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@  Refractory  components. 

A  refractory  component,  notably  an  insert  (1)  for  use  in 
repaired  (or  prime)  fixed  or  slidable  plates  in  slide  gate 
valves  on  steelplant  vessels.  The  insert,  which  is  preferably  a 
pre-formed  moulding,  may  be  a  flat  plate  of  generally  ellipti- 
cal  form  having  a  circular  bore  therethrough  or  it  may  be 
T-shaped  in  side  elevation  comprising  a  parallel  faced  elon- 
gated  head  of  elliptical  form  and  a  stem  of  circular  section, 
the  circular  bore  extending  through  the  component  co-axial 
with  the  stem. 



Thi s   i n v e n t i o n   r e l a t e s   to  r e f r a c t o r y   c o m p o n e n t s   a n d  

more  p a r t i c u l a r l y   r e l a t e s   to   r e f r a c t o r y   i n s e r t s   f o r   u se   in  f i x e d  

or  s l i d a b l e   p l a t e s   in  v e s s e l   e q u i p m e n t   commonly  known  a s  

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

B r i e f l y ,   s l i d e   g a t e   v a l v e s   a re   t e e m i n g   c o n t r o l   m e c h a n i s m s  

fo r   use   on  l a d l e s / t u n d i s h e s   and  e s s e n t i a l l y   c o m p r i s e   t w o  

a p e r t u r e d   p l a t e s ,   one  f i x e d   and  in  l i n e   w i t h   an  a p e r t u r e   i n  

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

the   f i x e d   p l a t e ,   t h e   m e t a l   b e i n g   d i s c h a r g e d   when  t h e   t w o  

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

from  a  r e f r a c t o r y   m a t e r i a l   and  e a c h   a b u t   o t h e r   r e f r a c t o r y  

n o z z l e s ,   an  u p p e r   n o z z l e   m o u n t e d   above   the   s t a t i o n a r y   p l a t e  

and  a  lower   or   c o l l e c t o r   n o z z l e   m o u n t e d   b e l o w   t he   s l i d i n g  

p l a t e .  

In  use  t h e   a p e r t u r e s   ( b c r e s ) a r e   e r o d e d   by  t h e   h o t   m e t a l  

and  r e p a i r s   a r e   t h e n   e f f e c t e d   to   e n a b l e   t he   c o m p o n e n t s ,  

p a r t i c u l a r l y   t h e   more  e x p e n s i v e   f i x e d   and  s l i d i n g   p l a t e s ,  

to  be  r e - u s e d .  

The  use   of   p r e - f o r m e d   s h a p e s   i n s e r t e d   i n t o   u s e d   p l a t e s  

as  a  means  of  b o r e   r e n o v a t i o n   i s   w e l l   known.   Such  i n s e r t s  

have   been   a n n u l a r   in  c r o s s - s e c t i o n ,   and  have   b e e n   f i t t e d   i n t o  

a  s p a c e   p r o d u c e d   by  d r i l l i n g   o u t   t he   worn  s e c t i o n   of  t he   u s e d  

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

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

i n t o   t he   c o l l e c t o r   n o z z l e   b e l o w   i t ,   and  t h e   i n s e r t e d  

c y l i n d e r   i s   made  to   a  h e i g h t   such   t h a t   i t   e x t e n d s   f rom  t h e  

newly  f o r m e d   s u r f a c e   in  t h e   body  of  t he   n o z z l e   to   t he   w o r k i n g  

f ace   o f  t h e   s l i d i n g   p l a t e .   The  s u r f a c e s   b e t w e e n   t he   b a s e  

of  the   i n s e r t   and  n o z z l e ,   and  b e t w e e n   t h e   v e r t i c a l   s i d e s   o f  

t h e  n o z z l e   and  the   p l a t e   a re   b o n d e d   by  a  r e f r a c t o r y   c e k e n t .  



