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©  Furnace  muffles. 

A  furnace  muffle  (6)  comprising  a  hollow  ceramic  fibrous 
support  member  (8),  an  open  channel  (9)  defined  in  the 
inside  surface  of  said  support  member  (8),  and  a  heating 
element  (10)  loosely  disposed  in  said  channel  (9).  The  said 
heating  element  (10)  is  prevented  from  moving  out  of  the 
said  channel  (9)  by  means  of  a  glazed  quartz  cristal  tube  (11) 
of  low  thermal  impedance  material  located  in  a  facing 
relationship  to  the  said  inside  surface  of  the  support  (8). 



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   f u r n a c e   m u f f l e s  

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

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

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

s u c h   as  a r e   r e q u i r e d ,   f o r   e x a m p l e ,   f o r   d e n t a l   a p p l i c a -  

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

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

h e a t i n g   e l e m e n t   h e l d   in  p l a c e   w i t h i n   t h e   m u f f l e   in   a  

c h a n n e l   by  means   of  a  p l u r a l i t y   of  s t r i p s   of   c e r a m i c  

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

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

p r o v i d e   an  even   d i s t r i b u t i o n   of  h e a t   w i t h i n   t h e  

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

t o p   of   t h e   c o i l e d   e l e c t r i c   h e a t i n g   e l e m e n t   i m p e d e  

t h e   r a d i a t i o n   of   h e a t   t h e r e f r o m .  

An  a d d i t i o n a l   p r o b l e m   e n c o u n t e r e d   w i t h   c o n v e n -  

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

a  c l o s u r e   member   l o c a t e d   a t   t h e   t op   of  t h e   f u r n a c e .  

S i n c e   i t   i s   a  r e q u i r e m e n t   of  s u c h   f u r n a c e s   f o r   t h e  

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

c l o s u r e   member   a t   t - e   t o p   of  t h e   f u r n a c e   m e a n s   t h a t  

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

member   a b o u t   a  h o r i z o n t a l  o r   v e r t i c a l   a x i s   t o   o p e n  

and  c l o s e   t h e  l i d .   S u c h  m e a n s   a r e   q u i t e   c o m p l i c a t e d .  

F u r t h e r ,   w h e r e   t h e   c l o s u r e   member  of  t h e   f u r n a c e  

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

u s e r   of  t h e   f u r n a c e   must   u s u a l l y   s t a n d   to   s ee   i n t o   t h r  

f u r n a c e   and  t h a t   a c c e s s   to   o b j e c t s   w i t h i n   t h e   f u r n a c e  



i s   a w k w a r d   due  to   h e a t   r i s i n g   f rom  t h e   i n t e r i o r   o f  

t h e   f u r n a c e .  

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   t o  

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

p r o b l e m s   a r e   o b v i a t e d   or  m i t i g a t e d .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

f i b r o u s   s u p p o r t   member ,   an  open   c h a n n e l   d e f i n e d   i n  

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

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

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

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

means   of   a  member   of  low  t h e r m a l   i m p e d a n c e   m a t e r i a l  

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

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

P r e f e r a b l y   t h e   s a i d   member   i s   t u b u l a r   and  i s  

f o r m e d   f r o m   g l a z e d   q u a r t z   c r y s t a l ,   and   t h e   s u p p o r t  

member   i s   t u b u l a r   w i t h   t h e   open   c h a n n e l   b e i n g  

h e l i c a l .  

P r e f e r a b l y   a  s u p p o r t   on  w h i c h   a  w o r k - p i e c e  

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

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

c r y s t a l .  

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

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

a  f u r n a c e   m u f f l e   of   t h e   a b o v e   t y p e ,   t h e   f u r n a c e  

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

an  o p e n i n g   in  t h e   f u r n a c e   t h r o u g h   w h i c h   o p e n i n g   a  



w o r k - p i e c e   may  be  d i r e c t l y   i n t r o d u c e d   i n t o   t h e   m u f f l e ,  

and  m e a n s   f o r   e n e r g i s i n g   t h e   h e a t i n g   e l e m e n t   t o   h e a t  

t h e   m u f f l e ,   w h e r e i n   t h e   c l o s u r e   member   and   t h e  

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

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

p i v o t   a b o u t   a  h o r i z o n t a l   a x i s   to   c l o s e   t h e   o p e n i n g  

and  b e i n g   a d a p t e d   to   be  n o r m a l l y   open   u n l e s s   h e l d  

c l o s e d .  

