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©  Repair  of  blast  furnace  refractory  walls. 

©  A  method  for  making  repairs  in  the  refractory  wall  of  a 
blast  furnace  is  described  which  comprises  the  steps  of 
providing  an  opening  through  the  furnace  wall,  providing  a 
guide  bar  member  and  a  tubular  member  which  fits  on  the 
outside  of  the  guide  bar  member,  the  tubular  member 
having  a  plurality  of  slits  in  its  axial  direction,  forcing  the 
guide  bar  member  together  with  the  tubular  member  under 

^   pressure  into  the  furnace  so  as  to  spread  the  divided  pieces 
^   of  the  tubular  member  having  a  reinforced  stud  function, 

each  in  the  manner  of  a  flower  petal,  and  forming  a  repaired 
(0  refractory  body  incorporating  a  support  structure  consisting 
J>  of  radially  spread  pieces  of  the  tubular  member  (Fig.  1). 
U) 

<M 
IN 
o  

o  

0 .  
u  

Croydon  Printing  Company  Ltd. 

A   method  for  making  repairs  in  the  refractory  wall  of  a 
blast  furnace  is  described  which  comprises  the  steps  of 
providing  an  opening  through  the  furnace  wall,  providing  a 
guide  bar  member  and  a  tubular  member  which  fits  on  the 
outside  of  the  guide  bar  member,  the  tubular  member 
having  a  plurality  of  slits  in  its  axial  direction,  forcing  the 
guide  bar  member  together  with  the  tubular  member  under 
pressure  into  the  furnace  so  as  to  spread  the  divided  pieces 
of  the  tubular  member  having  a  reinforced  stud  function, 
each  in  the  manner  of  a  flower  petal,  and  forming  a  repaired 
refractory  body  incorporating  a  support  structure  consisting 
of  radially  spread  pieces  of  the  tubular  member  (Fig.  1). 



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   a  m e t h o d   f o r   m a k i n g  

r e p a i r s   in   t h e   r e f r a c t o r y   l i n i n g   w a l l   o f   a  b l a s t   f u r n a c e .  

As  i s   w e l l   known  in   t h e   i r o n   and  s t e e l   i n d u s t r y  

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

b r i c k s   b u i l t   up  to   l i n e   t h e   i n s i d e   o f   t h e   s t e e l   s h e l l   o f  

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

w o r n   by  c o n t a c t   w i t h   t h e   c h a r g e   and  t h e   m o l t e n   i r o n   in   t h e  

f u r n a c e .  

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

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

p o s e d .   R e p a i r   of   t h e   r e f r a c t o r y  l i n i n g   w a l l   o f   t h e   b l a s t  

f u r n a c e   h a s ,   f o r   e x a m p l e ,   b e e n   done   by  i n j e c t i n g   r e f r a c t o r y  

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

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

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

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

t i n g .   When  t h e   r e f r a c t o r y   m a t e r i a l   i s   i n j e c t e d  i n t o   t h e  

f u r n a c e   in   h o t   r u n n i n g ,   one  o f   t h e   h e a t   s e t t i n g   t y p e s   i s  

g e n e r a l l y   u sed ,   w h i l e   when  t h e   r e f r a c t o r y   m a t e r i a l   i s  

i n j e c t e d   i n t o   t h e   f u r n a c e   when  c o l d ,   one  of   t h e  

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

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

h a v e   e x c e l l e n t   f l u i d i t y   so  t h a t   i t   w i l l   n o t   c l o g   t h e  

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



T h u s   a  r e f r a c t o r y   m a t e r i a l   o f   e i t h e r   t h e   c l a y   o r   t h e  

a l u m i n a   t y p e   i s   u s u a l l y   u s e d .  

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

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

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

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

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

o f   m i x e d   p o w d e r s   h a v i n g   a  p a r t i c l e   s i z e   o f   l e s s   t h a n   3  mm. 

They   a r e   r e q u i r e d   to   h a v e   p r o p e r t i e s   s u i t e d   to   p r e s - -  

s u r e   s p r a y i n g .  

R e p a i r   o f   t h e   r e f r a c t o r y   w a l l   i s  ,   h o w e v e r ,   o f t e n  

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

t h e   b l a s t   f u r n a c e   b u t   a l s o   by  t h e   f a c t   t h a t  t h e   w o r n  

r e f r a c t o r y   f a c e   i s   o f t e n   so  l a c k i n g   in   i r r e g u l a r i t i e s  

and   so  f l a t   t h a t   when  t h e   d a m a g e d   w a l l   i s  r e p a i r e d   by  a n y  

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

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

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

m a k i n g   i t   i m p o s s i b l e   to   o b t a i n   a  r e p a i r e d   w a l l   o f   h i g h  

r e h a b i l i t y .  

I t   i s   t h e   p r i n c i p a l   o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n  

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

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

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

can   be  e a s i l y   f o r m e d   on  t h e   r e f r a c t o r y   w a l l   t o   s u p p o r t   a  

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



I t   i s   a n o t h e r   o b j e c t   o f   t h e   i n v e n t i o n   t o   p r o v i d e  

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

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

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

be  f r e e l y   s e l e c t e d .  