One  d i s a d v a n t a g e   of  such  an  a r r a n g e m e n t   is  t h a t   v e r t i c a l  

movement  of  t he   c y l i n d r i c a l   i n s e r t   can  t a k e   p l a c e   e i t h e r  

d u r i n g   the   use  or  d u r i n g   s u b s e q u e n t   c o o l i n g   of  the   s y s t e m .  

A  s e c o n d   d i s a d v a n t a g e   is   t h a t   the   t r a v e l   of  the   s l i d i n g  

p l a t e   d u r i n g   o p e r a t i o n   can  f r e q u e n t l y   b r i n g   the   c e m e n t e d  

j o i n t   b e t w e e n   the   i n s e r t   and  p l a t e   a c r o s s   the  bo re   in  t h e  

s t a t i o n a r y   u p p e r   p l a c e ,   e x p o s i n g   the   j o i n t   to  m o l t e n   m e t a l ,  

and  thus   p r o m o t i n g   e r o s i o n .  

A  t h i r d   d i s a d v a n t a g e   is  t h a t   the   w a l l   t h i c k n e s s   of  t h e  

c y l i n d r i c a l   i n s e r t   is  l i m i t e d   by  the  g e o m e t r y   of  the   s l i d i n g  

p l a t e   in  some  s y s t e m s ,   t h e r e b y   r e s t r i c t i n g   the  u s e f u l   l i f e  

of  a  r e p a i r e d   p l a t e   to  the   d e g r e e   of  bo re   e r o s i o n   e x t e n d i n g  

to  the   c e m e n t e d   j o i n t .  

I t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a n  

improved   r e f r a c t o r y   c o m p o n e n t   to  m i t i g a t e   t h i s   p r o b l e m .  

From  one  a s p e c t   the   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  p r e -  

formed  f l a t   e l o n g a t e d   r e f r a c t o r y   componen t   of  g e n e r a l l y  

e l l i p t i c a l   form  h a v i n g   a  c i r c u l a r   bo re   t h e r e t h r o u g h .  

Thus ,   w i t h   t h i s   i n v e n t i o n ,   w h e r e a s   the   d i m e n s i o n   of  t h e  

i n s e r t   a t   r i g h t   a n g l e s   to  t he   ' l o n g '   a x i s   can  be  r e s t r i c t e d  

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

can  be  such  as  to  e x c e e d   the  l o n g i t u d i n a l   movement  of  t h e  

m e c h a n i s m ,   t h u s   r e m o v i n g   the   cement   j o i n t   out   of  the   r a n g e  

of  m e t a l   a t t a c k   and  e l i m i n a t i n g   the   s e c o n d   and  t h i r d   d i s -  

a d v a n t a g e s   of  the   c y l i n d r i c a l   i n s e r t .   M o r e o v e r ,   b e c a u s e   o f  

the  i n c r e a s e d   mass  of  i n s e r t ,   and  i t s   b r o a d   b a s e ,   the   c h a n c e s  

of  v e r t i c a l   movement   are   g r e a t l y   r e d u c e d .  



H o w e v e r ,   s u c h   a  s o l u t i o n   can  l e a v e   a  weak  p o i n t   in  t h e  

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

the   u p p e r   s u r f a c e   of  t h e   d e p e n d e n t   c o l l e c t o r   n o z z l e .   G i v e n  

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

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

s h o u l d   t he   c e m e n t e d   j o i n t   be  a t t a c k e d   or  l o o s e n e d .  

T h u s ,   f rom  a  s e c o n d   a s p e c t ,   t h e   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  p r e - f o r m e d   u n i t a r y   r e f r a c t o r y   c o m p o n e n t ,   T - s h a p e d  

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

head   and  a  s t e m   of  c i r c u l a r   s e c t i o n ,   a  c i r c u l a r   b o r e  

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

P r e f e r a b l y   t he   e l o n g a t e d   h e a d   d e f i n e s   a  g e n e r a l l y  

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

d i s a d v a n t a g e s   r e f e r r e d   t o  .  

