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©  Furnace  door  seal. 

©  This  invention  relates  to  a  furnace  door  2  for  use  in 
closing  a  furnace  opening  3  having  a  predetermined  size  and 
shape,  which  furnace  door  2  has  a  substantially  heat 
resistant  surface  having  an  extent  corresponding  to  at  least 
the  extent  of  said  opening  3,  wherein  the  door  2  is  provided 
with  a  flexible  heat  resistant  ceramic  fibre  sealing  means  17 
arranged  for  sealing  engagement  with  the  furnace  around 
said  opening  3. 
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T h i s   i n v e n t i o n   r e l a t e s   to  f u r n a c e   d o o r s   and  i n  

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

t h e r e b y .  

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

s e a l i n g   b e t w e e n   d o o r s   and  d o o r   f r a m e s   i t   i s   u s u a l   t o  

employ   m o r e   or   l e s s   f l e x i b l e   g a s k e t s   and  t h e   l i k e .   A 

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

d o o r s   due   to   t h e   v e r y   h i g h   t e m p e r a t u r e '  t o   w h i c h   any  s e a l  

is  s u b j e c t e d .   W h i l s t   t h e r e   a r e   a v a i l a b l e   h i g h   t e m p e r a t u r e  

r e s i s t a n t   m a t e r i a l s   s u c h   as  a s b e s t o s ,   e x i s t i n g   k n o w n  

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

e x p e c i a l l y   w h e r e   e i t h e r   or   b o t h   of  t h e   d o o r   j a m b s   and  t h e  

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

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

t y p e   of  d o o r .   C o n v e n t i o n a l l y   t h i s   t y p e   of  d o o r   i s   f a c e d  

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

is   f o r m e d   and  a r r a n g e d   to   h a v e   a  camming   a c t i o n   w h i c h  

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

o p e n i n g   as  t h e   d o o r   r e a c h e s   t h e   end  of  i t s   t r a v e l .   On 

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

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

the   r e f r a c t o r y   b r i c k   l i n i n g   and  on  t h e   o t h e r   h a n d   t h e  

l i n i n g   i s   s u b j e c t e d   to   c o n s i d e r a b l e   f r i c t i o n   and   a b r a s i v e  

f o r c e s   as  t h e   d o o r   w e d g e s   a g a i n s t   t h e   f u r n a c e   d u r i n g  

the   end  p a r t   of   i t s   t r a v e l .  

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

or  m i n i m i s e   one  or  more   of  t he   a b o v e m e n t i o n e d   d i s a d v a n t a g e s  

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

m e a n s .  

In  i t s   b r o a d e s t   a s p e c t   t he   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  f u r n a c e   d o o r   f o r   use   in  c l o s i n g   a  f u r n a c e  

o p e n i n g   h a v i n g   a  p r e d e t e r m i n e d   s i z e   and  s h a p e ,   w h i c h  

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

h a v i n g   an  e x t e n t   c o r r e s p o n d i n g   to  at   l e a s t   t h e   e x e n t   o f  



s a i d   o p e n i n g ,  

c h a r a c t e r i z e d   in   t h a t  

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

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

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

In  a  f u r 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   p r o v i d e s  

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

i n v e n t i o n .  

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

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

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

p o s i t i o n   o p p o s i t e   s a i d   d o o r   o p e n i n g   c h a r a c t e r i z e d   in   t h a t  

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

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

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

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

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

c l o s i n g   p o s i t i o n s ,   s a i d   e l o n g a t e   g u i d e   means   b e i n g   m o u n t e d  

so  as  to   be  t r a n s v e r s e l y   d i s p l a c a b l e   by  a  g u i d e   d r i v e  

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

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

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

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

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

by  s a i d   g u i d e   means   a g a i n s t   s a i d   f u r n a c e   in  a  c l o s e d  

p o s i t i o n   w i t h   s a i d   d o o r   s e a l   means   in   s e a l i n g   e n g a g e m e n t  

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

o p e n i n g .  

P r e f e r a b l y   s a i d   s e a l i n g   means   i s   of  a  f l e x i b l e  

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

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

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

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

h e r e .  

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



to  o b t a i n   a  good   s e a l i n g   of  a  f u r n a c e   o p e n i n g   in  a  s i m p l e  
and  e f f e c t i v e   and   r e l i a b l e   m a n n e r   t h r o u g h   t h e   c l a m p i n g  

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

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

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

means   or  o t h e r   p a r t s   of  t h e   d o o r   due  to   i n t e r f e r e n c e   w i t h  

t he   f u r n a c e .  

