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thermally  insulating  inner  layer  (38).  The  inner  layer  consists 
of  a  corrugated  web  of  ceramic  fibres  which  is  exposed  in  the 
openings  defined  by  the  outer  layer. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  f u r n a c e ,   in   p a r t i c u l a r  

to  t he   s t r u c t u r e   of  a  f u r n a c e   w a l l .   By  a  w a l l ,   we  m e a n  

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

f u r n a c e   c h a m b e r   and  we  u s e   t he   te rm  g e n e r i c a l l y   t o  

i n c l u d e   a  r o o f   and  a  d o o r   of  a  f u r n a c e .  

F u r n a c e   w a l l s   commonly   c o m p r i s e   an  o u t e r   l a y e r   o f  

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

b l o c k s   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l .  

A c c o r d i n g   to  a  f i r s t   a s p e c t   of  the   i n v e n t i o n ,   we 

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

l a y e r   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   and  an  o u t e r   l a y e r  

w h i c h   s u p p o r t s   t he   i n n e r   l a y e r ,   w h e r e i n   the   o u t e r   l a y e r  

i s   of  o p e n w o r k   form  and  t h e   or  each   i n n e r   l a y e r   s u p p o r t e a  

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

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

f rom  the   o u t s i d e   of  t he   f u r n a c e .  

By  o p e n w o r k ,   we  mean  an  a r r a y   of  e l e m e n t s   w h i c h  

d e f i n e   a p e r t u r e s   b e t w e e n   them.   P r e f e r a b l y ,   the   e l e m e n t s  

a r e   i n i t i a l l y   s t r u c t u r a l l y   s e p a r a t e   members   w h i c h   a r e  

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

of   o p e n w o r k   fo rm.   A l t e r n a t i v e l y ,   the   e l e m e n t s   of  a  

p a n e l   may  be  i n t e g r a l   w i t h   one  a n o t h e r .  

We  have   d i s c o v e r e d   t h a t   an  o u t e r   l a y e r   of  o p e n w o r k  

form  i s   b e t t e r   a b l e   to  w i t h s t a n d   h e a t i n g   up  and  c o o l i n g  

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

an  o u t e r   l a y e r   of  i m p e r f o r a t e   s h e e t   m e t a l .  

A  f u r t h e r   a d v a n t a g e   of  an  o u t e r   l a y e r   of  o p e n w o r k  

form  i s   t h a t   the   p r e s e n c e   of   h o t   s p o t s   o n   the  i n s e r  l a y r s  



or  l a y e r s ,   t h a t   is   p l a c e s   w h e r e   t h e   t e m p e r a t u r e   of  t h e  

o u t e r   s u r f a c e   of  the   i n n e r   l a y e r   i s   e x c e s s i v e l y   h i g h ,   c a n  

be  o b s e r v e d   t h r o u g h   t h e   a p e r t u r e s   in  t he   o p e n w o r k   o u t e r  

l a y e r   and  t he   e x a c t   p o s i t i o n   of  s u c h   ho t   s p o t s   can  b e  

' d e t e r m i n e d .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  the   i n v e n t i o n ,   we 

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

l a y e r   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   and  an  o u t e r   l a y e r  

w h i c h   s u p p o r t s   t he   i n n e r   l a y e r ,   w h e r e i n   the   o u t e r   l a y e r  

is   of  o p e n w o r k   fo rm,   t h e   i n n e r   l a y e r   c o m p r i s e s   a  web  o f  

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

e a c h   o t h e r   t h r o u g h o u t   a t   l e a s t   a  p a r t   of  t he   web  and  t h e  

web  is   e x p o s e d   in  o p e n i n g s   d e f i n e d   by  the   o u t e r   l a y e r .  

F i b r e s   wh ich   a re   no t   b o n d e d   to  each  o t h e r   can  b e  

moved  a p a r t   to  a d m i t   b e t w e e n   them  a  p r o b e   which   is   to  b e  

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

T h u s ,   t e m p e r a t u r e   m e a s u r i n g   i n s t r u m e n t s   can  be  i n s e r t e d  

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

m e a s u r e   t he   t e m p e r a t u r e   a t   a  r e q u i r e d   p o s i t i o n   w i t h i n   t h e  

f u r n a c e   and  s u b s e q u e n t l y   t h e   i n s t r u m e n t s   can  be  moved  t o  

o t h e r   p o s i t i o n s .  