O t h e r   and   f u r t h e r   o b j e c t s   o f   t h e   i n v e n t i o n   w i l l  

b e c o m e   a p p a r e n t   to   t h o s e   s k i l l e d   in   t h e   a r t   f rom  t h e   f o l l o w -  

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

t h e   a n n e x e d   s h e e t s   o f   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  s e c t i o n a l   v i e w   i l l u s t r a t i n g   t h e   r e p a i r  

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

t u b u l a r   member   w i t h   a  p l u r a l i t y   of   s l i t s   a t   t h e   f o r w a r d  

end   t h e r e o f ;  

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

end  of   t h e   t u b u l a r   member   o f   F i g .   2  i s   s p r e a d   o u t   i n  

a c c o r d a n c e   w i t h   t h e   r e p a i r   m e t h o d   of   t h e   i n v e n t i o n ;  

F i g .   4  i s   a  r e a r   v i e w   s h o w i n g   t h e   c o m p l e t e l y   s p r e a d  

o u t   s t a t e   o f   t h e   f o r w a r d   end   o f   t h e   t u b u l a r   member   in   t h e  

f u r n a c e ;  

F i g .   5  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

men t   of   t h e   r e p a i r   m e t h o d   of   the  i n v e n t i o n ;  

F i g .   6  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

men t   o f   t h e   r e p a i r   m e t h o d   of   t h e   i n v e n t i o n ;  

F i g .   7  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

men t   of   t h e   r e p a i r   m e t h o d   of   t h e  i n v e n t i o n ;  



F i g .   8  i s   a  f r o n t   v i e w   o f   t h e   r e f r a c t o r y   w a l l   s h o w -  

i n g   a n o t h e r   e m b o d i m e n t   o f   t h e   r e p a i r   m e t h o d   o f   t h e   i n v e n -  

t i o n ;  

F i g .   9  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

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

F i g .   10  i s   a  v i e w   e x p l a i n i n g   one   a s p e c t   o f   F i g .   9 ;  

F i g .   11  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

m e n t   o f   t h e   i n v e n t i o n ;  

F i g .   12  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

m e n t   o f   the  i n v e n t i o n ;  

F i g .   13  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e   A - A  

of   F i g .   12;   a n d  

F i g .   14  i s   a  v i e w   e x p l a i n i n g   a n o t h e r   e m b o d i m e n t   o f  

t h e   i n v e n t i o n .  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to   a  m e t h o d   f o r  

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

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

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

a  g u i d e   b a r   member   h a v i n g   an  o u t w a r d l y   b e n d i n g   means   i s  

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

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

a t   i t s   f o r w a r d   end  i s   f i t t e d   on  t h e   o u t s i d e   of   t h e   g u i d e  

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

so  as  to   make  t h e   f o r w a r d   s l i t   end   o f   t h e   t u b u l a r   m e m b e r  

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

a  r e p a i r   m a t e r i a l   ( r e f e r r e d   to   as  " m o n o l i t h i c   r e f r a c t o r i e s "  



h e r e i n a f t e r )   i s   i n j e c t e d   to   f o r m   a  r e f r a c t o r y   s t r u c t u r e  

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

f u l l y   d e v e l o p e d   f l o w e r - p e t a l   p i e c e s .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   d e t a i l  

w i t h   r e f e r e n c e   t o   t h e   e m b o d i m e n t s   of   the  i n v e n t i o n   h e r e -  

i n b e l o w .  

F i g .   1  i s   a  s e c t i o n a l  v i e w   s h o w i n g   t h e   b a s i c   c o n -  

s t i t u e n t s   o f   t h e   m e t h o d   f o r   m a k i n g   r e p a i r s   in   t h e  

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

i n v e n t i o n   and  an  e m b o d i m e n t   of   an  a p p a r a t u s   t h e r e f o r .  

F i g .   1  shows   t h e   s t e e l   s h e l l   1  o f   t h e   w a l l   o f   a  

b l a s t   f u r n a c e   and  a  r e f r a c t o r y   m a t e r i a l   2  w h i c h   l i n e s  

t h e   i n s i d e   of   t h e   s t e e l   s h e l l   1  and  a  c h a r g e  3 .   In  t h e  

p r e s e n t   i n v e n t i o n ,   t h e   s t e e l   s h e l l   1  i s   p r o v i d e d   w i t h  

an  o p e n i n g   4  by  d r i l l i n g   o r   p i e r c i n g   a t   t h e   s p o t   w h e r e  

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

t h e   f a c t   t h a t   t h e   s t e e l   s h e l l   1  b e c o m e s   r e d   h o t   w h e r e  

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

some  o t h e r   m e a n s .   I t   i s   u n d e r s t o o d   t h a t   i n   t h e   c a s e  

w h e r e   t h e   r e f r a c t o r y   2  r e m a i n s   to   c o n s t i t u t e   t h e   r e f r a c t o r y  

w a l l   20  t h e   o p e n i n g   4  i n t o   t h e   f u r n a c e   s h o u l d   be  m a d e  

l o n g   e n o u g h   to   p a s s   t h r o u g h   t h e   r e f r a c t o r y   w a l l   20  a n d  

r e a c h   t h e   s p o t   to   be  r e p a i r e d .  

