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©  Stove  with  catalytic  combustor  and  bypass. 
A  wood  burning  stove  (1)  with  a  catalytic  combustor  (35) 

and  combustor  bypass  structure  (44,45)  to  increase  fuel- 
burning  efficiency  and  safety  by  reducing  creosote  emission 
by  the  stove  and  to  provide  for  safe  stove  operation  even  if 
the  catalytic  combustor  becomes  blocked,  clogged  or  other- 
wise  obstructed.  The  single  and  multiple  bypass  structures 
disclosed  utilize  bypasses  located  adjacent  to  the  catalytic 
combustor  or  combustors  to  provide  for  efficient  operation 
with  relatively  little  smoke  flow  through  the  bypass  during 
normal  operation  and  with  at  least  partial  combustion  of 
smoke  which  does  bypass  the  combustor.  A  smoke  relief 
door  automatically  actuated  by  opening  the  fuel  loading 
door  (16)  to  prevent  smoke  spillage  into  the  room  is  also 
disclosed  together  with  alternative  means  for  supplying 
secondary  air  to  the  stove's  combustion  chamber  in  the 
vicinity  of  the  catalytic  combustor. WAGS
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BACKGROUND  OF  THE  INVENTION 

1.  F i e l d  o f   t h e   I n v e n t i o n  

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

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

to   i m p r o v e   s t o v e   e f f i c i e n c y   and  r e d u c e   e m i s s i o n   o f  

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

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

a  c a t a l y t i c   c o m b u s t o r .  

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t  

U t i l i z a t i o n   of  v a r i o u s   c a t a l y t i c   c o n v e r t e r s  

or  c a t a l y t i c   c o m b u s t o r s   f o r   t he   p u r p o s e   of  o x i d i z i n g  

and  t h e r e b y   r e d u c i n g   e m i s s i o n s   f rom  o v e n s ,   s t o v e s ,  

i n c i n e r a t o r s   and  s i m i l a r   d e v i c e s   is   w e l l   known  i n  

p r i o r   a r t .   So  c a l l e d   " a i r - t i g h t "   or  " b o i l e r   p l a t e "  

wood  b u r n i n g   s t o v e s   g e n e r a l l y   s i m i l a r   to   t h e   s t o v e   o f  

t h e   p r e s e n t   i n v e n t i o n   a r e   a l s o   w e l l   known  in  t h e   p r i o r  

a r t ,   b u t   few  s u c h   wood  b u r n i n g   s t o v e s   have   b e e n  

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

none  of  t h e   p r i o r   a r t   d e s i g n s   a c h i e v e   t h e   o b j e c t s   o f  

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

One  p r i o r   a r t   wood  b u r n i n g   s t o v e   u t i l i z e s   a  

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

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

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

c o m m u n i c a t e s   w i t h   t h e   f l u e .   Tha t   s t o v e   a l s o   e m p l o y s   a  
smoke  r e l i e f   d o o r   a c t u a t e d   to  open   when  t h e   f u e l  

l o a d i n g   door   is  o p e n ;   h o w e v e r ,   t he   smoke  r e l i e f   d o o r  

is  no t   l o c a t e d   f o r   o p t i m u m   u t i l i t y   a s  i s   t h e   a n a l o g o u s  

s t r u c t u r e   in  t he   p r e s e n t   i n v e n t i o n .   A d d i t i o n a l l y ,   t h e  

p r i o r   a r t   s t o v e s   do  no t   u t i l i z e   t he   n o v e l   c o m b u s t o r  

b y p a s s   s t r u c t u r e   of  t he   p r e s e n t   i n v e n t i o n   or  the   m e a n s  
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fo r   s u p p l y i n g   s e c o n d a r y   a i r   to  t h e   c o m b u s t i o n   c h a m b e r  

in  t he   r e g i o n   of  t h e   c o m b u s t o r   of   t he   p r e s e n t   i n v e n -  

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

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

be  f u l l y   d e s c r i b e d   b e l o w .  

SUMMARY  OF  THE  INVENTION 

The  s t o v e   of   t h e   p r e s e n t   i n v e n t i o n   i n c o r -  

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

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

to  i n c r e a s e   t h e   s t o v e ' s   e f f i c i e n c y   and  r e d u c e   t h e  

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

e m i t t e d   by  t he   s t o v e .   The  d e s i g n   of  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   f o r   e f f i c i e n t   c a t a l y t i c   c o m b u s t o r  

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

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

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

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

c l o g g e d ,   or  o t h e r w i s e   o b s t r u c t e d ,   and  t h e   d e s i g n  

a d d r e s s e s   two  o t h e r   r e q u i r e m e n t s   of  a  c a t a l y t i c  

c o m b u s t o r   s t o v e .  

E f f i c i e n t   o p e r a t i o n   of  t he   m o n o l i t h i c   c e r a m i c  

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

t he   s t o v e   of  t he   p r e s e n t   i n v e n t i o n   r e q u i r e s   t h a t   t h e  

c e r a m i c   s u b s t r a t e   be  a  " h o n e y c o m b "   s t r u c t u r e   h a v i n g   a  

p l u r a l i t y   of  r e l a t i v e l y   s m a l l   t u b e s   or  p a s s a g e w a y s  

upon  wh ich   t he   c a t a l y s t   is  d e p o s i t e d .   Such  a  

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

t h e r e b y   r e s t r i c t i n g   or  e n t i r e l y   p r e v e n t i n g   f low  o f  

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

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

u t i l i z a t i o n   of  i m p r o p e r   f u e l   m a t e r i a l s   or  t he   l i k e .  

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

i n c o r p o r a t e   a  " f a i l - s a f e "   f e a t u r e   to  i n s u r e   t h a t   t h e  
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s t o v e   w i l l   c o n t i n u e   to  o p e r a t e   w i t h o u t   s p i l l i n g   s m o k e  

i n t o   t h e   room  in  w h i c h   i t   is   l o c a t e d   even   i f   t h e  

c o m b u s t o r   b e c o m e s   c l o g g e d ,   b l o c k e d   or  o t h e r w i s e  

o b s t r u c t e d .  