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

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

i n g   o f   t h e   m u f f l e .  

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

t h e   m u f f l e   so  as  to   e n a b l e   e v a c u a t i o n   of   t h e   m u f f l e ,  

by  f o r   e x a m p l e   a  v a c u u m   p u m p .  

The  c l o s u r e   member   p i v o t   may  be  l o c a t e d  

b e n e a t h   t h e   o p e n i n g   to   t h e   m u f f l e   so  as  to   e x t e n d  

p a r a l l e l   to   t h e   f r o n t   f a c e   of  t h e   f u r n a c e ,   t h e  

c e n t r e   of  g r a v i t y   of  t h e   c l o s u r e   member   b e i n g  

l o c a t e d   s u c h   t h a t   i t   f a l l s   open   u n l e s s   h e l d   c l o s e d .  

A l t e r n a t i v e l y ,   t h e   p i v o t   may  e x t e n d   p e r p e n d i c u l a r   t o  

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

P r e f e r a b l y   t h e   c l o s u r e   member  i s   h e l d   c l o s e d  

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

c l o s e d   and  t h e   vacuum  pump  i s   o n .  

An  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   w i l l   now 

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

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



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

c o n t a i n e r   i s   c l o s e d ;  

F i g .   2  shows   t h e   d e n t a l   f u r n a c e   of   F i g .   1,  i n  

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

F i g .   3  shows   an  e x p l o d e d   v i e w   of   t h e   f u r n a c e  

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

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

F i g .   4  shows  a  c r o s s   s e c t i o n   t h r o u g h   f u r n a c e  

c o n t a i n e r   of  F i g .   3  w i t h   t h e   d o o r   shown  i n   i t s  

c l o s e d   p o s i t i o n .  

R e f e r r i n g   to   F i g s .   1  and   2,  t h e   i l l u s t r a t e d  

f u r n a c e   c o m p r i s e s   a  c a s i n g   1,  w i t h i n   w h i c h   a r e  

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

2  and   on  t h e   r i g h t   h a n d   s i d e   of   t h e   c a s i n g   c o n t r o l  

d e v i c e s   and  i n d i c a t o r s   w h i c h   i t   i s   c o n s i d e r e d   a r e  

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

The  f u r n a c e   c o n t a i n e r   2  i s   o p e n e d   and  c l o s e d  

by  a  d o o r   3,  w h i c h   i s   p i v o t a b l e   a b o u t   a  h o r i z o n t a l  

a x i s   p r o v i d e d   by  p i v o t   4.  A  s h e l f   25  i s   p r o v i d e d   i n  

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

2  u p o n   w h i c h   w o r k - p i e c e s   t o   be  f i r e d   can   be  m o u n t e d .  

As  can  be  s e e n   f r o m   F i g s .   1  and   2  a c c e s s   t o   t h e  

i n t e r i o r   of   t h e   f u r n a c e   c o n t a i n e r   2  i s   f r om  t h e  

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

R e f e r r i n g   now  t o   F i g s .  3   and  4,  t h e   f u r n a c e  

c o n t a i n e r   and  t h e   d o o r   by  w h i c h   i t   i s   o p e n e d   a n d  

c l o s e d   w i l l   be  d e s c r i b e d   in   d e t a i l .  

