b s ,   e s p e c i a l l y   t h o s e   s e p a r a t i n g  



a d j a c e n t   r e c e s s e s ,   p r e f e r a b l y   t a p e r   o u t w a r d l y .   T h e  

t a p e r e d   r i b s   a r e   p r e f e r a b l y   a t   l e a s t   t w i c e   as  w i d e   a t  

t h e   b a s e   as  a t   t h e   t i p .   The  p r e f e r r e d   f e a t u r e s   j u s t  

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

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

w h i c h   a r e   e a s y   to   make  and  h a n d l e .  

The   r e c e s s e s   may  be  of  v a r i o u s   s h a p e s   p r e f e r -  

a b l y   g e n e r a l l y   r e c t a n g u l a r .  

The   s l a b s   may  be  s l u r r y - f o r m e d   in   known  m a n n e r  

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

t h e   s l a b s   w i t h   t h e   r i b s   and  r e c e s s e s .   The  i n g r e d i e n t s   o f  

t h e   s l a b   c o m p r i s e   p a r t i c u l a t e   r e f r a c t o r y   f i l l e r ,   some  a t  

l e a s t   of  w h i c h   i s   l i g h t w e i g h t   e . g .   has  a  b u l k   d e n s i t y   n o t  

g r e a t e r   t h a n   0 . 3 5   g . / c m . 3 ,   a  b i n d e r   a n d ,   o p t i o n a l l y ,   o r -  

g a n i c   a n d / o r   i n o r g a n i c   f i b r e s .   P r e f e r a b l y   t h e   l i g h t -  

w e i g h t   f i l l e r   i s   one   o r   more   o f   c a l c i n e d   r i c e   h u s k s   and  e x -  

p a n d e d   m i n e r a l s ,   e . g .   e x p a n d e d   p e r l i t e .   The  d e n s i t y   o f  

t h e   s l a b   i s   m o s t   p r e f e r a b l y   0 .4   to  0 .7   g . / c m . .  

An  e d g e   of  t h e   s l a b   ( t h e   l o w e r m o s t   e d g e   in   u s e )  

is   p r e f e r a b l y   b e v e l l e d   so  t h a t   t h e   m o l t e n   m e t a l   c o n t a c t -  

ing  f a c e   of   t h e   s l a b   d o e s   n o t   e x t e n d   d o w n w a r d s   as  f a r   a s  

t he   o p p o s i t e   f a c e   of  t h e   s l a b .   P r e f e r a b l y   t h e   b e v e l l e d  



edge   is   g e n e r a l l y   c o n c a v e   and  t h e   c o n c a v i t y   is   p r e f e r -  

a b l y   p r o v i d e d   by  m e a n s   of  a  m u l t i p l e ,   e . g .   o o u b l e ,   r e -  

e n t r a n t   b e v e l  .   In  t h i s   way  t h e   a b r u p t n e s s   of  t h e   r e -  

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

t op   w h e r e ' r e s i d u a l   m o u l d   f l u x   r e m a i n s   a f t e r   c a s t i n g   i s  

i n c r e a s e d .   As  a l r e a d y   m e n t i o n e d ,   t h e   t h i c k n e s s   of  t h e  

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

and  t h e   f e a t u r e s   j u s t   d e s c r i b e d   h e l p   to   m a x i m i s e   t h e   p r o -  

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

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

ing   s l a b s   of  t h e   i n v e n t i o n   f o r m s   a  p a r t   of  t h e   i n v e n t i o n  

as  d o e s   a  h e a d   box  h a v i n g   s u c h   a  l i n i n g .   P r e f e r a b l y   t h e  

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

i n t e r n a l   w a l l s .  

The  i n v e n t i o n   i s   f u r t h 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   a c c o m p a n y i n g   d i a g r a m 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   1  i s   a  v e r t i c a l   s e c t i o n   t h r o u g h  

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

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

i n v e n t i o n ,  

F i g u r e   2  is   a  c r o s s - s e c t i o n   t h r o u g h   t h e  

hot   t o p   l i n i n g   at   l i n e   1-1  in  F i g u r e   1 

a n d ,  



F i g u r e   3  in  a  v i e w   of  t h e   r e -  

c e s s e d   f a c e   of  one   of  t h e   s l a b s .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   t h e   i n g o t   m o u l d  

has   w e l l s  1   t a p e r i n g   t o g e t h e r   u p w a r d l y   to  g i v e   an  i n g o t  

n a r r o w e r   a t   t h e   t o p   t h a n   t h e   b o t t o m ,   and  in  t h e   h e a d   o f  

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

f o r m e d   r e f r a c t o r y ,   h e a t - i n s u l a t i n g   s l a b s   2  h a v i n g   a  d e n -  

s i t y   o f   0 . 5   g . / c m . 3 .   The  s l a b s   2  a r e   s u s p e n d e d   f r o m   t h e  

t o p   of  t h e   m o u l d   by  c o n v e n t i o n a l   m e a n s   ( n o t   s h o w n )   a n d  

a r e   h e l d   f i r m l y   in  p o s i t i o n   by  f o u r   w e d g e s   3  of  r e f r a c t o r y ,  

h e a t - i n s u l a t i n g   m a t e r i a l .  