A d d i t i o n a l l y ,   b e c a u s e   most   smoke  and  o t h e r  

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

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

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

c o m b u s t o r ,   such  s t o v e s   do  n o t   "d r aw"   w e l l   when  t h e  

f u e l   l o a d i n g   d o o r   is  o p e n ,   and  smoke  f rom  t h e  

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

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

t h i s   r e s u l t   is   made  in  t h e   s t o v e   d e s i g n .  

F u r t h e r m o r e ,   t h e   c a t a l y t i c   c o m b u s t i o n   p r o c e s s  
w h i c h   o c c u r s   w i t h i n   and  in  t h e   v i c i n i t y   of  the   c a t a -  

l y t i c   c o m b u s t o r   is  one  w h i c h   u t i l i z e s   o x y g e n ;   h o w e v e r ,  

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

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

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

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

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

c o m b u s t o r .   A c c o r d i n g l y ,   i t   is  a d v a n t a g e o u s   to  p r o v i d e  

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

c h a m b e r   in  t he   v i c i n i t y   of  t h e   c o m b u s t o r   so  t he   o x y g e n  
in  such   a i r   may  c o m b i n e   w i t h   c o m b u s t i b l e   g a s e s   d u r i n g  

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

I t   is  t h e r e f o r e   an  o b j e c t   of  t he   p r e s e n t  

i n v e n t i o n   to  p r o v i d e   an  i m p r o v e d   wood  b u r n i n g   s t o v e  

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

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

c r e o s o t e   and  o t h e r   c o m b u s t i o n   p r o d u c t s   e m i t t e d   by  t h e  

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

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

s t r u c t u r e   for   use  in  c o n j u n c t i o n   w i t h   a  wood  b u r n i n g  
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s t o v e   to   i n s u r e   " f a i l - s a f e "   s t o v e   o p e r a t i o n   e v e n   i f  

t he   c o m b u s t o r   b e c o m e s   b l o c k e d ,   c l o g g e d ,   or  o t h e r w i s e  

o b s t r u c t e d   so  t h a t   t h e   f l o w   of  g a s e s   t h r o u g h   t h e  

c o m b u s t o r   is  r e d u c e d   or  e l i m i n a t e d .  

A n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is   t o  

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

to  t h e   c o m b u s t i o n   c h a m b e r   o f   a  wood  b u r n i n g   s t o v e .  

I t   is  a l s o   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n  

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

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

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

such   door   is  o p e n e d   d u r i n g   o p e r a t i o n   of  t h e   s t o v e   t o  

add  f u e l   or  f o r   any  o t h e r   r e a s o n .  

A  f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

to  p r o v i d e ,   in   a  c a t a l y t i c   c o m b u s t o r   wood  b u r n i n g  

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

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

o p e r a t i o n .  

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

c a t a l y t i c   c o m b u s t o r   and  b y p a s s   s t r u c t u r e   w h i c h   may  b e  

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

s t o v e s .  

O t h e r   o b j e c t s   of  t he   p r e s e n t   i n v e n t i o n   w i l l  

be  a p p a r e n t   f rom  t he   f o l l o w i n g   d e s c r i p t i o n   and  c l a i m s ,  

p a r t i c u l a r l y   when  r e a d   in  c o n j u n c t i o n   w i t h   t h e   a c c o m -  

p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  p a r t i a l l y   e x p l o d e d   p e r s p e c t i v e  

v iew  of  t h e   s t o v e   of  t h e   p r e s e n t   i n v e n t i o n ;  WAGS



FIGURE  2  is  a  s i d e   e l e v a t i o n a l   c r o s s - s e c t i o n  

v i ew   t h r o u g h   t h e   m i d d l e   of  t he   s t o v e   of  t he   p r e s e n t  

i n v e n t i o n ;  

FIGURE  3  is  an  e l e v a t i o n a l   c r o s s - s e c t i o n  

t a k e n   a l o n g   l i n e s   3-3  in  FIGURE  2 ;  

FIGURE  4  is  a  p a r t i a l   e l e v a t i o n a l   c r o s s -  

s e c t i o n   s i m i l a r   to   FIGURE  3  s h o w i n g   an  a l t e r n a t i v e  

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

p r e s e n t   i n v e n t i o n   and  the   a s s o c i a t e d   c a t a l y t i c  

c o m b u s t o r   and  c o m b u s t o r   h o l d i n g   s t r u c t u r e ;  

FIGURE  5  is  a  p a r t i a l   s i d e   e l e v a t i o n a l   c r o s s -  

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

to  FIGURE  2  s h o w i n g   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

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

i n v e n t i o n ;  

FIGURE  6  is  a  c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e s   6-6  in   FIGURE  5 ;  

FIGURE  7  is  a  p a r t i a l   e l e v a t i o n a l   c r o s s -  

s e c t i o n   s i m i l a r   to   FIGURE  3  s h o w i n g   a  s e c o n d  

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

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

the   p r e s e n t   i n v e n t i o n ;   a n d  

FIGURE  8  is  an  e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

the   a l t e r n a t i v e   b y p a s s   and  c o m b u s t o r   s t r u c t u r e   s h o w n  

in  FIGURE  7  w i t h   t h e   c a t a l y t i c   c o m b u s t o r s   shown  i n  

d o t t e d   l i n e s .  WAGS



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  s t o v e   of   t h e   p r e s e n t   i n v e n t i o n   is  d e n o t e d  

by  n u m e r a l   1  in  FIGURES  1,  2  and  3  and  is  c o m p r i s e d  

g e n e r a l l y  o f   a  p l a n e   v e r t i c a l   f r o n t   w a l l   3  p a r a l l e l   t o  

a  p l a n e   v e r t i c a l   back   w a l l   5,  a  p a i r   of  p l a n e   v e r t i c a l  

p a r a l l e l   s i d e   w a l l s   4  and  6,  and  h o r i z o n t a l   b o t t o m   7 

and  a  t o p   2.  The  s t o v e   r e s t s   on  f o u r   l e g s   2 8 .  