The  f u r n a c e   c o n t a i n e r   2  c o m p r i s e s   a  cup  s h a p e d  



v e s s e l   5  w h i c h   r e c e i v e s   a  c y l i n d r i c a l   m u f f l e   6.  T h e  

m u f f l e   6  c o m p r i s e s   an  o u t e r   c y l i n d e r   7  of  c e r a m i c  

f i b r o u s   m a t e r i a l   and  an  i n n e r   c y l i n d e r   8  of  c e r a m i c  

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

d e f i n e d   a  h e l i c a l l y   s h a p e d   c h a n n e l   9.  L o c a t e d   w i t h i n  

t h e   c h a n n e l   9  i s   a  c o i l e d   h e a t i n g   e l e m e n t   10  t h e   e n d s  

of   w h i c h   a r e   c o n n e c t e d   to   c o n d u c t o r s   ( n o t   shown)   w h i c h  

e x t e n d   t h r o u g h   t h e   m u f f l e   w a l l   and   t h e   cup  s h a p e d  

v e s s e l   5.  The  h e a t i n g   e l e m e n t   10  i s   h e l d   in   p l a c e  

in   t h e   h e l i c a l   c h a n n e l   9  by  m e a n s   of   a  g l a z e d   q u a r t z  

c r y s t a l   t u b e   11,  t h e   o u t e r   d i a m e t e r   of  w h i c h   i s  

s l i g h t l y   l e s s   t h a n   t h e   i n n e r   d i a m e t e r   of  t h e   i n n e r  

c y l i n d e r   8,  e n a b l i n g   t h e   t u b e   11  t o   be  p u s h   f i t t e d  

i n t o   t h e   f u r n a c e   c o n t a i n e r .   As  w e l l   as  s e c u r i n g   t h e  

h e a t i n g   e l e m e n t   10  in   t h e   h e l i c a l   c h a n n e l   9  t h e  

c r y s t a l   q u a r t z   t u b e   11  e n s u r e s   an  even   d i s t r i b u t i o n  

of   h e a t   f rom  t h e   h e a t i n g   e l e m e n t   10  i n t o   t h e   i n t e r i o r  

of   t h e   f u r n a c e   c o n t a i n e r   2  w h e r e   a  w o r k - p i e c e   i s  

p l a c e d .   A  c r y s t a l   q u a r t z   p l a t e   25  i s   m o u n t e d   in   t h e  

b o t t o m   of   t h e   c r y s t a l   q u a r t z   c y l i n d e r   11  on  w h i c h   t o  

moun t   a  w o r k - p i e c e .   The  p l a t e  . 2 5   h o l d s   t h e   w o r k -  

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

c o n t a i n e r   2  and  b e c a u s e   i t   i s   c r y s t a l   q u a r t z   e n s u r e s  

t h a t   t h e r e   i s   no  u n e v e n   h e a t   d i s t r i b u t i o n   b e t w e e n  

t h e   t o p   and  b o t t o m   of  i t .  

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

i n t e r i o r   c o m p l e t e l y   a  pad   13  of   c e r a m i c   f i b r o u s  

m a t e r i a l   i s   l o c a t e d   a t   t h e   i n s i d e   end  of  t h e   v e s s e l  



5  to   c l o s e   t h e   m u f f l e   6  a t   i t s   i n s i d e   end   and   t h e  

d o o r   3  s u p p o r t s   a  t h e r m a l l y   i n s u l a t i n g   b o d y   14  o f  

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

to   t h e   i n t e r i o r   of   t h e   f u r n a c e .   An  0 - r i n g   15  o f  

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

s i d e   end  of   t h e   m u f f l e   6  so  t h a t   when  t h e   d o o r   3  i s  

c l o s e d   a  t h e r m a l   s e a l   i s   f o r m e d   b e t w e e n   t h e   0 - r i n g  

15  and  t h e   b o d y   14  o f   t h e   d o o r   3.  A  s i l i c o n   r u b b e r  

0 - r i n g   ( n o t   s h o w n )   i s   a l s o   p r o v i d e d   i n   t h e   d o o r   3  

so  t h a t   when  i t   i s   c l o s e d   an  a i r - t i g h t   s e a l   of   t h e  

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

In   o r d e r   t h a t   t h e   t e m p e r a t u r e   w i t h i n   t h e  

i n t e r i o r   of   t h e   f u r n a c e   c o n t a i n e r   2  can   be  s e n s e d  

a  t e m p e r a t u r e   s e n s i n g   d e v i c e   16  e x t e n d s   t h r o u g h   t h e  

p a d   1 3 .  

A  d o o r   3  i s   p i v o t a b l y   c o n n e c t e d   to   t h e   c a s i n g  

1  b e l o w   t h e   e n t r a n c e   to   t h e   f u r n a c e   i n t e r i o r .  