Then  a  g u i d e   b a r   member   ( r e f e r r e d   t o   as  " g u i d e  

member"   h e r e i n a f t e r )   5  i s   i n t r o d u c e d   v i a   t h e   o p e n i n g   4 

i n t o   t h e   f u r n a c e .   The  g u i d e   member   5  i s   p r o v i d e d   a t   i t s  

f o r w a r d   t i p   w i t h   a  p l u r a l i t y   o f  b e n d i n g   means   6  and  t h e  



g u i d e   m e m b e r   5  i s   i n s e r t e d   i n t o   t h e   f u r n a c e   f a r   e n o u g h  

f o r   t h e   b e n d i n g   m e a n s   6  t o   r e a c h   a  p r e d e t e r m i n e d   d e p t h  

f r o m   t h e   s t e e l   s h e l l   1  to   be  h e l d   t h e r e a t .   In  t h e  

e m b o d i m e n t   i l l u s t r a t e d   in   F i g .   1 ,   a  s u p p o r t   means   7  w h i c h  

h o l d s   t h e   g u i d e   member   5  i s   p r o v i d e d   on  t h e   s t e e l   s h e l l   1 .  

N e x t ,   a  t u b u l a r   member   8  h a v i n g   a  p l u r a l i t y   of   s l i t s  

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

g u i d e   m e m b e r   5  a n d   t h e - g u i d e   member   5  i s   i n t r o d u c e d   u n d e r  

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

As  s h o w n   i n   t h e   p e r s p e c t i v e   v i e w   of   F i g .   2,  t h e   t u b u l a r  

m e m b e r   8  h a s   a  p l u r a l i t y   of   l o n g i t u d i n a l   s l i t s   9  a t   i t s  

f o r w a r d   t i p .   The  s l i t s   may  be  f o r m e d   w i t h   o r   w i t h o u t   g a p s  

t h e r e b e t w e e n .  

When  t h e   t u b u l a r   member   8  w i t h   s l i t s   9  i s   f o r c e d  

i n t o   t h e   f u r n a c e   by  m e a n s   o f   a  c y l i n d e r  d e v i c e   10  m o u n t e d  

on  t h e   s u p p o r t   means   7,  t h e   d i v i d e d   m e m b e r s   of   t h e   f o r w a r d  

p a r t   o f   t h e   t u b u l a r   member   8  a r e   o u t w a r d l y   b e n t   by  t h e  

b e n d i n g   means   6  o f   t h e   g u i d e   member   5  t o   s p r e a d   o u t   in   a  

f l o w e r   p e t a l   m a n n e r   as  shown  in   F i g s .   3  and   4.  T h a t   i s ,  

t h e   b e n d i n g   m e a n s   6  f u n c t i o n s   t o   s p r e a d   o u t   t h e   d i v i d e d  

f o r w a r d   t i p   8a  o u t w a r d l y .  

The  b e n d i n g   m e a n s   6  o f   t h e   a b o v e   e m b o d i m e n t   i s   c o n -  

s t i t u t e d   by  a  h e a d   6c  f o r m e d   a t   t h e   f o r w a r d   end   o f   t h e  

g u i d e   member   5  t o   h a v e   a  l a r g e r   d i a m e t e r   t h a n   t h a t   o f   t h e  

g u i d e   member   5,  t h e   h e a d   6c  b e i n g   c o n n e c t e d   to   t h e   g u i d e  

member   5  v i a   a  b e n d i n g   body   6a  h a v i n g   a  p r e d e t e r m i n e d  

r a d i u s   o f   c u r v a t u r e   r  o r  a   s u i t a b l e   i n c l i n e .   A  h o l d e r   6 b  



h a v i n g   g u i d e   p l a t e s   6b1  f o r   i n s e r t i o n   i n t o   t h e   s l i t s  

o f   t h e   t u b u l a r   member   8  i s   s o l i d l y   m o u n t e d   in   t h e  

o p e n i n g   4  o f   t h e   s t e e l   s h e l l   1  a t   a  p o s i t i o n   f o r w a r d  

o f   t h e   b e n d i n g   b o d y   6a .   The  h o l d e r   6b  h e l p s   e n s u r e  

t h a t   t h e   t u b u l a r   member   8  i s   s m o o t h l y   i n t r o d u c e d   i n t o  

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

m e m b e r   i s   s u r e l y   b e n t   r a d i a l l y   and  o u t w a r d l y .   In  t h i s  

i n v e n t i o n ,   t h e   b e n d i n g   means   6  e n c o m p a s s e s   an  a p p a r a t u s  

i n c l u d i n g   t h e   h o l d e r   6b,   w h i c h   may  be  p r o v i d e d   a c c o r d i n g  

to   n e c e s s i t y .  