The  f r o n t   w a l l   3,  b ack   w a l l   5,  s i d e   w a l l s   4 

and  6  and  c o m b u s t o r   s h e l f   9  fo rm  a  f i r e b o x   i n d i c a t e d  

g e n e r a l l y   by  n u m e r a l   10  in   FIGURES  1,  2  and  3.  T h e  

f i r e b o x   10  is  p a r t i a l l y   l i n e d   w i t h   f i r e b r i c k s   11  a n d  

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

by  n u m e r a l   67  in  FIGURES  2  and  3.  The  f i r e b r i c k s   1 1  

a r e   e l e v a t e d   a b o v e   t he   b o t t o m   7  of  t h e   s t o v e   1  by  a  

b a t t   of   b o t t o m   i n s u l a t i o n   12  and  a  b o t t o m   i n s u l a t i o n  

p l a t e   13,   w h i c h   may  be  a  t h i n   s h e e t   of   g a l v a n i z e d   o r  

c o l d   r o l l e d   s t e e l   or  o t h e r   s u i t a b l e   m a t e r i a l .   T h e  

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

h e a t   r a d i a t e d   f rom  t he   b o t t o m   7  of  the   s t o v e   1,  may  b e  

m i n e r a l   wool   or  o t h e r   s u i t a b l e   m a t e r i a l .   B o t t o m  

i n s u l a t i o n   p l a t e   13  p r o v i d e s   a  u n i f o r m   s u r f a c e   f o r  

f i r e b r i c k s   11  to  r e s t   on  and  p r o t e c t s   b o t t o m  

i n s u l a t i o n   12  f rom  d a m a g e   f rom  c o n t a c t   w i t h   f i r e b r i c k s  

11.  The  f i r e b r i c k s   11  l i n e   t he   l o w e r   p o r t i o n   of   f r o n t  

w a l l   3,  s i d e   w a l l   6,  and  back   w a l l   5  of  t he   s t o v e   a n d  

a r e   h e l d   in  p l a c e   by  a n g l e   i r o n s   66  ( v i s i b l e   i n  

FIGURES  2  and  3)  w e l d e d   or  o t h e r w i s e   a f f i x e d   to  t h e  

i n n e r   s i d e   of   s u c h   s t o v e   w a l l s .   R e f e r r i n g   to  FIGURE 

2,  t h e   f i r e b r i c k s   11  l i n i n g   t h e   i n n e r   s i d e   of  f r o n t  

w a l l   3  a r e   s e p a r a t e d   f rom  f r o n t   w a l l   3  by  s i d e  

i n s u l a t i o n   p l a t e   14,  w h i c h   may  be  a  t h i n   s h e e t   o f  

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

m a t e r i a l ,   a  s e c o n d a r y   a i r   t u b e   15  and  s h e e t s   o f  

i n s u l a t i o n   b o a r d   (no t   shown)   which   a r e   t h e   s a m e  
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t h i c k n e s s   as  t h e   s e c o n d a r y   a i r   t u b e   15  a n d  s u b s t a n -  

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

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

t u b e   15  to  p r e s e n t   a  s u b s t a n t i a l l y   u n i f o r m   s u r f a c e .  

S i m i l a r  t o   b o t t o m   i n s u l a t i o n   p l a t e   13,  s i d e   i n s u l a t i o n  

p l a t e   14  p r o t e c t s   t h e   i n s u l a t i o n   ( n o t   shown)  on  e i t h e r  

s i d e   of  s e c o n d a r y   a i r   t u b e   15  f rom  damage   by  t h e  

a d j a c e n t   f i r e b r i c k s   1 1 .  

As  is  shown  in  FIGURE  1,  s i d e   w a l l   4  i s  

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

c o n v e n t i o n a l   h i n g e s   17  so  t h a t   i t   may  swing   open   a s  

i n d i c a t e d   by  a r r o w s   27  to  p e r m i t   l o a d i n g   of  wood  o r  

o t h e r   f u e l   i n t o   t h e   s t o v e .   The  door   16  is  m a n i p u l a t e d  

by  a  h a n d l e   18  w h i c h   i s   r o t a t a b l y   j o u r n a l e d   in  a n  

o p e n i n g   19  in  doo r   16.  As  is  shown  in  FIGURE  3 ,  

h a n d l e   18  c o m m u n i c a t e s   w i t h   a  c o n v e n t i o n a l   l a t c h i n g  

m e c h a n i s m   which   a c t u a t e s   arms  20  and  21  upon   r o t a t i o n  

of   h a n d l e   18  to  l a t c h   l o a d i n g   d o o r   16  c l o s e d .   M e a n s  

fo r   p r o v i d i n g   a  p r i m a r y  , s o u r c e   of  a i r   for   s u p p o r t i n g  

c o m b u s t i o n   in  t h e   s t o v e   1  i s   p r o v i d e d   by  p r i m a r y   a i r  

o p e n i n g s   22  in  l o a d i n g   d o o r   16.  O p e n i n g s   22  may  b e  

a d j u s t a b l y   o c c l u d e d   by  c o n v e n t i o n a l   d r a f t   r e g i s t e r s   2 3  

w h i c h   have   t h r e a d e d   h o l e s   to  r e c e i v e   t h r e a d e d   b o l t s   24  

and  w h i c h   move  in   and  o u t   by  r o t a t i o n   on  b o l t s   24  f o r  

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

t h e   s t o v e   1.  M o v e m e n t   of  s p a r k s   f rom  the   f i r e b o x   10  

t h r o u g h   p r i m a r y   a i r   o p e n i n g s   22  is  i n h i b i t e d   by  d r a f t  

b a f f l e s   25,  wh ich   p a r t i a l l y   c o v e r   the   p r i m a r y   a i r  

o p e n i n g s   2 2 .  