I f   t h e   i n n e r   l a y e r   of  a  f u r n a c e   in  a c c o r d a n c e   w i t h  

t he   s e c o n d   a s p e c t   of  t he   i n v e n t i o n   b e c o m e s   d e f e c t i v e   in  a  

l o c a l   r e g i o n ,   a  t e m p o r a r y   r e p a i r   can  be  e f f e c t e d   b y  

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

t h e   a p e r t u r e s   of  t h e   o u t e r   l a y e r .   F u r t h e r m o r e ,   i f   a  h o t  

s p o t   or  o t h e r   d e f e c t   i s   o b s e r v e d   f rom  the   o u t s i d e   of  t h e  

f u r n a c e ,   t he   p o s i t i o n   of  t h e   d e f e c t   can  be  i n d i c a t e d   b y  

i n s e r t i n g   an  i n s t r u m e n t   t h r o u g h   t h e   w a l l   so  t h a t   t h e  

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

i n s i d e   of  t he   f u r n a c e   when  t h e   f u r n a c e   i s   c o o l   and  a  

r e p a i r   can  t h e n   be  e f f e c t e d .  



An  e x a m p l e   of  a  f u r n a c e   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   w i l l   now  be  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 r a w i n g s   w h e r e i n : -  

FIGURE  1  shows  d i a g r a m m a t i c a l l y   a  p e r s p e c t i v e   v i e w  

of  one  p a r t   of  a  f u r n a c e ;  

FIGURE  2  shows  in  i s o l a t i o n   a  door   shown  in  F i g u r e  

1;  a n d  

FIGURE  3  shows  a  f r a g m e n t a r y   h o r i z o n t a l   c r o s e -  

s e c t i o n   of  a  s i d e   w a l l   of  t he   f u r n a c e .  

In  F i g u r e   1,  t h e r e   i s   shown  a  s i n g l e   module   o f  a  

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

s h a p e   in  p l a n   v i ew .   T h e  m o d u l e   i n c l u d e s   a  b o t t o m   w a l l  

10  which   is  s u p p o r t e d   a t   a  l e v e l   above  the   g r o u n d   on  

s p a c e r s   11.  In  the   p a r t i c u l a r   example   shown,   t h e  

s p a c e r s   a r e   in  the   form  of  r o l l e d   s t e e l   beams  a r r a n g e d  
w i t h   t h e i r   l e n g t h s   t r a n s v e r s e   to  a  l o n g i t u d i n a l   c e n t r e -  

l i n e   of  t he   f u r n a c e .   The  b o t t o m   w a l l   c o m p r i s e s   an  o u t e r  

l a y e r   12  of  o p e n w o r k   form  w h i c h   c o n s i s t s   of  a  p a n e l   o f  

open  s t e e l   f l o o r i n g .   On  t h e   l a y e r   12  a re   s u p p o r t e d  a  

p l u r a l i t y   of  l a y e r s   13  of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l  

The  l a y e r s   13  a r e   composed   of  b r i c k s   or  c a s t a b l e   r e f r a e -  

t o r y   m a t e r i a l .  

O p p o s i t e   s i d e   w a l l s   14  and  15  e x t e n d   v e r t i c a l l y   f r o m  

the   b o t t o m   w a l l   10.  The  s i d e   w a l l   14  i n c l u d e s   t h r e e  

p a n e l s ,   16,  17  and  18  f o r m e d   of  c a s t   r e f r a c t o r y   m a t e r i a l  

wh ich   is   s u b s t a n t i a l l y   i n c o m p r e s s i b l e .   These   p a n e l s   a r e  

a r r a n g e d   e d g e - t o - e d g e   in  a  row  e x t e n d i n g   a l o n g   a  l a t e r a l  

b o u n d a r y   of  t he   l a y e r s   13  of  b r i c k .   At  l e a s t   t he   p a n e l s  