From  a n o t h e r   a s p e c t   t h e   p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s  

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

p l a t e ,   a  c i r c u l a r   s e c t i o n   a p e r t u r e d   n o z z l e   m o u n t e d   on  o n e  

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

a s p e c t   of  t h i s   i n v e n t i o n   l y i n g   w i t h i n   t h e   p l a t e ,   t he   b o r e  

b e i n g   in   a l i g n m e n t   w i t h   t h e   n o z z l e   a p e r t u r e .  

From  y e t   a n o t h e r   a s p e c t   t he   p r e s e n t   i n v e n t i o n   a l s o  

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

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

on  one  s i d e   t h e r e o f   and  a  u n i t a r y   T - s h a p e d   i n s e r t   a c c o r d i n g  

to  t he   s e c o n d   a s p e c t   of  t h i s   i n v e n t i o n   in  w h i c h   t he   h e a d  

t h e r e o f   l i e s   w i t h i n   t h e   p l a t e   and  t h e   s t em  p r o t r u d e s   w i t h i n  

the  end  of  t h e   n o z z l e ,   t he   b o r e   b e i n g   in  a l i g n m e n t   w i t h   t h e  

n o z z l e   a p e r t u r e .  



The  m a j o r   p o r t i o n   of  t he   o u t e r   p e r i p h e r y   of  t h e  

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

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

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

In  a c c o r d a n c e   w i t h   t h e   s e c o n d   a s p e c t   of  t h i s   i n v e n t i o n  

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

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

head   i s   t h a t   of  t h e   f l a t   e l o n g a t e d   i n s e r t   f i r s t   r e c i t e d  

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

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

wh ich   i n h i b i t s   t h e   e s c a p e   of  m o l t e n   m e t a l   f r om  the   s y s t e m .  

P r i m a r i l y ,   t h e   i n s e r t   w o u l d   be  u s e d   in   r e p a i r e d   p l a t e s  

b u t   i t   c o u l d   a l t e r n a t i v e l y   be  a d o p t e d   in   n e w  o r   p r i m e   p l a t e s ;  

a f t e r   use   t h e   i n s e r t   may  r e a d i l y   be  r e m o v e d   and  a  f u r t h e r  

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

d r i l l i n g .  

The  i n s e r t  m a y   n o t   n e c e s s a r i l y   be  p r e - f o r m e d   and  t h e  

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

a s p e c t s   r e f e r r e d   to   above   in   wh ich   the   i n s e r t , e i t h e r   f l a t  

or  T - s h a p e d ,   i s   a  m o n o l i t h i c   r e f r a c t o r y   rammed  in  s i t u   a n d  

c u r e d .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  f u l l y   u n d e r s t o o d ,  

an  e m b o d i m e n t   t h e r e o f   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 ,   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 ,   i n  

w h i c h :  



F i g u r e   1  shows  a  p l a n   v iew  of  a  p l a i n   g e n e r a l l y  

e l l i p t i c a l   i n s e r t  a c c o r d i n g   to   one  a s p e c t   of  t h i s   i n v e n t i o n .  

F i g u r e s   2  and  3  show  p l a n   and  s i d e   e l e v a t i o n s ,  

r e s p e c t i v e l y ,   of  a  T - s h a p e d   i n s e r t   a c c o r d i n g   t o  a n o t h e r   a s p e c t  

of  t h i s   i n v e n t i o n ,  a n d  

F i g u r e   4  shows  a  s i d e   e l e v a t i o n   of  a  s l i d i n g   p l a t e /  

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

R e f e r r i n g   now  to  F i g u r e   1  t h e   i n s e r t   c o m p r i s e s   a  

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

or  h i g h   p u r i t y   a l u m i n a ,   s h a p e d   so  as  to   d e f i n e   a  p l a i n  

p a r a l l e l - f a c e d   g e n e r a l l y   e l l i p t i c a l   body  h a v i n g   a  b o r e  

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

R e f e r r i n g   now  to  F i g u r e s   2  and  3  t h e   a l t e r n a t i v e   f o r m  

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

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

so  as  to  d e f i n e   a  g e n e r a l l y   e l l i p t i c a l   h e a d   p o r t i o n   1  a n d  

a  d e p e n d e n t   c i r c u l a r   s e c t i o n   s t em  2;  a  c i r c u l a r   s e c t i o n  

bo re   3  e x t e n d s   t h r o u g h   t h i s   c o m p o n e n t .  