S t o v e   1  is  a d d i t i o n a l l y   p r o v i d e d   w i t h   a  h e a t  

s h i e l d   26,  v i s i b l e   in   FIGURES  1  and  2,  to  r e d u c e  

r a d i a t i o n   of  h e a t   f rom  t h e   back   w a l l   5  of  s t o v e   1  a n d  

t h e r e b y   p e r m i t   s a f e   i n s t a l l a t i o n   of  t h e   s t o v e   p r o x i -  

mate   b u i l d i n g   w a l l s   and  o t h e r   s t r u c t u r e s   c o n s i s t e n t  
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w i t h   r e c o g n i z e d   min imum  s a f e   d i s t a n c e s   f r o m   such   w a l l s  

and  o t h e r   s t r u c t u r e s .  

A g a i n   r e f e r r i n g   to  FIGURES  1,  2  and  3 ,  

c o m b u s t o r   s h e l f   9,  f r o n t   w a l l   3,  back   w a l l   5,  s i d e  

w a l l s   4  and  6  and  t o p   2  fo rm  a  h e a t   e x c h a n g e   c h a m b e r  

29,   c r o s s   s e c t i o n s   of  w h i c h   a r e   v i s i b l e   in   FIGURES  2 

and  3.  H e a t   e x c h a n g e   c h a m b e r   29  c o m m u n i c a t e s   w i t h  

f i r e b o x   10  t h r o u g h   t h r e e   o p e n i n g s ,   c r o s s - s e c t i o n s   o f  

w h i c h   a re   v i s i b l e   in  FIGURE  3:  smoke  r e l i e f   o p e n i n g  

30,   c a t a l y t i c   c o m b u s t o r   o p e n i n g   31,   and  b y p a s s   o p e n i n g  

32.  C h a m b e r   29  is  a d d i t i o n a l l y   open  fo r   c o n n e c t i o n   t o  

a  f l u e   t h r o u g h   f l u e   o p e n i n g s   33  in  t o p   2,  c l e a r l y  

shown  in  FIGURE  1,  and  for   v i e w i n g   t he   c a t a l y t i c  

c o m b u s t o r   35,   t h r o u g h   a p e r t u r e   34  in  t o p   2,  as   w i l l   b e  

f u r t h e r   e x p l a i n e d   b e l o w .  

Smoke  r e l i e f   o p e n i n g   30,  w h i c h   is  s u b s t a n -  

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

may  be  of  any  c o n v e n i e n t   s h a p e ,   is  c l o s e d   by  a  s m o k e  

r e l i e f   d o o r   36  ( c l e a r l y   v i s i b l e   in   FIGURE  3 ) ,   w h i c h  

may  be  made  of  c a s t   i r o n   or  any  o t h e r   s u i t a b l e  

m a t e r i a l   and  w h i c h   p i v o t s   on  h i n g e s   37  a t t a c h e d   to  t h e  

i n s i d e   of  s i d e   w a l l   4  a d j a c e n t   to  t h e   i n t e r s e c t i o n  

b e t w e e n   s i d e   w a l l   4  and  c e i l i n g   p l a t e   9.  Smoke  r e l i e f  

o p e n i n g   30  and  r e l i e f   d o o r   36  may  a l s o   be  l o c a t e d  

e l s e w h e r e   in  c o m b u s t o r   s h e l f   9,  b u t   l o c a t i o n   n e a r  

l o a d i n g   door   16  is  d e s i r a b l e   to  i n s u r e   t h a t   m o s t  

c o m b u s t i o n   g a s e s   in  t he   v i c i n i t y   of  l o a d i n g   d o o r   16  

w i l l   p a s s   t h r o u g h   smoke  r e l i e f   o p e n i n g   30  when  l o a d i n g  

d o o r   16  is  o p e n e d   r a t h e r   t h a n   i n t o   t he   room  t h r o u g h  

t h e   open   l o a d i n g   d o o r w a y .   As-may  be  s e e n   in  FIGURE  3 ,  

smoke  r e l i e f   d o o r   36  is  h e l d   in   i t s   h o r i z o n t a l ,   c l o s e d  

p o s i t i o n   when  l o a d i n g   d o o r   16  is  c l o s e d   by  t h e  

p r e s s u r e   of  s t u d   38  b e a r i n g   a g a i n s t   s t r i k e r   p l a t e   39 

a t   t h e   end  of  arm  40,   w h i c h   p r o j e c t s   f rom  smoke  r e l i e f  

d o o r   36  as  shown  in  FIGURE  3.  As  is  i n d i c a t e d   i n  
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FIGURE  3,  when  l o a d i n g   d o o r   16  is  o p e n e d ,   s t u d   38  

moves   t o w a r d   t h e   o u t s i d e   of  t he   s t o v e   c a u s i n g   s m o k e  

r e l i e f   d o o r   36  to   s w i n g   downward   u n d e r   i t s   own  w e i g h t ,  

as  i n d i c a t e d   by  a r r o w   41,   to  t he   p o s i t i o n   i n d i c a t e d   b y  

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

r e l a t i v e l y   l a r g e   smoke   r e l i e f   o p e n i n g   30  b e t w e e n  

c o m b u s t i o n   c h a m b e r   67  and  h e a t   e x c h a n g e   c h a m b e r   2 9 .  

C o n v e r s e l y ,   s t u d   38,   a c t i n g   on  s t r i k e r   p l a t e   39  a n d  

arm  40,   c o m p l e t e l y   c l o s e s   smoke  r e l i e f   d o o r   36  o n  

smoke  r e l i e f   o p e n i n g   30  when  l o a d i n g   door   16  i s  

c l o s e d .  