F u r t h e r   p r e f e r r e d   f e a t u r e s   and  a d v a n t a g e s   of  t h e  

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

by  way  of   e x a m p l e   of  a  p r e f e r r e d   e m b o d i m e n t   i l l u s t r a t 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   in   w h i c h :  

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

f u r n a c e   d o o r   of   t h e   i n v e n t i o n ;   a n d  

F i g .   2  i s   a  d e t a i l   p l a n   v i e w   of   t h e   d o o r   and  p a r t  
of  t h e   f u r n a c e   t h e r e a d j a c e n t ,   of   F i g .   1 .  

F i g .   1  s h o w s   a  f u r n a c e   1  w i t h   a  g e n e r a l l y   r e c t a n g u l a r  

f u r n a c e   d o o r   2  in   i t s   c l o s e d   p o s i t i o n   d i r e c t l y   in  f r o n t  

of  a  f u r n a c e   o p e n i n g   3.  At  t h e   o u t s i d e   e d g e s   on  t h e   f r o n t  

f a c e   of  t h e   d o o r . ( r e m o t e   f rom  t h e   f u r n a c e   o p e n i n g )   a r e  

p r o v i d e d   g u i d e   e n g a g e m e n t   means   in   t h e   fo rm  of  l a t e r a l l y  

o u t w a r d l y   f a c i n g   g e n e r a l l y   U-  or   C - s h a p e d   c h a n n e l   s e c t i o n s  

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

d o o r   2 .  

I n s i d e   t h e   c h a n n e l   s e c t i o n s   4  a r e   n e s t i n g l y   e n g a g e d  

r e s p e c t i v e   g u i d e   means   w h i c h   a r e   in   t h e   fo rm  of  r o d s   5 

w h i c h   p r o j e c t   u p w a r d l y   of  t h e   d o o r   2  to   a  p o s i t i o n  

c o r r e s p o n d i n g   to   a  r a i s e d   open   p o s i t i o n   of  t h e   d o o r   2 .  

Each   of  t h e   g u i d e   r o d s   5  i s   s u p p o r t e d   by  t h r e e  

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

l e v e r s   6  w h i c h   a r e   p i v o t a l l y   m o u n t e d   7  on  l u g s   8  w h i c h  

p r o j e c t   f o r w a r d l y   f rom  t he   f u r n a c e   1  to   e i t h e r   s i d e   o f  

the   o p e n i n g   3.  Each   of  t h e   g u i d e   r o d s   5  is   s e c u r e d   t o  

f i r s t ,   i n n e r m o s t ,   e n d s   9  of  e a c h   of  t h e   r e s p e c t i v e   l e v e r s  

6 .  

The  s e c o n d ,   o u t e r m o s t ,   e n d s   10  of  t h e   r e s p e c t i v e  



l e v e r s   6  a r e   a l s o   i n t e r c o n n e c t e d   by  r e s p e c t i v e   l i n k   m e m b e r s  

11  w h i c h   e x t e n d   p a r a l l e l   to   t h e   g u i d e   r o d s   5  and  p i v o t a l  

a x e s   o f   t h e   l e v e r s   6  so  t h a t   t h e   l a t t e r   move  in  u n i s o n .  

The  c e n t r a l   l e v e r   6'  on  e a c h   s i d e   e x t e n d s   12  a t  

i t s   o u t e r m o s t   end  10  b e y o n d   t h e   o u t e r   e n d s   of  t h e   o t h e r  

l e v e r s   6  and  t h e   a x i s   of   t h e   l i n k   m e m b e r   11  and  i s   p i v o t a l l y  

c o n n e c t e d   13  to   t h e   p i s t o n   r o d   14  of   a  p n e u m a t i c a l l y  

o p e r a t e d   p i s t o n   and   c y l i n d e r   d o o r   c l o s i n g   means   1 5 .  