Each   of  t h e   s l a b s   2  h a s   p e r i p h e r a l   r i b s   4,  5,  6 ,  

7  a t   i t s   o u t e r   f a c e   and  t h e s e   r i b s   t o g e t h e r   w i t h   two  o u t -  

w a r d l y   t a p e r i n g   i n n e r   r i b s   6  d e f i n e   t h r e e   r e c e s s e s   9  i n  

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

W h i l s t   t h e   i n v e n t i o n   h a s   b e e n   d e s c r i b e d   a b o v e   w i t h  

s p e c i f i c   r e f e r e n c e   to  t h e   d r a w i n g s ,   i t   i s   to   be  u n d e r s t o o d  

t h a t   t h e   r e c e s s e s   9  may  be  v e r t i c a l l y   d i s p o s e d   in  t h e   o u t e r  

f a c e   of  s l a b   2.  I f   d e s i r e d ,   t h e   e i g h t - p i e c e   a s s e m b l y  

i l l u s t r a t e d   in  F i g u r e   2  may  be  s u b s t i t u t e d   by  f o u r ,   i n t e r -  

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

s l a b s   and  two  w e d g e s .  



1.  A  ho t   t o p   l i n i n g   s l a b   (2)  of  s l u r r y - f o r m e d  

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

t h a t   t he   s l a b   has   a  d e n s i t y   in  t h e   r a n g e   of  0 .3   to  0 . 8 5  

g / c m  ,   and  has   a  p l u r a l i t y   of  r i b s   (4,   5,  6,  7,  8)  a t   o n e  
f a c e   of  t he   s l a b   (2)  d e f i n i n g   a  p l u r a l i t y   of  e n c l o s e d  

r e c e s s e s   (9)  s p a c e d   i n w a r d l y   f rom  t h e   p e r i p h e r y   of  t h e  

s l a b   (2)  and  has   an  a v e r a g e   o v e r a l l   t h i c k n e s s   of  at   l e a s t  

40  mm. 

2.  A  ho t   t o p   l i n i n g   s l a b   (2)  a c c o r d i n g   to  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 h e   a v e r a g e   o v e r a l l   t h i c k n e s s   o f  

t he   s l a b   is   a t   l e a s t   50  mm. 

3.  A  h o t   t o p   l i n i n g   s l a b   (2)  a c c o r d i n g   to  c l a i m   1 

or  2  c h a r a c t e r i s e d   in  t h a t   t h e   r i b s   (4,  5,  6,  7,  8)  p r o v i d e  

at  l e a s t   30%  of  t h e   o v e r a l l   t h i c k n e s s   of  t he   s l a b   ( 2 ) .  

4.  A  ho t   t op   l i n i n g   s l a b   (2)  a c c o r d i n g   to  a n y  

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   in  t h a t   t he   r i b s   (4,  5,  6,  7 ,  

8)  d e f i n e   at  l e a s t   t h r e e   r e c e s s e s   ( 9 ) .  

5.  A  ho t   t o p   l i n i n g   s l a b   (2)  a c c o r d i n g   to  a n y  

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   in  t h a t   t he   t o t a l   a r e a   o f  

the   r e c e s s e s   (9)  a t   t h e   o u t e r   f a c e   of  t he   s l a b   (2)  i s  

at  l e a s t   30%  of  t h e   t o t a l  a r e a  o f   t h e   o u t e r   s u r f a c e   o f  

the   s l a b   ( 2 ) .  

6.  A  h o t   t o p   l i n i n g   s l a b   (2)  a c c o r d i n g   to  a n y  

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   in  t h a t   at  l e a s t   one  of  t h e  

r i b s   (8)  t a p e r   o u t w a r d l y .  

7.  A  ho t   t op   l i n i n g   s l a b   (2)  a c c o r d i n g   to  a n y  



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   in  t h a t   t he   a t   l e a s t   o n e  

t a p e r e d   r i b   (8)  i s   a t   l e a s t   t w i c e   as  w ide   at  t h e   b a s e   a s  

at   t h e   t i p .  

8.  A  hot   top   l i n i n g   s l a b   (2)  a c c o r d i n g   to  a n y  

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   in  t h a t   t he   f a c e   o p p o s i t e  

to  t h e   f a c e   h a v i n g   t h e   r e c e s s e s   (9)  is  b e v e l l e d   at   t h e  

edge   w h i c h   is   to  be  l o w e r m o s t   in  u s e .  

9.  A  hot   t op   l i n i n g   s l a b   (2)  a c c o r d i n g   to  c l a i m   8 

c h a r a c t e r i s e d   in  t h a t   t h e   b e v e l   is   a  m u l t i p l e ,   r e - e n t r a n t  

b e v e l .  

10.  An  i n g o t   mould   or  i n g o t   mould   head  box  ( 1 )  

h a v i n g   a  hot   top   l i n i n g   p r o v i d e d   by  a  p l u r a l i t y   of  s l a b s  

(2)  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   i n  

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