C o m b u s t o r   o p e n i n g   31  in  c o m b u s t o r   s h e l f   9 

is  f i t t e d   w i t h   a  s l e e v e   42  m o u n t e d   w i t h   p o r t i o n s  

e x t e n d i n g   a b o v e   and  b e l o w   s h e l f   9.  S l e e v e   42  may  be  a  

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

m a t e r i a l   a b l e   to   w i t h s t a n d   r e l a t i v e l y   h i g h   t e m p e r a -  

t u r e s   and  h a v i n g   an  i n s i d e   d i a m e t e r   s l i g h t l y   l a r g e r  

t h a n   t h e   o u t s i d e   d i a m e t e r   of  c a t a l y t i c   c o m b u s t o r   3 5 .  

T y p i c a l   c o m m e r c i a l l y   a v a i l a b l e   c o m b u s t o r s   a r e   s l i g h t l y  

u n d e r   s i x   i n c h e s   in   d i a m e t e r ;   t h u s ,   s l e e v e   42  may  

c o n v e n i e n t l y   h a v e   an  i n s i d e   d i a m e t e r   of  s i x   i n c h e s  

( 1 5 . 3   c e n t i m e t e r s ) .   S u i t a b l e   h i g h   t e m p e r a t u r e ,  

i n c o m b u s t i b l e   i n s u l a t i o n   m a t e r i a l   (no t   shown)   s u c h   a s  

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

c o m b u s t o r   35  and  s l e e v e   42  to  p r o v i d e   a  t i g h t   f i t .  

C a t a l y t i c   c o m b u s t o r   35  r e s t s   c o a x i a l l y   w i t h i n   s l e e v e  

42  on  any  s u i t a b l e   p r o j e c t i o n s   p r o x i m a t e   t h e   b o t t o m   o f  

s l e e v e   42,   such   as  l u g s   43  v i s i b l e   in  FIGURES  2  a n d  

3.  C o m b u s t o r   35  may  be  i n s e r t e d   in  s l e e v e   42  f r o m  

above   t h r o u g h   a p e r t u r e   34  in  t op   2  and  may  be  r e m o v e d  

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

B y p a s s   o p e n i n g   32  in  c o m b u s t o r   s h e l f   9  i s  

f i t t e d   w i t h   a  b y p a s s   s u c h   as  b y p a s s   44  as  shown  i n  

FIGURES  1,  2  and  3,  or  t he   a l t e r n a t i v e   e m b o d i m e n t   o f  

s u c h   s t r u c t u r e   shown  as  b y p a s s   44'   in  FIGURE  4 .  
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B y p a s s   44  may  be  f a b r i c a t e d   of  s h e e t   s t a i n l e s s   s t e e l  

in  t h e   form  of  a  r e c t a n g u l a r   box  h a v i n g   one  s i d e   o p e n ,  
wh ich   box  is  d i s p o s e d   w i t h   t he   e d g e s   of  t he   v e r t i c a l  

s i d e s   8  a d j a c e n t   t h e   o p e n i n g   r e s t i n g   a g a i n s t   t h e  

o u t s i d e   s u r f a c e   of  s l e e v e   42  and  is  of  s u f f i c i e n t  

h e i g h t   to  e x t e n d   a b o v e   and  b e l o w   s l e e v e   42  such   t h a t   a  

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

67  and  t h e   h e a t   e x c h a n g e   c h a m b e r   29  is  f o r m e d   t h r o u g h  

p o r t i o n s   of  t he   o p e n   s i d e   of  t h e   box  not   c l o s e d   by  t h e  

s l e e v e .   B y p a s s   s t r u c t u r e   44  a l s o   has   an  o p t i o n a l   h o o d  

45,   c o m p r i s i n g   an  i n v e r t e d   U - s h a p e d   s h e e t   m e t a l   m e m b e r  

w h i c h   e x t e n d s   f rom  the   u p p e r   open   p o r t i o n   of  b y p a s s  

s t r u c t u r e   44  o v e r   a  p o r t i o n   of  t h e   t op   o f   c a t a l y t i c  

c o m b u s t o r   35  as  may  be  s e e n   in  FIGURES  1  and  3.  H o o d  

45  t e n d s   to  c o m m u n i c a t e   t he   r e l a t i v e   h i g h   g a s e o u s  

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

c o m b u s t o r   35  d u r i n g   s t o v e   1  o p e r a t i o n   to  t h e   u p p e r   e n d  

of  b y p a s s   44,   t h e r e b y   i n h i b i t i n g   the   f low  o f  

c o m b u s t i o n   p r o d u c t s   i n t o   and  t h r o u g h   b y p a s s   44  f r o m  

c o m b u s t i o n   c h a m b e r   67.  A c c o r d i n g l y ,   d u r i n g   n o r m a l  

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

t i o n   p r o d u c t s   f l o w   t h r o u g h   b y p a s s   44  w i t h   hood  45  t h a n  

would   f low  t h r o u g h   a  s i m i l a r   b y p a s s   w i t h o u t   hood   4 5  

such   as  b y p a s s   4 4 ' ,   shown  in  FIGURE  4.  A l t h o u g h   h o o d  

45  i m p r o v e s   s t o v e   o p e r a t i o n   as  d e s c r i b e d   a b o v e ,   i t   i s  

n o t   r e q u i r e d   and  is  t h e r e f o r e   shown  o m i t t e d   f r o m  

b y p a s s   441  in   FIGURE  4 .  

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

i l l u s t r a t e d   in  t h e   f i g u r e s ,   s t o v e   1  is  a d d i t i o n a l l y  

f i t t e d   w i t h   a  t u r r e t   46,  w h i c h   may  be  m a n u f a c t u r e d   o f  

c a s t   i r o n .   T u r r e t   46  is  m o u n t e d   on  the   t o p   2  of  s t o v e  

1  w i t h   a  g a s k e t   47  t h e r e b e t w e e n   such   t h a t   i t   f i t s   o v e r  

a p e r t u r e   34  and  f l u e   o p e n i n g   33  in   t h e   m a n n e r  

i l l u s t r a t e d   in  FIGURES  1  a n d   2.  T u r r e t   46  fo rms   a  

c i r c u l a r   c o l l a r   48  i m m e d i a t e l y   a b o v e   f l u e   o p e n i n g   33  
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in  t o p   2.  C o l l a r   48  is  a d a p t e d   to  r e c e i v e   a  f l u e  

c o n n e c t o r   49  as  i l l u s t r a t e d   in  FIGURE  1  or  may  r e c e i v e  

c o n v e n t i o n a l   f l u e   p i p e   d i r e c t l y .  