16  and  18  a d j a c e n t   to  o p p o s i t e   ends   of  the  module   e x t e r s  

to  a  l e v e l   s o m e w h a t  a b o v e   t he   b o t t e n   wa l l   10.  T h e  

w a l l   14  f u r t h e r   c o m e r i s e s  a   p a i r   of  s e c o n d a r y   p a n e l s  i s  



and  20  f o r m e d   of  a  r e l a t i v e l y   c o m p r e s s i b l e   m a t e r i a l ,   f o r  

e x a m p l e   c e r a m i c   f i b r e   b o a r d ,   and  a  s u p p o r t   p a n e l   21  

f o r m e d   of  s h e e t   s t e e l .   One  s u r f a c e   of  t he   p a n e l   21  i s  

e x p o s e d   a t   the   o u t s i d e   of  t he   w a l l .   The  s e c o n d a r y   p a n e l s  

l i e   one  o u t s i d e   t he   o t h e r   b e t w e e n   t h e   s u p p o r t   p a n e l   a n d  

t h e   p a n e l s   16,  17  and  1 8 .  

B e t w e e n   the   p a n e l   16  and  a  s i m i l a r   p a n e l   22  of  a n  

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

i l l u s t r a t e d   in  F i g u r e   3.  The  p a n e l s   16  and  22  a r e  

a r r a n g e d   e d g e - t o - e d g e   w i t h   a  gap  23  b e t w e e n   them  and  l i e  

a t   t h e   i n n e r   f a c e   of  t he   s i d e   w a l l .   Each  of  t he   p a n e l s  

16  and  22  i s   f o r m e d   a l o n g   i t s   edge   a d j a c e n t   to  t he   gap  23  

w i t h   a  r e b a t e   f a c i n g   t o w a r d s   t he   o u t s i d e   of  t he   f u r n a c e .  

In  t h e s e   r e b a t e s   and  t he   i n t e r v e n i n g   p a r t   of  t he   gap  2 3 ,  

t h e r e   i s   p r o v i d e d   a  p a c k i n g   24  of  r e l a t i v e l y   c o m p r e s s -  

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

f i b r e   ma t .   The  p a n e l   19  and  a  c o r r e s p o n d i n g   p a n e l   25  o f  

t h e   a d j a c e n t   m o d u l e   a b u t   e ach   o t h e r   e d g e - t o - e d g e   and  f o r m  

a  l a y e r   w h i c h   s p a n s   t he   gap  23  and  e n c l o s e s   the   p a c k i n g  

24  a t   t h e   s u r f a c e   t h e r e o f   r e m o t e   f rom  t he   i n t e r i o r   of  t h e  

f u r n a c e .   The  p a n e l   20  and  a  c o r r e s p o n d i n g   p a n e l   26  o f  

t h e   a d j a c e n t   m o d u l e   a l s o   a b u t   e a c h   o t h e r .  

A l o n g   e a c h   of  t h e   e d g e s   of  t h e   p a n e l   21  which   a r e  

a d j a c e n t   to  ends   of  t he   m o d u l e ,   t h e r e   a r e   s e c u r e d   c h a n n e l  

s e c t i o n   member s   27  w h i c h   p r o j e c t   away  f rom  the   i n t e r i o r  

of  t h e   f u r n a c e .   The  members   27  of  a d j a c e n t   m o d u l e s   a r e  

s e c u r e d   t o g e t h e r   by  b o l t s   28  and  o v e r h a n g   the   c o r r e s -  

p o n d i n g   p a n e l s   21  so  t h a t   a d j a c e n t   p a n e l s   a r e   s p a c e d  

a p a r t   by  a  gap  to  a l l o w   f o r   e x p a n s i o n .  