By  t h e   f o r c e d   i n t r o d u c t i o n   o f   t h e   t u b u l a r   m e m b e r  

8  i n t o   t h e   f u r n a c e   w h i l e   i t   i s   b e i n g   g u i d e d   by  t he   g u i d e  

member   5  as  m e n t i o n e d   a b o v e ,   t h e   d i v i d e d   m e m b e r s   a t   t h e  

t o p   o f   t h e   t u b u l a r   member   a r e   s p r e a d   o u t   in   t h e   f u r n a c e  

in   a  f l o w e r   p e t a l ; m a n n e r   so  as  to   f o r m   a  s u p p o r t   s t r u c -  

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

As  s o o n   as  t h e   i n s e r t i o n   o f   t h e   t u b u l a r   member  8 

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

12  i s   i n j e c t e d   i n t o   t h e   f u r n a c e   f r o m   t h e   gap   11  b e t w e e n  

t h e   t u b u l a r   member   8  and  t h e   o p e n i n g   4  as  shown  in  t h e  

e m b o d i m e n t   of   F i g .   5.  In  t h e   a b o v e   e m b o d i m e n t ,   in   o r d e r  

t o   e f f e c t i v e l y   c a r r y   o u t   t h e   i n j e c t i o n   o p e r a t i o n ,   t h e  

o p e n i n g   4  i s   p r o v i d e d   w i t h   a  mou th   p i e c e   13  to  w h i c h   a  

h o s e   14  f o r   d e l i v e r i n g   t h e   m o n o l i t h i c   r e f r a c t o r y   12  i s  

c o n n e c t e d   to   p e r f o r m   t h e   c h a r g i n g   o f   t h e   r e f r a c t o r y   12  

i n t o   t h e   f u r n a c e .   The  g u i d e   member   5  i s   s e v e r e d   a t   a  

f l a n g e   f a c e   13a  of   t h e   mou th   p i e c e   13  o r   s o m e w h a t   n e a r e r  



t o   t h e   f u r n a c e   w a l l   so  t h a t   t h e   gap   b e t w e e n   t h e   t u b u l a r  

member   8  a n d   t h e   g u i d e   b a r   m e m b e r   5  i s   f i l l e d   up  w i t h  

t h e   m o n o l i t h i c   r e f r a c t o r y   1 2 .  

The  m o n o l i t h i c   r e f r a c t o r y   12  i s   g r a d u a l l y   i n t r o d u c e d  

u n d e r   p r e s s u r e   i n t o   t h e   f u r n a c e   f r o m   t h e   gap  11,   and   t h e  

m o n o l i t h i c   r e f r a c t o r y   12  i s   e f f e c t i v e l y   s p r e a d  o u t   i n   t h e  

d i r e c t i o n   o f   t h e   w a l l   by  t h e   p e t a l - l i k e   m e m b e r s   8a  f o r m e d  

f rom  t h e   d i v i d e d   f o r w a r d   e n d   of   t h e   t u b u l a r   member   8  w i t h  

t h e   r e s u l t   t h a t   t h e   m o n o l i t h i c   r e f r a c t o r y   12  a d h e r e s   t o  

t h e   d a m a g e d   w a l l   i n s i d e   t h e   s t e e l   s h e l l   1  or   i n s i d e   t h e  

r e f r a c t o r y   2 .  

The  m o n o l i t h i c   r e f r a c t o r y   12  p r o v i d e d   b e t w e e n   t h e  

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

by  t h e   s t u d - l i k e   f u n c t i o n   e x h i b i t e d   by  t h e   d i v i d e d   f o r w a r d  

t i p   8a  o f   t h e   t u b u l a r   m e m b e r   8  so  as  to   e f f e c t i v e l y   p r e v e n t  

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

In  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s   p r e f e r r e d   t h a t   t h e  

p o s i t i o n ,   s i z e ,   and   n u m b e r   o f   t h e   o p e n i n g s   4  in   t h e   s t e e l  

s h e l l   1,  t h e   s i z e   o f   t h e   t u b u l a r   member   8,  and  t h e   l e n g t h  

of   t h e   s l i t s   9  a n d   t h e   l i k e   be  s u i t a b l y   d e t e r m i n e d   i n  

a c c o r d a n c e   w i t h   t h e   s i z e   o f   t h e   d a m a g e d   p o r t i o n   of   t h e  

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

The  p o s i t i o n   w h e r e   t h e   g u i d e   member   5  s h o u l d   b e  