T u r r e t   46  a l s o   fo rms   a  s i g h t   g l a s s   p l a t f o r m  

50  d e f i n i n g   a  s u r f a c e   s p a c e d   a b o v e   a p e r t u r e   3 4 .  

P l a t f o r m   50  is  p i e r c e d   d i r e c t l y   a b o v e   a p e r t u r e   34  by  a  

s i g h t   g l a s s   o p e n i n g   51,   w h i c h   o p e n i n g   is  c o v e r e d   by  a  

s i g h t   g l a s s   52  r e s t i n g   on  a  s i g h t   g l a s s   g a s k e t   53  a n d  

p r o t e c t e d   and  h e l d   in  p l a c e   by  a  f r a m e   54  and  g u a r d  

55.  Thus   s i g h t   g l a s s   o p e n i n g   51  is  in  r e g i s t r a t i o n  

w i t h   a p e r t u r e   34  and  c o m b u s t o r   3 5 .  

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

i l l u s t r a t e d   in   FIGURES  1,  2  and  3,  a  s e c o n d a r y   a i r  

t u b e   15  c o m m u n i c a t e s   b e t w e e n   t h e   o u t s i d e   and  i n s i d e   o f  

t he   f i r e b o x   10  and  an  a r e a   of   c o m b u s t i o n   c h a m b e r   6 7  

n e a r   c o m b u s t o r   35  by  r e g i s t e r i n g   w i t h   a  s e c o n d a r y   a i r  

o p e n i n g   56  in  t h e   b o t t o m   7  of  s t o v e   1.  S e c o n d a r y   a i r  

t u b e   15  may  be  c o n s t r u c t e d   by  w e l d i n g   a  U - s h a p e d   m e t a l  

c h a n n e l   to  t h e   i n s i d e   s u r f a c e   of  f r o n t   w a l l   3  of  t h e  

s t o v e   in  r e g i s t r a t i o n   w i t h   a i r   o p e n i n g   56.  S e c o n d a r y  

a i r   o p e n i n g   56  i s   v a r i a b l y   o b s t r u c t e d   by  a  s e c o n d a r y  

a i r   a d j u s t m e n t   s l i d e   57,  w h i c h   may  be  c o n s t r u c t e d   o f  

r e l a t i v e l y   s p r i n g y   s h e e t   m e t a l .   A i r   a d j u s t m e n t   s l i d e  

57  p i v o t s   as  is  i n d i c a t e d   by  a r r o w   58  in  FIGURE  1  on  a  

s c r e w   59  or  o t h e r   s i m i l a r   p i v o t   p o i n t   s o ' t h a t  

s e c o n d a r y   a i r   o p e n i n g   56  may  be  v a r i a b l y   o b s t r u c t e d  

d u r i n g   o p e r a t i o n   of  s t o v e   1  to  c o n t r o l   t h e   q u a n t i t y   o f  

s e c o n d a r y   a i r   a d m i t t e d   to  t he   s t o v e .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   means   of  t h e  

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

c o m b u s t i o n   c h a m b e r   67  n e a r   c o m b u s t o r   35  is  i l l u s t r a t e d  

in  FIGURES  5  and  6,  c o m p r i s i n g   a  s e c o n d a r y   a i r   t u b e  

f i r s t   s e c t i o n   60  c o m m u n i c a t i n g   b e t w e e n   s e c o n d a r y   a i r  

o p e n i n g   56  and  t h e   c o m b u s t i o n   c h a m b e r   67  and  s e c o n d a r y  

a i r   t u b e   s e c o n d   s e c t i o n   61  w h i c h ,   as  may  be  s e e n   i n  
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FIGURE  6,  is  a  l a r g e r   t u b e   d i s p o s e d   a b o v e   and  a r o u n d  

t h e   u p p e r   end  of   s e c o n d a r y   a i r   t u b e   f i r s t   s e c t i o n   6 0 .  

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

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

FIGURES  7 - a n d   8,  w h i c h   show  a  d u a l   s e c t i o n   or  s t a c k e d  

c o m b u s t o r   and  d u a l   b y p a s s   s t r u c t u r e .   As  w i l l   be  s e e n  

by  r e f e r e n c e   to  FIGURES  7  and  8,  t h i s   a l t e r n a t i v e  

c o m b u s t o r   and  c o m b u s t o r   b y p a s s   s t r u c t u r e   u t i l i z e s   t w o  

s e p a r a t e   c a t a l y t i c   c o m b u s t o r s   35'  and  3 5 " ,   e a c h   o f  

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

35  i l l u s t r a t e d   in  t h e   o t h e r   f i g u r e s .   C o m b u s t o r s   3 5 "  

and  35'   a r e   c o a x i a l l y   d i s p o s e d   in  t h e   u p p e r   and  l o w e r  

ends   of  s l e e v e   42,   t h e r e b y   d e f i n i n g   a  c o m b u s t o r  

c h a m b e r   64  w i t h i n   s l e e v e   42  and  b e t w e e n   c o m b u s t o r s   3 5 '  

and  3 5 " .   A  f i r s t   or  l o w e r   b y p a s s   s t r u c t u r e   63  f o r m s  

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

l o w e r   c o m b u s t o r   35'   and  t he   c o m b u s t o r   c h a m b e r   6 4  

b e t w e e n   t h e   c o m b u s t o r s   35'   and  3 5 " .   A  s e c o n d   o r  

u p p e r   b y p a s s   s t r u c t u r e   65  c o m m u n i c a t e s   b e t w e e n  

c o m b u s t o r   c h a m b e r   64  and  t h e   a r e a   a b o v e   t h e   u p p e r  
c o m b u s t o r   3 5  " .   T h u s ,   as  i n d i c a t e d   by  t h e   f low  a r r o w s  

69  in  FIGURE  7,  smoke  and  o t h e r   c o m b u s t i o n   p r o d u c t s  

p a s s   t h r o u g h   l o w e r   c o m b u s t o r   35'  i n t o   c o m b u s t o r  

c h a m b e r   64  and  t h e n c e   t h r o u g h   u p p e r   c o m b u s t o r   3 5  " .  