The  s e c o n d a r y   p a n e l s   19  and  20  h a v e   u p p e r   e d g e s   a t  

t h e   same  l e v e l   as  t h e   u p p e r   edge   of  t h e   p a n e l s   16,  17  a n d  

18.  Above  t h e s e   p a n e l s ,   t h e r e   i s   s u p p o r t e d   on  the   p a n e l  

21,  a t   t h e   i n t e r n a l   f a c e   t h e r e o f   a  l a y e r   29  fo rmed   of  a  

c u r r u g a t e d   web  of  c e r a m i c   f i b r e .   In  e a c h   bend  of  the   web 



which   is  a d j a c e n t   to  the   p a n e l   21,  t h e r e   is  d i s p o s e d   a  

m e t a l   rod  wh ich   i s   c o n n e c t e d   w i t h   the   p a n e l   by  a t t a c h m e n t  

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

s u p p o r t   t he   f i b r e   and  a r e   e m b e d d e d   in  the   l a y e r   which   i s  

s e v e r a l   i n c h e s , - t y p i c a l l y   e i g h t   i n c h e s ,   t h i c k . '  

The  c o n s t r u c t i o n   of  t he   s i d e   w a l l   15  is   g e n e r a l l y  

s i m i l a r   to  t h a t   of  t h e   s i d e   w a l l   14  bu t   a  b u r n e r   30  i s  

m o u n t e d   in  an  u p p e r   p a r t   of  t he   s i d e   w a l l   15  and  t h e r e   i s  

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

the   b u r n e r . '   A  f u r t h e r   d i f f e r e n c e   b e t w e e n   the   s i d e   w a l l s  

is   t h a t   the   s i d e   w a l l   16  i n c l u d e s   a  m o v a b l e   w a l l   p o r t i o n  

or  door   3 1 .  

The  c o n s t r u c t i o n   of  t h e   door   31  is  i l l u s t r a t e d   i n  

F i g u r e   2.  The  d o o r   c o m p r i s e s   a  h o l l o w   c a s i n g   32  w h i c h  

is   f a b r i c a t e d   f rom  s h e e t   s t e e l   or  o t h e r   s u b s t a n t i a l l y  

i n c o m p r e s s i b l e   m a t e r i a l .   The  c a s i n g   is   h i n g e d l y   c o n n e c -  

t ed   w i t h   a  m e t a l   p a n e l   33  of  t he   w a l l   c o r r e s p o n d i n g   t o  

the   p a n e l   21  of  t h e   w a l l   1 4 .  

At  l e a s t   one  s i d e   of  t h e   c a s i n g   is  open  and,   p r e f e r -  

a b l y ,   a t   l e a s t   two  s i d e s   of  t h e   c a s i n g   a re   at   l e a s t  

p a r t l y   open .   In  t he   p a r t i c u l a r   e x a m p l e   i l l u s t r a t e d ,   t h e  

u p p e r   s i d e   of  t h e   c a s i n g   and  the   s i d e   which   is   p r e s e n t e d  

t o w a r d s   the   i n t e r i o r   of  t he   f u r n a c e   when  the   door   i s  

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

w i t h   a  body  34  of  r e l a t i v e l y   c o m p r e s s i b l e   m a t e r i a l   w h i c h  

is   e x p o s e d   a t   t he   open  s i d e s   of  the   c a s i n g .   In  t h e  

p a r t i c u l a r   e x a m p l e   i l l u s t r a t e d ,   the   body  34  c o m p r i s e s  

c e r a m i c   f i b r e s   and  p r o t r u d e s   f rom  the   c a s i n g   t o w a r d s   t h e  

i n t e r i o r   of  t he   f u r n a c e .  

The  door   31  f u r t h e r   c o m p r i s e s   a  r e t a i n i n g   e l e m e n t  

m o u n t e d   on  t he   c a s i n g   32  f o r   r e t a i n i n g   the   body  34  o f  

c e r a m i c   f i b r e s   in  t he   e a s i n g .   The  r e t a i n i n g   e l e m e n t   is 

in  t he   form  of  a  rod   35  w h i c h   e x t e n d s   c o m p l e t e l y   t t h r o u g h  



t he   body  34  and  o p p o s i t e   e n d s   of  wh ich   a r e   e n g a g e d   i n  

a p e r t u r e s   in  t h e   c a s i n g .  