F i g u r e   4  shows  t he   l a t t e r   i n s e r t   m o u n t e d   in  t he   s l i d i n g  

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

e l l i p t i c a l   p a r a l l e l - s i d e d   p l a t e   4  a n d   a  r e f r a c t o r y   c o l l e c t o r  

n o z z l e   5  h a v i n g   a  b o r e   6.  These   may  be  made  f rom  m a g n e s i t e  

ch rome .   A  m e t a l   c a s i n g   7  i s   p r o v i d e d   a r o u n d   the   bu lk   o f  

t h i s   u n i t ,   and  t h i s  m a y   be  b e d d e d - i n   w i t h   a  r e f r a c t o r y  

cemen t   8 .  

In  t h i s   e x a m p l e   shown  t h e   i n s e r t   i s   u s e d   as  a  r e p a i r  

in  t h e   s e n s e   t h a t   an  e l l i p t i c a l l y   s h a p e d   h o l l o w   i s   m a c h i n e d  

from  the   p l a t e   4  to  the   d i m e n s i o n   of  t h e   h e a d   p o r t i o n   1  o f  

the  i n s e r t   and  a  c i r c u l a r   s e c t i o n   h o l e   is   d r i l l e d   in  t h e  

u p p e r   p o r t i o n   of  t he   n o z z l e   5  to  t he   d i m e n s i o n s   of  the   s t em  2 .  



The  i n s e r t   i s   t h e n   c e m e n t e d   i n t o   p o s i t i o n   as  shown  a n d  

the   t h r o u g h   b o r e   i s   made  up  to   a  s m o o t h   c o n t o u r   by  c emen t   9 .  

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

p r e s e n t   a  f l a t   u n i f o r m   s u r f a c e .  

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

i n s e r t   of  F i g u r e   1  b u t   in   t h a t   i n s t a n c e   o n l y   t h e   p l a t e   4 

wou ld   be  d r i l l e d   o u t ,   t h e   n o z z l e   5  b e i n g   l e f t   in  i t s  

o r i g i n a l   form  (as  d e p i c t e d   by  the   d o t t e d   l i n e s  -   F i g . 4 . ) .  

W h e r e a s   t h e   above   d e s c r i p t i o n   r e l a t e s   to   a  f i x e d  

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

ramming  a  r e f r a c t o r y   c e m e n t   i n t o   t h e   T - s h a p e d   (or  p l a i n )  

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

b o r e .   A  t y p i c a l   r amming   mix  w h i c h   m i g h t   be  u s e d   may  b e  

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

p h o s p h a t e ,   t h e   c e m e n t   t h e n   b e i n g   c u r e d   a t   e . g .   350°C  a n d  

the   p l a t e   g r o u n d   as  b e f o r e .  

The  i n s e r t   may  be  r e p l a c e d   more  t h a n   o n c e ,   w h e t h e r   i t  

be  f rom  a  r e p a i r   (as  shown)  or  f rom  a  p r i m e   c o m p o n e n t  

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

A l t h o u g h   t he   i n v e n t i o n   has  been   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   p a r t i c u l a r   e m b o d i m e n t s   i l l u s t r a t e d ,   i t   i s   to   b e  

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

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

e x a m p l e ,   t h e   i n s e r t   may  be  d i f f e r e n t l y   d i m e n s i o n e d   a n d  

s h a p e d   c o n s i s t e n t   w i t h   t h e   T - s h a p e d   c o n c e p t   and  d i f f e r e n t  

m a t e r i a l s  m a y   be  u t i l i s e d .   In  a d d i t i o n ,   t he   i n s e r t   may  b e  

used   f o r   t h e   r e p a i r   o f  t h e   f i x e d   p l a t e s / u p p e r   n o z z l e s   i n  

s l i d e   g a t e   v a l v e s .  