A d d i t i o n a l l y ,   s u c h   smoke  and  c o m b u s t i o n . . p r o d u c t s   c a n  

p a s s   t h r o u g h   l o w e r   b y p a s s   s t r u c t u r e   63  i n t o   c o m b u s t o r  

c h a m b e r   64  and  f r o m   c o m b u s t o r   c h a m b e r   64  t h r o u g h   u p p e r  

b y p a s s   s t r u c t u r e   65  i n t o   t h e   a r e a   a b o v e   t h e   u p p e r  

c o m b u s t o r   3 5 " ,   t h e r e b y   e s t a b l i s h i n g   a  p a s s a g e   f o r  

smoke   to  e s c a p e   f rom  the   f i r e b o x   even   i f   one  or  b o t h  

c o m b u s t o r s   35'   and  3 5 "   a r e   b l o c k e d ,   c l o g g e d ,   o r  

o t h e r w i s e   o b s t r u c t e d .   H o w e v e r ,   t h e   l a b y r i n t h - l i k e  

s t r u c t u r e   of  t he   d u a l   s e c t i o n   c o m b u s t o r   and  d u a l  

b y p a s s   i l l u s t r a t e d   in  FIGURES  7  and  8  i n s u r e s   t h a t ,  

d u r i n g   n o r m a l   c o m b u s t o r   o p e r a t i o n ,   s u b s t a n t i a l l y   a l l  
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smoke  and  o t h e r   c o m b u s t i o n   p r o d u c t s   a r e   l i k e l y   to   p a s s  

t h r o u g h   a t   l e a s t   one  of  t he   c o m b u s t o r s   35'  or  3 5 "   a n d  

a l l   s u c h   smoke  m u s t   p a s s   t h r o u g h   c o m b u s t o r   c h a m b e r   64  

where   h i g h   t e m p e r a t u r e s   a re   r e a c h e d   as  a  r e s u l t   o f  

c a t a l y t i c   c o m b u s t i o n   of  smoke  w i t h i n   and  in  t h e  

v i c i n i t y   of  c o m b u s t o r s   35'   and  3 5 " .   The  d o u b l e  

b y p a s s   s t r u c t u r e   of  FIGURES  7  and  8  t h u s   e s t a b l i s h e s  

c o m b u s t o r   c h a m b e r   64  as  a  s m a l l   " f u r n a c e "   or  c h a m b e r  

in  w h i c h   o x y g e n   may  be  more   e v e n l y   d i s t r i b u t e d   w i t h  

t he   p r o d u c t s   of  c o m b u s t i o n   in  o r d e r   to  b u r n   m o r e  

e f f e c t i v e l y   a n d  c o m p l e t e l y   in   s e c o n d   c o m b u s t o r   3 5 "   t o  

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

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

of  t h e   s t o v e   in  c o n t e m p l a t i o n   of  t he   p o s s i b i l i t y   t h a t  

one  or  b o t h   of   c o m b u s t o r s   35'   and  3 5 "   may  b e c o m e  

c l o g g e d ,   b l o c k e d   or  o t h e r w i s e   o b s t r u c t e d .  

As  w i l l   be  r e a d i l y   a p p r e c i a t e d   by  one  s k i l l e d  

in  t h e   a r t ,   t h e   m u l t i p l e - c o m b u s t o r   and  c o m b u s t o r  

b y p a s s   s t r u c t u r e   i l l u s t r a t e d   in   FIGURES  7  and  8  may  b e  

c o n s t r u c t e d   w i t h   any  number   of   c o m b u s t o r s   d e s i r e d   s o  

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

b e t w e e n   t h e   r e g i o n s   j u s t   a b o v e   and  b e l o w   each  s u c h  

c o m b u s t o r   is   p r o v i d e d .   I t   w i l l   be  s i m i l a r l y  

a p p r e c i a t e d   by  t h o s e   s k i l l e d   in  t h e   a r t   t h a t  t h e  

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

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

v a r i e t y   of  s t o v e   c o n f i g u r a t i o n s   in  a d d i t i o n   to  t h e  

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

O p e r a t i o n   of  t h e   s t o v e   of  t he   p r e s e n t  

i n v e n t i o n   is  as  f o l l o w s :   A  c o n v e n t i o n a l   f i r e   is  b u i l t  

in  t he   f i r e b o x   10  u t i l i z i n g   k i n d l i n g   and  l o g s   or  o t h e r  

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

u s e d   on  the   c o m b u s t o r   35.  A c c e s s   to  f i r e b o x   10  i s  

a v a i l a b l e   by  o p e n i n g   l o a d i n g   d o o r   16.  S p i l l a g e   o f  

smoke  i n t o   the   room  w h e r e   s t o v e   1  is  i n s t a l l e d   w h e n  
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l o a d i n g   d o o r   16  has   b e e n   o p e n e d   d u r i n g   o p e r a t i o n   o f  

s t o v e   1  fo r   t h e   p u r p o s e   of  a d d i n g   f u e l   or  o t h e r w i s e   i s  

m i n i m i z e d   b e c a u s e   smoke  r e l i e f   d o o r   36  f a l l s   open   w h e n  

l o a d i n g   d o o r   16  is   o p e n ,   as  is  d e s c r i b e d   a b o v e ,  