When  t h e   d o o r   31  i s   c l o s e d ,   t he   body  34  of  c o m -  

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

p a n e l s   c o r r e s p o n d i n g   to  t h e   p a n e l s   16,  17  and  18  of  t h e  

s i d e   w a l l   14  and  a l s o   e n g a g e s   w i t h   a  h o u s i n g   36  of  t h e  

b u r n e r .   Such  e n g a g e m e n t   f o r m s   a  s e a l   b e t w e e n   the   d o o r  

a n d  t h e   a d j a c e n t   s t a t i o n a r y   p a r t   of  the   s i d e   w a l l   1 5 .  

I t   w i l l   be  n o t e d   t h a t   t h e   o n l y   p a r t   of  t he   door   w h i c h   i s  

e x p o s e d   t o  t h e   a t m o s p h e r e   w i t h i n   the   f u r n a c e   is   t he   b o d y  

34  of  c e r a m i c   f i b r e .   B e c a u s e   of  i t s   c o m p r e s s i b i l i t y   a n d  

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

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

t he   w a l l .  

The  r o o f   of  t h e   m o d u l e   c o m p r i s e s   an  o u t e r   l a y e r   37 

of  o p e n w o r k   form  and  an  i n n e r   l a y e r   38  of  t h e r m a l l y  

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

l a y e r .  

The  o u t e r   l a y e r   37  c o m p r i s e s   a  f i r s t   s e t   of  e l o n g a t e  

e l e m e n t s   w h i c h   a r e   p a r a l l e l   to  each   o t h e r   and  a  s e c o n d  

s e t   of  e l o n g a t e   e l e m e n t s   w h i c h   c o n n e c t   t he   e l e m e n t s   o f  

t he   f i r s t   s e t   t o g e t h e r   and  h a v e   a  d e p t h ,   as  m e a s u r e d   in  a  

d i r e c t i o n   f rom  an  o u t e r   f a c e   to  a n - i n n e r   f ace '   of  t h e  

w a l l ,   l e s s   t h a n   t h e   d e p t h   of  t h e   e l e m e n t s   of  t he   f i r s t  

s e t .   The  e l e m e n t s   of  t h e   s e c o n d   s e t   e x t e n d   in  a  

d i r e c t i o n   f rom  t h e   s i d e   w a l l   14  to   t he   s i d e  w a l l   15.  T h e  

o u t e r   l a y e r   37  c o n v e n i e n t l y   c o m p r i s e s   a  p a n e l   of  o p e n  

s t e e l   f l o o r i n g ,   o p p o s i t e   end  p o r t i o n s   of  w h i c h   r e s t   o n  

t h e   s i d e   w a l l s   14  and  15.   Beams  39  and  40  a r e   s e c u r e d   t o  

o p p o s i t e   e d g e s   of  t h e   p a n e l   and  each   e x t e n d   f rom  one  s i d e  

w a l l   to  t he   o t h e r .  

The  i n n e r   l a y e r   38  i s   c o m p o s e d   of  a  r e a d i l y   c o m -  

p r e s s i b l e   and  r e s i l i e n t l y   d e f o r m a b l e   mass  o f   d i s c r e e t  



f i b r e s .   The  f i b r e s   a re   not   b o n d e d   to  e a c h   o t h e r   bu t   a r e  

p r e s e n t   in  the   form  of  a  c o r r u g a t e d   web  wh ich   i s   a t t a c h e d  

to  t h e   o u t e r   l a y e r   37  by  a t t a c h m e n t   e l e m e n t s   w h i c h  

t e r m i n a t e   w i t h i n   the   i n n e r   l a y e r   and  do  no t   p e n e t r a t e   t o  

t h e   i n t e r n a l   f a c e   of  the   w a l l .   The  a t t a c h m e n t   e l e m e n t s  

i n c l u d e   a  p l u r a l i t y   of  m e t a l   r o d s   41.,  one  of  wh ich   l i e s  

a t   t h e   i n s i d e   of  each  bend  of  t he   web  a d j a c e n t   to  t h e  

l a y e r   37.  The  r o d s   a re   a t t a c h e d   by  s t e e l   h o o k s   42  to  t h e  