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

means   6  i n   t h e   f u r n a c e   may  be  s u i t a b l y   s e l e c t e d   in   a c c o r d -  

a n c e   w i t h   t h e   e x t e n t   o f   d a m a g e   to   t h e   w a l l ,   t h e   gap  b e t w e e n  

t h e   w a l l   f a c e   and   t h e   c h a r g e   3  and  t h e   d e n s i t y   of   t h e  



c h a r g e   3  in   t h e   p r o x i m i t y   o f   t h e   w a l l .   A c c o r d i n g   to   t h e  

e x p e r i e n c e   of   t h e   i n v e n t o r s ,   a  s p a c e   f o r   c h a r g i n g   t h e  

m o n o l i t h i c   r e f r a c t o r y   12  can   be  f o r m e d   e v e n   when  t h e  

c h a r g e   3  i s   p r e s e n t   a t   h i g h   d e n s i t y   up  to   n e a r   t h e   w a l l ,  

p r o v i d e d   t h a t   t h e   d i v i d e d   f o r w a r d   end   8a  o f   t h e   t u b u l a r  

member   8  i s   f u l l y   s p r e a d   o u t   a t   a  p o s i t i o n   n e a r   t h e   w a l l  

as  shown  in   F i g .   3,  t h e   g u i d e   member   5  i s   t h e n   s e v e r e d   a t  

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

member   8  as  i l l u s t r a t e d   in   F i g .   6,  and  t h e   t u b u l a r   m e m b e r  

8  t o g e t h e r   w i t h   t h e   g u i d e   member   5  a r e   s i m u l t a n e o u s l y  

f o r c e d   i n t o   t h e   f u r n a c e   by  t h e   a c t i o n   of   t h e   c y l i n d e r  

means   10 .   A c c o r d i n g l y ,   b o t h   t h e   e f f i c i e n c y   o f   i n j e c t i n g  

t h e   m o n o l i t h i c   r e f r a c t o r y   12  and   i t s   a d h e r e n c e   to   t h e  

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

I t   was  f u r t h e r   f o u n d   t h a t   no  t r o u b l e ' r e s u l t s   f rom  t h e  

g u i d e   member   5  w h i c h   r e m a i n s   in  t h e   t u b u l a r   member   8  a f t e r  

t h e   r e p a i r   has   b e e n   made  as  shown  in   t h e   e m b o d i m e n t   of  F i g .  

5.  M o r e o v e r ,   as  in   t h e   e m b o d i m e n t   i l l u s t r a t e d   in   F i g .   8 ,  

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

5  i s   o f   f a i r l y   l a r g e   s i z e ,   i t   c a n ,   f o r   i n s t a n c e ,   be  a l l o w e d  

to  f a l l   down  i n t o   t h e   f u r n a c e   a f t e r   t h e   m o n o l i t h i c  

r e f r a c t o r y   12  h a s   b e e n   i n j e c t e d   and  a  c o o l i n g   box  may  b e  

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

t h i s   m a n n e r ,   t h e   w a l l   can  be  c o o l e d   a f t e r   t h e   r e p a i r   i s   c o m -  

p l e t e d   so  as  to   i m p r o v e   t h e   e f f e c t i v e n e s s   o f   t h e   p r e s e n t  

i n v e n t i o n .  

F i g .   7  i s   a  s e c t i o n a l   v i e w  e x p l a i n i n g   a n o t h e r   e m b o d i m e n t  



o f   t h e   i n v e n t i o n .   H e r e ,   t h e   c y l i n d e r   m e a n s   10  i s   o f  

t h e   h o l l o w ,   s i n g l e - c y l i n d e r   t y p e .   A  p i s t o n   r o d   1 0 a  

i s   s e c u r e d   to   a  p i s t o n   10b  and  a b u t s   on  t h e   end  f a c e  

o f   t h e   t u b u l a r   member   8.  The  g u i d e   member   5  i s   s e c u r -  

ed  t o   t h e   end   o f   t h e   c y l i n d e r   10  by  a  n u t   l O c .   T h u s ,  

t h e   p i s t o n   10b  i s   f r e e l y   s l i d a b l e   on  t h e   g u i d e   member   5 ,  

so  t h a t   t h e   d i v i d e d   f o r w a r d   t i p   o f   t h e   t u b u l a r   member   8 

c an   be  made  to   s p r e a d   r a d i a l l y   in   a  f l o w e r   p e t a l   m a n n e r  

by  a p p l y i n g   a  p u s h i n g   f o r c e   to   t h e   t u b u l a r   member   8.  A 

m o u t h   p i e c e   14a   c o n n e c t s   to   a  h o s e   w h i c h   d e l i v e r s   t h e  

m o n o l i t h i c   r e f r a c t o r y   12  u n d e r   p r e s s u r e .  

I t   i s   u n d e r s t o o d   t h a t   t h e   p r e s e n t   i n v e n t i o n   i s   n o t  

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

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

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

i n v e n t i o n .  

F o r   e x a m p l e ,   i f ,   as  f r e q u e n t l y   h a p p e n s ,   a  c o o l i n g  

b o x   o f   t h e   known  t y p e   p r o v i d e d   on  t h e   f u r n a c e   w a l l  s h o u l d  

be  d e s t r o y e d   o r   s h o u l d   f a l l   o f f   due  to   s e v e r e   damage   t o  

t h e   f u r n a c e   w a l l ,   t h e   p r e s e n t   i n v e n t i o n   can   be  a p p l i e d   b y  

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

u t i l i z i n g   t h e   o l d   o p e n i n g   in   t h e   s t e e l   s h e l l   in   w h i c h   t h e  

c o o l i n g   means   was  i n s t a l l e d .  