In  F i g .   2  i t   may  be  s e e n   t h a t   t h e   d o o r   2  i s   in   i t s  

c l o s e d   p o s i t i o n ,   t h e   p i s t o n   r o d s   14  b e i n g   in  f o r w a r d l y  

e x t e n d i n g   p o s i t i o n s   so  t h a t   t h e   g u i d e   r o d s   p u s h   a g a i n s t  

t h e   r e a r w a r d m o s t   s i d e s   16  of   t h e   g u i d e   e n g a g i n g   c h a n n e l s  

4  t h e r e b y   c l a m p i n g   t h e   d o o r   2  s e c u r e l y   a g a i n s t   t h e   f u r n a c e  

1  a c r o s s   t h e   o p e n i n g   3  w i t h   a  p e r i p h e r a l l y   e x t e n d i n g  

c e r a m i c   f i b r e   d o o r   s e a l   17  in  s e a l i n g   e n g a g e m e n t   w i t h   t h e  

f u r n a c e   1  a r o u n d   t h e   o p e n i n g   2.  Upon  r e t r a c t i o n   of  t h e  

p i s t o n   r o d s   14  t h e   g u i d e   r o d s   5  e n g a g e   t h e   f o r w a r d m o s t  

s i d e s   18  of  t h e   g u i d e   e n g a g i n g   c h a n n e l   4  to   p u l l   t h e  

d o o r   f o r w a r d l y   away  f r o m   t h e   f u r n a c e   o p e n i n g   3  i n t o   a  

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

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

The  d o o r   2  may  now  be  f r e e l y   r a i s e d   i n t o   an  o p e n  

p o s i t i o n   c l e a r   of  t h e   o p e n i n g   3  w i t h   t h e   a i d   of   p u l l e y  

w i r e s   19  f rom  w h i c h   i t   i s   s u s p e n d e d   and   w h i c h   e x t e n d  

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

21  by  l o w e r i n g   t h e   c o u n t e r b a l a n c e   w e i g h t s   21.  T h i s   c a n  

be  done   e i t h e r   m a n u a l l y   or  w i t h   t h e   a i d   of  s u i t a b l e   d r i v e  

means   s u c h   as  an  e l e c t r i c   m o t o r .  

The  c e r a m i c   f i b r e   d o o r   s e a l   m e a n s   u s e d   in   a c c o r d a n c e  

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

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

t h e   f o rm  of  a  more   or   l e s s   d e n s e l y   p a c k e d   a r r a n g e m e n t   o f  

u p s t a n d i n g   c e r a m i c   f i b r e s   on  a  f l e x i c l e   b a c k i n g   of  f o r  

e x a m p l e   a  h e a t   r e s i s t a n t   c l o t h   w h i c h   may  be  c e m e n t e d   t o  

t h e   f u r n a c e   d o o r   or   d i r e c t l y   or   i n d i r e c t l y   on  a  more  o r  



l e s s   r i g i d   h e a t   r e s i s t a n t   s u b s t r a t e   w h i c h   may  b e  

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

m a t e r i a l   i s   c o m m e r c i a l l y   a v a i l a b l e   f r o m   M e s s r s .   C l i n o t h e r m  

L t d .   of  D e w s b u r y ,   Y o r k s h i r e ,   E n g l a n d   and  i s   made  i n  

v a r i o u s   t h i c k n e s s e s   e . g .   f rom  40  to   125mm  and  v a r i o u s  

t e m p e r a t u r e   g r a d e s   e . g .   h e a t   r e s i s t a n t   up  to   1100°C  a n d  

h e a t   r e s i s t a n t   up  to   1 5 0 0 ° C .  



1.  A  f u r n a c e   d o o r . ( 2 )  f o r   u s e   in   c l o s i n g   a  f u r n a c e  

o p e n i n g . ( 3 )   h a v i n g   a  p r e d e t e r m i n e d   s i z e   and  s h a p e ,   w h i c h  

f u r n a c e   d o o r . ( 2 )   h a s   a  s u b s t a n t i a l l y   h e a t   r e s i s t a n t  

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

e x t e n t   of  s a i d   o p e n i n g . ( 3 ) ,   c h a r a c t e r i z e d   in  t h a t   s a i d  

d o o r . ( 2 )   i s   p r o v i d e d   w i t h   a  f l e x i b l e   h e a t   r e s i s t a n t   c e r a m i c  

f i b r e   s e a l i n g   m e a n s . ( 1 7 )   a r r a n g e d   f o r   s e a l i n g   e n g a g e m e n t ,  

in  u s e ,   w i t h   t h e   f u r n a c e   a r o u n d   s a i d   o p e n i n g . ( 3 ) .  
• 

2.  A  f u r n a c e   d o o r   as  c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d  

s e a l i n g   means   i s   of   a  f l e x i b l e   c e r a m i c   f i b r e   m a t e r i a l . ( 1 7 ) .  

3.  A  f u r a n c e   d o o r   as  c l a i m e d   in  c l a i m   2  w h e r e i n   t h e  

s e a l i n g   m e a n s  ( 1 7 )   i s   s u p p o r t e d   in   a  c h a n n e l . ( 2 7 ) . s o   a s  

to   p r o j e c t   o u t   of  s a i d   c h a n n e l . ( 2 7 ) .  