o u t e r   l a y e r ,   the   hooks   p e n e t r a t i n g   t h r o u g h   t he   web  in  t h e  

b e n d s   t h e r e o f   a d j a c e n t   to  t he   o u t e r   l a y e r .   The  r o d s   41 

and  h o o k s   42  a r e   embedded   in  t he   i n n e r   l a y e r   38  and  a r e  

s p a c e d   f rom  the   l o w e r   s u r f a c e   t h e r e o f   by  a  d i s t a n c e   w h i c h  

is   t y p i c a l l y   s i x   i n c h e s .   The  c o r r u g a t i o n s   of  t he   web 

a r e   p r e s s e d   t o g e t h e r   to  a v o i d   the   p r e s e n c e   of  any  gaps   o r  

s u b s t a n t i a l   r e c e s s e s   in  t he   l o w e r   s u r f a c e   of  t he   l a y e r  

38.  T h e - i n n e r   l a y e r   38  of  t he   r o o f   o v e r l a p s   w i t h   t h e  

i n n e r  l a y e r   29  of  the   s i d e   w a l l   14  and  w i th   t he   c o r r e s -  

p o n d i n g   l a y e r   of  the   s i d e   w a l l   1 5 .  

The  r o o f   l a y e r s   37  and  38  may  be  a s s e m b l e d   t o g e t h e r  

to  fo rm  a  u n i t   p r i o r   to  a s s e m b l y   of  t h a t   u n i t   w i t h   t h e  

s i d e   w a l l s   14  and  15.  A d j a c e n t   r o o f   p a n e l s ' m a y   be  d r a w n  

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

t h r o u g h   a l i g n e d   a p e r t u r e s   in  a d j a c e n t   p a i r s   of  beams  39 

and  4 0 .  

Both   the   l a y e r   12  of  t he   b o t t o m   w a l l   and  the   l a y e r  

37  of  t he   r o o f   a r e   e x p o s e d   to  t he   a t m o s p h e r e   o u t s i d e   t h e  

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

c o o l i n g   i s   f a c i l i t a t e d   by  t he   o p e n w o r k   form  of  t h e  

l a y e r s .   I t   w i l l   be  u n d e r s t o o d   t h a t   t he   l a y e r s   p r e s e n t  a  

l a r g e r   e x p o s e d   s u r f a c e   a r e a   t h a n   wou ld   be  the   c a s e   i f  

t h e s e   l a y e r s   were  f o rmed   of  i m p e r f o r a t e ,   f l a t   s h e e t s   o f  

m e t a l .  

In  a  c a s e   where   t he   r o o f   c o m p r i s e s   a  p l u r a l i t y   o f  

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



is   o t h e r w i s e   a d a p t e d   to  a d m i t   to  t h e   i n t e r i o r   of  t h e  

f u r n a c e   a  p r o b e   when  t h e   p r o b e   i s   t h r u s t   i n t o   t he   r o o f  

f rom  t h e ' o u t s i d e   of  t he   f u r n a c e .  

I f   t h e   i n s u l a t i n g   a b i l i t y   of  t h e   r o o f   l a y e r   38  i s  

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

s u c h   h o t   s p o t   can  r e a d i l y   be  o b s e r v e d   t h r o u g h   t h e  

o p e n i n g s   d e f i n e d   by  the   r o o f   p a n e l   37  i f   t h e   r o o f   of  t h e  

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

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

t h r o u g h   t h e   l a y e r   37  a t   t he   h o t   s p o t   to  i n c r e a s e   t h e  

i n s u l a t i n g   a b i l i t y   of  t he   l a y e r   38  and  e f f e c t   a t   l e a s t   a  

t e m p o r a r y   r e p a i r .  