The  d o o r   i s   p i v o t a b l e   a b o u t   a  h o r i z o n t a l   a x i s  

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

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

i t s   c l o s e d   p o s i t i o n .  

The  p i v o t   4  i s   c o n n e c t e d   to   an  arm  17  w h i c h  

o p e r a t e s   a  s w i t c h   ( n o t   s h o w n )   t h r o u g h   a  s l o t   18  i n  

t h e   c a s i n g   1.  When  t h e   d o o r   3  i s   c l o s e d   arm  1 7  

moves   in   s l o t   18  and  a c t u a t e s   t h e   s w i t c h   w h i c h  

t u r n s   on  a  vacuum  pump  ( n o t   shown)   w h i c h   i s   c o n n e c t e d  

to   t h e   i n t e r i o r   o f  t h e   f u r n a c e   c o n t a i n e r   2,  t h r o u g h  

o u t l e t   19,  and  e n e r g i s e s   t h e   h e a t i n g   e l e m e n t   1 0 .  



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

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

i n l e t   20.  The  r e s u l t i n g   p r e s s u r e   d i f f e r e n t i a l  

a c r o s s   t h e   d o o r   3  i s   s u f f i c i e n t   t o   m a i n t a i n   t h e  

d o o r   3  c l o s e d .  

The  a i r   b l e d   in   v i a   i n l e t   20  p a s s e s   d i a m e t r i c -  

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

v a p o u r s   in   t h e   p r o c e s s .   When  t h e   t e m p e r a t u r e   i n  

t h e   f u r n a c e   r e a c h e s   a  f i r s t   p r e d e t e r m i n e d   t e m p e r a -  

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

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

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

to   r e l e a s e   t h e   vacuum  and  t h e   pump  i s   s t o p p e d .   T h u s  

a i r   i s   b l e d   i n t o   t h e   c o n t a i n e r   v i a   i n l e t   17.   T h e  

p r e s s u r e   d i f f e r e n t i a l   a c r o s s   t h e   d o o r   3  f a l l s   a n d  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   f u r n a c e   m u f f l e  

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

The  c r y s t a l   q u a r t z   t u b e   p r o v i d e d   i n   t h e  

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

f i r i n g   c h a m b e r   by  k e e p i n g   m e t a l l i c   o x i d e s   f r o m   t h e  

h e a t i n g   c o i l   away  f rom  t h e   w o r k p i e c e .  

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

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

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

to   t h e   w o r k p i e c e .  

F u r t h e r   b e c a u s e   i n s i t u e   c o o l i n g   of  t h e   w o r k -  



p i e c e   i s   p o s s i b l e   t h e   o u t e r   s k i n   o f   t h e   w o r k p i e c e  

r e m a i n s   a t   t h e   same  t e m p e r a t u r e   as  t h e   body   of   t h e  

w o r k p i e c e   t h u s   e n s u r i n g   no  t h e r m a l   s t r e s s   b e t w e e n  

t h e   two  w h i c h   c o u l d   r e s u l t   in   c r a z i n g   of   t h e   s u r f a c e .  

In   t h e   d e s c r i b e d   e m b o d i m e n t   of   t h e   i n v e n t i o n  

t h e   d o o r   3  s w i n g s   open   a b o u t   a  h o r i z o n t a l   p i v o t  

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

A f t e r   u s e ,   t h e   i n n e r   s u r f a c e   of  t h e   d o o r   i s   h o t  

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

f u r n a c e .   T h i s   p r o b l e m   can   be  o v e r c o m e   by  p r o v i d i n g  

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

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

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

u l a r   t o   t h e   f r o n t   f a c e   of   t h e   f u r n a c e .   For   e x a m p l e  

t h e   d o o r   c o u l d   be  s u p p o r t e d   on  a  s h o r t   arm  p i v o t e d  

on  a  s h a f t   e x t e n d i n g   f rom  t h e   f r o n t   to   t h e   b a c k   o f  

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

and  to   one  s i d e   of   t h e   c e n t r e   of   t h e   f u r n a c e  

e n t r a c e .   The  d o o r   can  be  s p r i n g   l o a d e d   so  t h a t   w h e n  

r e l e a s e d   i t   moves   f o r w a r d s   p a r a l l e l   to   t h e   s h a f t  

a x i s   and  t h e n   s w i n g s   away  f rom  t h e   f u r n a c e   e n t r a c e  

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

i n f l u e n c e   of   g r a v i t y .  