F i g .   8  shows   an  e m b o d i m e n t   o f   t h e  m e t h o d   f o r   m a k i n g  

r e p a i r s   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   w h e r e i n  

an  o l d   o p e n i n g   40  in   t h e   s t e e l   s h e l l   f r om  w h i c h   a  c o o l i n g  

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



e f f e c t i v e n e s s   o f   t h e   p r e s e n t   i n v e n t i o n   can   a l s o   b e  

e x h i b i t e d   by  f o r m i n g   b o t h   t h e   g u i d e   member   50  and  t h e  

t u b u l a r   member   80  i n t o   a  s h a p e   a p p r o x i m a t e l y   t h e   s a m e  

as  t h e   s e c t i o n a l   s h a p e   o f   t h e   c o o l i n g   means   ( f o r   i n -  

s t a n c e ,   i n t o   t h e   s h a p e   o f   an  e l l i p s e   and  a l s o   b y  

p r o v i d i n g   a  p l u r a l i t y   of   s l i t s   a t   t h e   f o r w a r d   p a r t   8 0 a  

of   t h e   t u b u l a r   member   80  so  as  to   r a d i a l l y   s p r e a d   o u t  

t h e   d i v i d e d   p a r t   80a  in   a  f l o w e r   p e t a l   m a n n e r   and  b u i l d  

up  m o n o l i t h i c   r e f r a c t o r i e s   w i t h   a  s u p p o r t   s t r u c t u r e   f o r  

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

N e x t ,   F i g .   9  shows   a n o t h e r   e m b o d i m e n t   of   t h e   p r e s e n t  

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

w h e r e i n   two  t u b u l a r   m e m b e r s   8 1  a n d   82  of   d i f f e r e n t   d i a -  

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

t h e   o u t s i d e   o f   a  g u i d e   b a r   member   5  s e c u r e d   in   t h e   f u r n a c e  

w a l l   as  d e s c r i b e d   in   t h e   f o r e g o i n g   e m b o d i m e n t s ,   and  a r e  

f o r c e d   i n t o   t h e   f u r n a c e .  

As  c l e a r l y   shown  in  F i g .   10 ,   t h e   d o u b l e   t u b u l a r  

m e m b e r s   81  and  82  f i t t e d   on  t h e   g u i d e   member   5  a r e   i n s e r t -  

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

m e m b e r s   81  and  82  e a c h   d i v i d e d   i n t o   a  p l u r a l i t y   of   m e m b e r s  

as  in   t h e   e m b o d i m e n t s   d e s c r i b e d   h e r e i n b e f o r e   a r e   r a d i a l l y  

s p r e a d   o u t   in   t h e   f u r n a c e   in   a  f l o w e r   p e t a l   m a n n e r .  

As  soon   as  t h e   f o r c e d   i n t r o d u c t i o n   of   two  t u b u l a r  

member s   81  and  82  i n t o   t h e   f u r n a c e   i s   c o m p l e t e d ,   a  t w o -  

s t a g e   s u p p o r t   s t r u c t u r e   101  i s   f o r m e d   e i t h e r   by  r e t r a c t i n g  

t h e   o u t e r   t u b u l a r   m e m b e r  8 2   by  a  p r e d e t e r m i n e d   l e n g t h   L  o r  



by  a d v a n c i n g   t h e   i n n e r   member   81  t o g e t h e r   w i t h   t h e   g u i d e  

m e m b e r   5  by  s u c h   p r e d e t e r m i n e d   l e n g t h ,   as  i l l u s t r a t e d  

in   F i g .   1 1 .  

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

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

f o r   r e p a i r s   in   w h i c h   t h e r e   i s   no  c h a r g e   3  a t   a l l   i n s i d e  

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

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

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

w a l l   a b o v e   t h e   c h a r g e   l i n e .   In  t h i s   c a s e ,   t h e   f o r w a r d   t i p  

o f   t h e   g u i d e   m e m b e r   5  i s   h e l 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  

in   t h e   f u r n a c e   a n d   t h e n   d o u b l e   t u b u l a r   m e m b e r s   81  and  82  

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

101  f o r   m o n o l i t h i c   r e f r a c t o r i e s / e i t h e r   by  r e t r a c t i n g   t h e  

o u t e r   t u b u l a r   m e m b e r   82  o r   by  i n w a r d l y   a d v a n c i n g   t h e   i n n e r  

t u b u l a r   m e m b e r   81  t o g e t h e r   w i t h   t h e   g u i d e   member   5 .  

In  a d d i t i o n ,   i t   i s   u n d e r s t o o d   t h a t   i t   i s   f e a s i b l e   t o  

f o r c e   more   t h a n   two  t u b u l a r   members   8  c o m b i n e d   t o g e t h e r  

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

i n g   e m b o d i m e n t .  H e n c e ,   a  s u p p o r t   s t r u c t u r e   101  f o r  

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

can   be  e a s i l y   f o r m e d .  