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

l e n g t h   of  t he   f u r n a c e   can  r e a d i l y   be  a s c e r t a i n e d   b y  

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

r o o f   of  t h e   f u r n a c e   a t   a  r e q u i r e d   p o s i t i o n .   Such  i n s t r u -  

ment   can   be  p a s s e d   t h r o u g h   one  of  t h e   o p e n i n g s   d e f i n e d   b y  

t h e   l a y e r   37  of  a  r o o f   p a n e l   and  f o r c e d   t h r o u g h   t h e  

f i b r o u s   l a y e r   38.  Owing  to  t h e   c o m p r e s s i b l e   a n d  

r e s i l i e n t   c h a r a c t e r   of  t h e   c e r a m i c   f i b r e   web,  i f   t h e  

i n s t r u m e n t   is   s u b s e q u e n t l y   w i t h d r a w n ,   t h e   h o l e   wh ich   h a s  

b e e n   made  in  t h e   l a y e r   38  w i l l   t e n d   to  c l o s e .   A  s i m i l a r  

p r o c e d u r e   may  be  u sed   to  mark  a  ho t   s p o t   or  o t h e r  

p o s i t i o n   w h e r e   r e p a i r   of  t he   r o o f   i s   r e q u i r e d   f rom  w i t h i n  

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

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

men t   can   r e a d i l y   be  f o u n d   a t   t he   i n s i d e   of  t he   f u r n a c e  

w h e n . t h - e   f u r n a c e   i s   ou t   of  o p e r a t i o n .   I f   a  r e p a i r  

c a n n o t   c o n v e n i e n t l y   be  c a r r i e d   o u t   in  s i t u ,   t he   r o o f  

p a n e l   c o m p r i s i n g   l a y e r s   37  and  38  can   r e a d i l y   be  l i f t e d  

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

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

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

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



p u s h e d   a l o n g   the   b o t t o m   w a l l   10  f rom  one  end  of  t h e  

f u r n a c e   to  t h e   o t h e r .   S i d e   w a l l   p a n e l s   16,  17  and  18 

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

e n s u r e   t h a t   the   l a y e r   29  of  t he   s i d e   w a l l   c a n n o t   b e  

d a m a g e d  b y   the   s l a b s   or  b i l l e t s .  



1.  A  f u r n a c e   h a v i n g   a  w a l l   w h i c h   c o m p r i s e s   an  i n n e r  

l a y e r   ( 3 8 ) .  o f   t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   and  an  o u t e r  

l a y e r   (37 )   w h i c h   s u p p o r t s   t h e   i n n e r   l a y e r ,   c h a r a c t e r i s e d  

i n   t h a t   t h e   o u t e r   l a y e r   (37)   i s   of  o p e n w o r k   fo rm  a n d  

t h e   or   e a c h   i n n e r   l a y e r   (38)   s u p p o r t e d   t h e r e o n   i s   a d a p t e d  

to  a d m i t   to  t h e   i n t e r i o r   of  t he   f u r n a c e   a  p r o b e   w h e n  

t h e   p r o b e   i s   t h r u s t   i n t o   t h e   w a l l   f rom  the   o u t s i d e   o f  

t h e   f u r n a c e .  

2.  A  f u r n a c e   h a v i n g   a  w a l l   w h i c h   c o m p r i s e s   a n  

i n n e r   l a y e r   (38)   of  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l   a n d  

an  o u t e r   l a y e r   (37)   w h i c h   s u p p o r t s   t he   i n n e r   l a y e r ,  

c h a r a c t e r i s e d   i n   t h a t   t he   o u t e r   l a y e r   (37)   i s   of   o p e n w o r k  

f o r m ,   t h e   i n n e r   l a y e r   (38)   c o m p r i s e s   a  web  of   f i b r o u s  

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

t h r o u g h o u t   a t   l e a s t   a  p a r t   of  t h e   web  and  t h e   web  i s  

e x p o s e d   i n   o p e n i n g s   d e f i n e d  b y   the   o u t e r   l a y e r .  