4.  A  f u r n a c e   d o o r   as  c l a i m e d   in   c l a i m   2  or   c l a i m   3 

w h e r e i n   t h e   s e a l i n g   m e a n s . ( 1 7 )   i s   in  t h e   fo rm  of  a  m o r e  

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

f i b r e s   on  a  f l e x i b l e   b a c k i n g .  

5.  A  f u r n a c e   h a v i n g   a  d o o r   o p e n i n g   and  a  f u r n a c e   d o o r  

as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  4  w h e r e i n   s a i d  

f u r n a c e   d o o r . ( 2 )   i s   s l i d a b l e   b e t w e e n   an  o p e n   p o s i t i o n   i n  

w h i c h   i t   is   l a t e r a l l y   d i s p l a c e d   f rom  s a i d   o p e n i n g . ( 3 ) . a n d  

a  c l o s i n g   p o s i t i o n   o p p o s i t e   s a i d   d o o r   o p e n i n g  ( 3 )   a n d  

s a i d   f u r n a c e   i s   p r o v i d e d   w i t h   e l o n g a t e   g u i d e   m e a n s . ( 5 )  

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

d o o r   o p e n i n g . ( 3 ) ,   s a i d   d o o r  h a v i n g   g u i d e   e n g a g e m e n t   m e a n s  

..(4)  a r r a n g e d   f o r   c o o p e r a t i o n   w i t h   s a i d   g u i d e   m e a n s . ( 5 )   t o  

g u i d e   s a i d   d o o r . ( 2 )   d u r i n g   s l i d i n g   m o v e m e n t   t h e r e o f   b e t w e e n  

i t s   open   and  c l o s i n g   p o s i t i o n s ,   s a i d   e l o n g a t e   g u i d e   m e a n s  

.(5)  b e i n g   m o u n t e d   so  as  to   be  t r a n s v e r s e l y   d i s p l a c a b l e  

by  a  g u i d e   d r i v e   m e a n s . ( 1 5 , 1 2 , 6 )   b e t w e e n   a  g u i d i n g   p o s i t i o n  

in  w h i c h   s a i d   d o o r . ( 2 ) . i s   s p a c e d   f rom  s a i d   o p e n i n g . ( 3 )  

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

w i t h   a  d o o r   s e a l   m e a n s . ( 1 7 )   p r o v i d e d   on  s a i d   d o o r . ( 2 )  



s u b s t a n t i a l l y   c l e a r   of  t h e   f u r n a c e   (1)  and  a  c l a m p i n g  

p o s i t i o n   in  w h i c h   s a i d   d o o r   (2)  is   c l a m p e d   by  s a i d   g u i d e  

m e a n s . ( 5 )   a g a i n s t   s a i d   f u r n a c e . ( l )   in  a  c l o s e d   p o s i t i o n  

w i t h   s a i d   d o o r   s e a l   m e a n s . ( 1 7 ) . i n   s e a l i n g   e n g a g e m e n t   w i t h  

t h e   f u r n a c e  ( 1 )   a r o u n d   s a i d   o p e n i n g . ( 3 )   so  as  to  s e a l  

s a i d   o p e n i n g . ( 3 ) .  

6.  A  f u r n a c e   as  c l a i m e d   in  c l a i m   5  w h e r e i n   s a i d   g u i d e  

m e a n s   i s   in  t h e   f o r m   of  a  r o d . ( 5 )   and  s a i d   g u i d e   e n g a g e m e n t  

m e a n s   i s   in  t h e   f o r m   of  a  c h a n n e l . ( 4 ) .  

7.  A  f u r n a c e   as  c l a i m e d   in  c l a i m   6  w h e r e i n   t h e   g u i d e  

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

and  c y l i n d e r   m e a n s   (15)  c o n n e c t e d   to   t h e   g u i d e   r o d . ( 5 )  

by  a  m e c h a n i c a l   l i n k a g e . ( 1 2 ) .  

8.  A  f u r n a c e   as  c l a i m e d   in  c l a i m   6  or  c l a i m   7  w h e r e i n  

t h e   w e i g h t   of  s a i d   d o o r ( 2 )  i s   c o u n t e r b a l a n c e d . ( 2 1 ) . t o  

f a c i l i t a t e   r a i s i n g   and  l o w e r i n g   of  t h e   d o o r . ( 2 ) .  
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