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

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

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

m e m b e r ,   and   a  h e a t i n g   e l e m e n t   l o o s e l y   d i s p o s e d   i n  

s a i d   c h a n n e l ,   c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   h e a t i n g  

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

c h a n n e l   by  means   of   a  member   of  low  t h e r m a l   i m p e d a n c e  

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

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

2.  A  f u r n a c e   m u f f l e   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   t h e   s a i d   member   i s   of  g l a z e d   c r y s t a l   q u a r t z .  

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

2,  w h e r e i n   t h e   s u p p o r t   member   i s   t u b u l a r ,   t h e   o p e n  

c h a n n e l   i s   h e l i c a l   and  e x t e n d s   f rom  a d j a c e n t   o n e  

end  of   t h e   t u b u l a r   s u p p o r t   member   t o w a r d s   t h e   o t h e r ,  

and  t h e   s a i d   member   i s   t u b u l a r .  

4.  A  f u r n a c e   m u f f l e   a c c o r d i n g   to   c l a i m   1,  2  

or   3,  c o m p r i s i n g   a  s u p p o r t   on  w h i c h   a  w o r k - p i e c e  

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

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

5.  A  f u r n a c e   c o m p r i s i n g   a  f u r n a c e   m u f f l 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 o m p r i s i n g  

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

f u r n a c e   t h r o u g h   w h i c h   o p e n i n g   a  w o r k - p i e c e   may  b e  

d i r e c t l y   i n t r o d u c e d   i n t o   t h e   m u f f l e ,   and  means   f o r  

e n e r g i s i n g   t h e   h e a t i n g   e l e m e n t   to  h e a t   t h e   m u f f l e ,  

w h e r e i n   t h e   c l o s u r e   member   and  t h e   o p e n i n g   to  t h e  



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

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

h o r i z o n t a l   a x i s   to   c l o s e   t h e   o p e n i n g   and  b e i n g   a d a p t e d  

to   be  n o r m a l l y   o p e n   u n l e s s   h e l d   c l o s e d .  

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

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

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

7.  A  f u r n a c e   a c c o r d i n g   to   c l a i m   5  or  6,  w h e r e i n  

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

as  to  e n a b l e   i t s   e v a c u a t i o n .  

8.  A  f u r n a c e   a c c o r d i n g   to   c l a i m   7,  w h e r e i n  

t h e   c l o s u r e   member   i s   h e l d   c l o s e d   by  t h e   p r e s s u r e  

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

m u f f l e   i s   e v a c u a t e d .  

9.  A  f u r n a c e   a c c o r d i n g   to   c l a i m   7  or  8 ,  

w h e r e i n   a  s i l i c o n   r u b b e r   0 - r i n g   i s   s u p p o r t e d   b y  

t h e   c l o s u r e   member   to   p r o v i d e   an  a i r - t i g h t   s e a l .  

10.  A  f u r n a c e   a c c o r d i n g   to   any  o n e o f   c l a i m s  

5  to  9,  w h e r e i n   t h e   p i v o t   of  t h e   c l o s u r e   m e m b e r  

e x t e n d s   p a r a l l e l   to   t h e   f r o n t   of   t h e   f u r n a c e   a n d  

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

c e n t r e   of   g r a v i t y   of  t h e   c l o s u r e   member   b e i n g  

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

u n l e s s   h e l d   c l o s e d .  

11.  A  f u r n a c e   a c c o r d i n g   to   a n y  o n e   of   c l a i m s  

5  to  9,  w h e r e i n   t h e   p i v o t   of   t h e   c l o s u r e   m e m b e r  

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

t h e   c e n t r e   of   g r a v i t y   of   t h e   c l o s u r e   member  b e i n g  



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

u n l e s s   h e l d   c l o s e d .  
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