3.  A  f u r n a c e   a c c o r d i n g   to  c l a i m   1  or  c l a i m   2  f u r t h e r  

c h a r a c t e r i s e d   i n   t h a t   t h e   o u t e r   l a y e r   (37)   of  t he   w a l l  

i s   e x p o s e d   to  t h e   a t m o s p h e r e   o u t s i d e   the   f u r n a c e   and  t h e  

i n n e r   l a y e r   (38)   of  t he   w a l l   i s   e x p o s e d   to  t he   a t m o s p h e r e  

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

4.  A  f u r n a c e   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  

f u r t h e r   c h a r a c t e r i s e d   i n   t h a t   t h e r e   e x t e n d s   f rom  t h e  

o u t e r   l a y e r   (37)   i n t o   t he   i n n e r   l a y e r   38)  a  

p l u r a l i t y   of  a t t a c h m e n t   e l e m e n t s   (42)   by  w h i c h   t h e  

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

5.  A  f u r n a c e   a c c o r d i n g   to  c l a i m   4  f u r t h e r   c h a r a c t e r -  

i s e d   i n   t h a t   t h e   a t t a c h m e n t   e l e m e n t s   (42)  t e r m i n a t e  

w i t h i n   t h e   i n n e r   l a y e r   (38)   and  do  n o t   p e n e t r a t e   to  a n  

i n t e r n a l   f a c e   of   t he   w a l l .  



6.  A  f u r n a c e   a c c o r d i n g   to  c l a i m   5  f u r t h e r   c h a r a c t e r -  

i s e d   i n   t h a t   t h e   i n n e r   l a y e r   (38)   c o m p r i s e s   a  web  o f  

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

(42)   p e n e t r a t e   t h r o u g h   the   w e b .  

7.  A  f u r n a c e   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  

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

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

an  i n n e r   l a y e r   (38)   and  an  o u t e r   l a y e r   (37)   w h i c h   a r e  

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

p l u r a l i t y   of  p a n e l s   w i t h   one  a n o t h e r   to  form  t h e   w a l l .  

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

f u r t h e r   w a l l   i n c l u d e s   a  p l u r a l i t y   of  p a n e l s   (16 ,   2 2 )  

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

s p a c e d   a p a r t   e d g e - t o - e d g e   r e l a t i o n   w i t h   a  p a c k i n g   ( 2 4 )  

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

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

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

p a n e l s   (19 ,   25)  d i s p o s e d   a d j a c e n t   to  c o r r e s p o n d i n g  

f a c e s   of  t he   i n c o m p r e s s i b l e   p a n e l s   and  in   t h a t   t h e  

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

s p a n s   t he   gap  (23)   b e t w e e n   the   i n c o m p r e s s i b l e   p a n e l s  

and  e n c l o s e s   t he   p a c k i n g   (24)  at   one  s u r f a c e   t h e r e o f .  

9 . .   A  f u r n a c e   a c c o r d i n g   to  c l a i m   8  f u r t h e r   c h a r a c t e r -  

i s e d   i n   t h a t   s a i d   p a n e l s   (16,   22)  of  s u b s t a n t i a l l y  

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

w a l l   of  t h e   f u r n a c e .  

10.   A  f u r n a c e   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  

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

c a s i n g   (32)   of  s u b s t a n t i a l l y   i n c o m p r e s s i b l e   m a t e r i a l   a n d  

a  f i l l i n g   (34)   of  r e l a t i v e l y   c o m p r e s s i b l e   m a t e r i a l ,  



t he   c a s i n g   b e i n g   a d a p t e d   by  the   p r o v i s i o n   of  at  l e a s t  

one  o p e n i n g   to  p e r m i t   e n g a g e m e n t   of   t h e   f i l l i n g   w i t h  

a  f u r t h e r   p o r t i o n   of  the   f u r n a c e .  

11.  A  f u r n a c e   a c c o r d i n g   to  c l a i m   10  f u r t h e r   c h a r a c t e r -  

i s e d   i n   t h a t   one  s i d e   of  t he   c a s i n g   (32 )   i s   c o m p l e t e l y  

o p e n .  

12.  A  f u r n a c e   a c c o r d i n g   to  c l a i m   10  or  c l a i m   1 1  

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

r e t a i n i n g   e l e m e n t   (35)   m o u n t e d   on  t h e   c a s i n g   a n d  

e x t e n d i n g   i n t o   t he   f i l l i n g   to  r e t a i n   t h e   f i l l i n g   i n  

t h e   c a s i n g .  








	bibliography
	description
	claims
	drawings
	search report