1.  A  r e f r a c t o r y   componen t   fo r   use  in  e q u i p m e n t   in  m e t a l  

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

an  i n s e r t   of  g e n e r a l l y   e l l i p t i c a l   form  (1)  h a v i n g   a  

c i r c u l a r   bore   (3)  t h e r e t h r o u g h .  

2.  A  componen t   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  

the  i n s e r t   is  T - s h a p e d   in  s i d e   e l e v a t i o n ,   c o m p r i s i n g   a  

p a r a l l e l - f a c e d   e l o n g a t e d   head  of  e l l i p t i c a l   form  and  a  s t e m  

(2)  of  c i r c u l a r   s e c t i o n ,   the   c i r c u l a r   bo re   e x t e n d i n g   t h r o u g h  

the  componen t   c o - a x i a l   w i t h   the  s t e m .  

3.  A  r e f r a c t o r y   componen t   c o m p r i s i n g   a  p a r a l l e l   f a c e d  

e l o n g a t e d   p l a t e   (4)  and  a  c i r c u l a r   s e c t i o n   a p e r t u r e d   n o z z l e  

(5)  mounted   on  one  s i d e   t h e r e o f ,   c h a r a c t e r i s e d   by  an  i n s e r t  

a c c o r d i n g   to  c l a i m   1  l y i n g   w i t h i n   the  p l a t e , t h e   bore   b e i n g  

in  a l i g n m e n t   w i t h   the  n o z z l e   a p e r t u r e .  

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

e l o n g a t e d   p l a t e   (4)  and  a  c i r c u l a r   s e c t i o n   a p e r t u r e d   n o z z l e  

(5)  mounted   on  one  s i d e   t h e r e o f ,   c h a r a c t e r i s e d   by  a  u n i t a r y  

T - s h a p e d   i n s e r t   a c c o r d i n g   to  c l a i m   2  wi th   the  head   t h e r e o f  

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

end  of  the  n o z z l e ,   the  bore   b e i n g   in  a l i g n m e n t   w i t h   t h e  

n o z z l e   a p e r t u r e .  

5.  A  r e f r a c t o r y   c o m p o n e n t   a c c o r d i n g   to   c l a i m   3  or  c l a i m   4 ,  

c h a r a c t e r i s e d   in  t h a t   the   ma jo r   p o r t i o n   of  the   o u t e r  

p e r i p h e r y   of  the   c o m p o n e n t ,   o t h e r   t h a n   the  p l a i n   f a c e   on  t h e  

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

(7),   the   whole   f o r m i n g   a  s l i d i n g   p l a t e / c o l l e c t o r   n o z z l e   u n i t  

of  a  s l i d e   g a t e   v a l v e .  



6.  A  r e f r a c t o r y   c o m p o n e n t   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

1  to  5,  c h a r a c t e r i s e d   in  t h a t   the   i n s e r t   is  a  moulded   a n d  

f i r e d   p r e - f o r m e d   i t e m .  

7.  A  r e f r a c t o r y   componen t   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

3  to  5  c h a r a c t e r i s e d   in  t h a t   the   i n s e r t   is   a  m o n o l i t h i c  

r e f r a c t o r y   mix  rammed  in  s i t u   and  c u r e d .  

8.  A  r e f r a c t o r y   componen t   a c c o r d i n g   to  a n y  o n e   of  c l a i m s  

3  to  7,  c h a r a c t e r i s e d   in  t h a t   the  i n s e r t   is  u t i l i s e d   as  a  

r e p a i r   in  the   worn  c o m p o n e n t .  
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