F i g .   12  i n d i c a t e s   a n o t h e r   e m b o d i m e n t   o f   t h e   i n v e n t i o n  

in   w h i c h   a  s u p p o r t   s t r u c t u r e   101  o f   m u l t i - s t a g e   c o n s t r u c t i o n  

i s   f o r m e d .   Two  b e n d i n g   means   61  and  62  a r e   p r o v i d e d   a t  

t h e   f o r w a r d   p a r t   o f   t h e   g u i d e   member  5  and  one   b e n d i n g   m e a n s  

61  i s   s p a c e d   f r o m   t h e   o t h e r   one  62  by  an  o p t i o n a l   d i s t a n c e   £ .  



Of  t h e   two  b e n d i n g   m e a n s   61  and   62,   t h e   l a t t e r   62  i s  

p r o v i d e d   w i t h   an  a p e r t u r e   62a  t h r o u g h   w h i c h   t h e   t u b u l a r  

member   81  o n l y   can   p e n e t r a t e   as  shown  in   F i g .   13.   T h e  

s t r u c t u r e   o f   t h e   b e n d i n g   means   62  i s   l i k e   t h a t   of  t he   h o l d -  

e r   6b  m e n t i o n e d   in   c o n j u n c t i o n   w i t h   F i g .   1 .  

In  t h e   a b o v e   e m b o d i m e n t   of   t h e   i n v e n t i o n ,  w h e n   t h e  

d o u b l e - l a y e r   t u b u l a r   m e m b e r s   81  and  82  a r e   f o r c e d   i n t o  

t h e   f u r n a c e ,   t h e   i n n e r   t u b u l a r   member   81  p a s s e s   t h r o u g h  

t h e   a p e r t u r e   62a  of   t h e   r e a r   b e n d i n g   means   62  and  t h e  

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

81  a r e   o u t w a r d l y   b e n t   by  t h e   f o r e m o s t   b e n d i n g   means   61.   On 

t h e   o t h e r   h a n d ,   t h e   d i v i d e d   m e m b e r s   o f   t h e   f o r w a r d   p a r t  

o f   t h e   o u t e r   t u b u l a r   member   82  a r e  o u t w a r d l y  b e n t   by  t h e  

r e a r   b e n d i n g   means   62.   As  a  r e s u l t ,   a  t w o - s t a g e   s u p p o r t  

s t r u c t u r e   101  h a v i n g   i t s   s t a g e s   s p a c e d   b y  t h e   d i s t a n c e   A 

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

When  t h e   i n t r o d u c t i o n   o f   t h e   t u b u l a r   member   8  i n t o  

t h e   f u r n a c e   i s   c o m p l e t e d   m o n o l i t h i c   r e f r a c t o r y   12  i s  

d e l i v e r e d   v i a   t h e   gap  11  b e t w e e n   t h e   t u b u l a r   member   8  a n d  

t h e   o p e n i n g  4   as  in   t h e   e m b o d i m e n t s   shown  in   F i g .   1  a n d  

F i g .   3 .  

On  t h e   o t h e r   h a n d ,   when  t h e   r e p a i r   o p e r a t i o n   i s   t o  

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

no  c h a r g e   3,  as  shown  in  F i g .   14 ,   m i x e d   p o w d e r   and   p a r t i c l e  

r e f r a c t o r y   m a t e r i a l   i s   s p r a y e d   t h r o u g h   an  o p e n i n g   15  a t  

t h e   f u r n a c e   t o p   o n t o   t h e   s p o t   to   be  r e p a i r e d .   The  r e p a i r  

work   i s   c a r r i e d   o u t   as  f o l l o w s :   a  n o z z l e   16  i s   i n t r o d u c e d  



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

l i t h i c   r e f r a c t o r y   12  i s   s p r a y e d   v i a   t h e   n o z z l e   16  o n t o  

t h e   d a m a g e d   p a r t   o f   t h e   r e f r a c t o r y   w a l l ,   w h e r e u p o n   t h e  

s u p p o r t   s t r u c t u r e   101  o f  t h e   i n v e n t i o n   e x h i b i t s   i t s   s t u d  

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

s t r u c t u r e .  

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

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

t h i c k n e s s   o f   t h e   s p r a y e d   r e f r a c t o r y   l a y e r   can   be  m u c h  

t h i c k e n e d   by  a  s u p p o r t   member   o f   two  o r   more   s t a g e s  

so  t h a t   a  r e p a i r e d   r e f r a c t o r y   w a l l   o f   h i g h   d e p e n d a b i l i t y  

as   w e l l   as  d u r a b i l i t y   can   be  a t t a i n e d .   T h u s ,   t h e   r e p a i r  

work   a c c o r d i n g   t o   t h i s   i n v e n t i o n   . is   e x c e e d i n g l y   e f f e c t i v e . .  

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

w i t h   t h e   p r i n c i p l e   o f   t h e   p r e s e n t   i n v e n t i o n   an  o p e n i n g  

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

s t e e l   s h e l l   1  w h e r e   t h e   r e f r a c t o r y   w a l l   h a s   b e e n   d a m a g e d ,  

a  g u i d e   member   5  i s   i n s e r t e d   v i a   t h e   o p e n i n g   4  t o  b e   h e l d  

t h e r e a t ,   a  t u b u l a r   member   8  h a v i n g   i t s   f o r w a r d   e n d  

p r o v i d e d   w i t h   a  p l u r a l i t y   o f   s l i t s   i s   f i t t e d   on  t h e   o u t -  

s i d e   o f   t h e   g u i d e   member   5,  t h e   g u i d e   member   5  t o g e t h e r  

w i t h   t h e   t u b u l a r   member   8  a r e   f o r c e d   i n t o   t h e   f u r n a c e ,  

and   t h e   d i v i d e d   m e m b e r s   o f   t h e   f o r w a r d   end   o f   t h e   t u b u l a r  

member   8  a r e   made  to   s p r e a d   in   t h e   f u r n a c e   in   a  f l o w e r  

p e t a l   m a n n e r   to   f o r m   a  s u p p o r t   s t r u c t u r e   101  c o n s i s t i n g  

o f   r a d i a l l y   s p r e a d   m e m b e r s .   S u b s e q u e n t l y ,   a f t e r   t h e  

s u p p o r t   s t r u c t u r e   101  h a s   b e e n   f o r m e d   t h e   m o n o l i t h i c  



r e f r a c t o r y   12  i s   i n j e c t e d   v i a   t h e   gap  b e t w e e n   t h e   o p e n -  

i n g   4  and  t h e   t u b u l a r   member   8,  o r   t h e   m o n o l i t h i c  

r e f r a c t o r y   12  i s   s p r a y e d   v i a   a  n o z z l e   i n t r o d u c e d   f r o m  

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

to   be  r e p a i r e d ,   so  t h a t   a  r e p a i r e d   r e f r a c t o r y   w a l l   o f  

h i g h   r e l i a b i l i t y   can   be  o b t a i n e d .  



1.  M e t h o d   f o r   m a k i n g   r e p a i r s   in   t h e   r e f r a c t o r y   w a l l  

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

i n g   an  o p e n i n g   a t   a  p a r t   o f   t h e   s t e e l   s h e l l   o f   s a i d  b l a s t  

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

a  g u i d e   b a r   member   h a v i n g   a  h e a d   p r o v i d e d   w i t h   an  o u t -  

w a r d l y   b e n d i n g   means   to   b e   h e l d   a t   s a i d   o p e n i n g ,   f i t t i n g  

a  t u b u l a r   member   h a v i n g   a  f o r w a r d   p a r t   p r o v i d e d   w i t h   a  

p l u r a l i t y   o f   s l i t s   in   i t s   a x i a l   d i r e c t i o n   on  t h e   o u t s i d e  

o f   s a i d   g u i d e   b a r   m e m b e r ,   f o r c i n g   s a i d   g u i d e   b a r   m e m b e r  

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

s a i d   f u r n a c e ,   and  m a k i n g   t h e   n a r r o w   p i e c e s   o f   s a i d   f o r w a r d  

p a r t   o f   s a i d   t u b u l a r   member   d i v i d e d   by  s a i d   s l i t s   s p r e a d  

r a d i a l l y   in   a  f l o w e r   p e t a l   m a n n e r   to   f o r m   a  s u p p o r t  

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

2.  M e t h o d   as  c l a i m e d . i n   C l a i m   1  w h e r e i n   a  

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

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

s a i d   g u i d e   b a r   member   on  w h i c h   s a i d   t u b u l a r   m e m b e r   i s  

p r o v i d e d ,   and  whereby  a  r e f r a c t o r y   b o d y   i s   f o r m e d   a b o u t  

s a i d   s u p p o r t   s t r u c t u r e   in   s a i d   r e f r a c t o r y   w a l l .  



3.  M e t h o d   as  c l a i m e d   i n   C l a i m   1  o r   2  w h e r e i n   m o n o l i t h i c  

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

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

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

s t r u c t u r e   in   s a i d   r e f r a c t o r y   w a l l .  

4.  M e t h o d   as  c l a i m e d  i n   any   of  C l a i m s   1  to   3  w h e r e i n  

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

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

and   s a i d   m o n o l i t h i c   r e f r a c t o r y   body   w i t h   a  p l u r a l i t y   o f  

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

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

f o r m e d   in   s a i d   r e f r a c t o r y   w a l l .  

5.  A p p a r a t u s   f o r   m a k i n g   r e p a i r s   in  t h e   r e f r a c t o r y   w a l l   o f  

a  b l a s t   f u r n a c e   by  means   of  t h e   m e t h o d   as   c l a i m e d   in  any  o f  

C l a i m s   1  to   4 .  
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