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

f l u e   or  c h i m n e y   t h r o u g h   c o m b u s t o r   s h e l f   9  v i a   s m o k e  

r e l i e f   o p e n i n g   30.  Such   s p i l l a g e   w o u l d   t y p i c a l l y  

o c c u r   when  l o a d i n g   d o o r   16  is  open  a b s e n t   p r o v i s i o n  

f o r   smoke  r e l i e f   s u c h   as  r e l i e f   o p e n i n g   30  b e c a u s e   t h e  

c o m b u s t o r   35  and  b y p a s s   44  p r o v i d e   a  r e l a t i v e l y  

c o n s t r i c t e d   smoke  p a s s a g e   w h i c h   w i l l   no t   a c c o m m o d a t e  

a l l   smoke  p r e s e n t   in  c o m b u s t i o n   c h a m b e r   67  w h e n  

l o a d i n g   d o o r   16  is  o p e n .   S u b s t a n t i a l l y   a l l   smoke  a n d  

c o m b u s t i o n   p r o d u c t s   t h u s   e x i t   t h e   f i r e b o x   10  d u r i n g  

p e r i o d s   when  l o a d i n g   d o o r   16  is  o p e n   t h r o u g h   s m o k e  

r e l i e f   o p e n i n g   30,   b y p a s s   44,   and  c a t a l y t i c   c o m b u s t o r  

35  d i s p o s e d   in  c o m b u s t o r   o p e n i n g   31.   L o c a t i o n   o f  

smoke  r e l i e f   o p e n i n g   30  n e a r   l o a d i n g   d o o r   16  i s  

a d v a n t a g e o u s   in   t h a t   smoke  in  t he   v i c i n i t y   of  l o a d i n g  

door   16  is  e a s i l y   d i v e r t e d   t h r o u g h   r e l i e f   o p e n i n g   30 

when  l o a d i n g   d o o r   16  is  o p e n e d .  

D u r i n g   n o r m a l   o p e r a t i o n   of  t h e   s t o v e   1  w i t h  

l o a d i n g   d o o r   16  c l o s e d ,   p r i m a r y   a i r   is  s u p p l i e d   t o  

s u p p o r t   c o m b u s t i o n   of  f u e l   in  c o m b u s t i o n   c h a m b e r   6 7  

t h r o u g h   p r i m a r y   a i r   o p e n i n g s   22  in  l o a d i n g   d o o r   1 6 .  

D u r i n g   such   o p e r a t i o n ,   most   smoke  and  o t h e r   p r o d u c t s  

of   c o m b u s t i o n   p a s s   t h r o u g h   c a t a l y t i c   c o m b u s t o r   3 5 ,  

wh ich   c o m p r i s e s   a  h o n e y c o m b - l i k e   c e r a m i c   s u b s t r a t e  

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

one  or  more  p r e c i o u s   m e t a l s   or  o x i d e s   of  such   m e t a l s  

have   b e e n   d e p o s i t e d .   C a t a l y t i c   a c t i o n   on  t he   g a s e o u s  

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

c o m b u s t o r   35  r e d u c e s   t he   t e m p e r a t u r e   a t   w h i c h   s u c h  

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

r e s u l t i n g   in  o x i d a t i o n   of  s u c h   c o m b u s t i o n   p r o d u c t s  
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w i t h i n   and  d i r e c t l y   a b o v e   c a t a l y t i c   c o m b u s t o r   3 5 .  

S i g h t   g l a s s   52  in  p l a t f o r m   50  of   t u r r e t   46  is  p r o v i d e d  

to  p e r m i t   v i s u a l   i n s p e c t i o n   of   c a t a l y t i c   c o m b u s t o r   35  

to  o b s e r v e   t h e   red   g low  w i t h i n   c o m b u s t o r   35  d u r i n g  

c e r t a i n   p h a s e s   of  s t o v e   o p e r a t i o n   when  t e m p e r a t u r e s  

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

to  p e r m i t   v i s u a l   c o n f i r m a t i o n   t h a t   t he   c o m b u s t o r   35  i s  

n o t   b l o c k e d   or  c l o g g e d .   L o c a t i o n   of  s i g h t   g l a s s   5 2  

w i t h i n   t u r r e t   46  a b o v e   the   l e v e l   of  s t o v e   t o p   2  a n d  

t h e r e f o r e   o u t   of  t he   ma in   f l ow  of  c o m b u s t i o n   p r o d u c t s  

f rom  t h e , a r e a   of  c o m b u s t o r   35  a r o u n d   h e a t   e x c h a n g e  

c h a m b e r   b a f f l e   62  and  up  t h e   f l u e   t h r o u g h   f l u e   o p e n i n g  

33  r e s u l t s   in   m i n i m a l   d e p o s i t i o n   of  s o o t   or  o t h e r  

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

52.  B e c a u s e   s i g h t   g l a s s   52  i s   l o c a t e d   d i r e c t l y   a b o v e  

and  r e l a t i v e l y   c l o s e   to  c o m b u s t o r   35,   any  such   s o o t  

w h i c h   may  be  d e p o s i t e d   on  s i g h t   g l a s s   52  d u r i n g  

o p e r a t i o n   of  s t o v e   1  is  t y p i c a l l y   b u r n e d   o f f   d u r i n g  

p h a s e s   of  o p e r a t i o n   of  t h e   s t o v e   1  when  h i g h   t e m p e r a -  

t u r e s   a re   r e a c h e d   w i t h i n   and  in  t h e   v i c i n i t y   o f  

c o m b u s t o r   3 5 .  

In  t he   e v e n t   t h a t   c o m b u s t o r   35  is  p a r t i a l l y  

or  c o m p l e t e l y   b l o c k e d   or  o t h e r w i s e   o b s t r u c t e d   o r  

c l o g g e d ,   b y p a s s   s t r u c t u r e   44  i n s u r e s   s a f e   o p e r a t i o n   o f  

s t o v e   1  by  p r o v i d i n g   a  p a s s a g e   f o r   c o m b u s t i o n   p r o d u c t s  

a r o u n d   c o m b u s t o r   35.  B y p a s s   44  is  l o c a t e d   w i t h  

o p e n i n g s   d i r e c t l y   a d j a c e n t   to  t h e   t op   and  b o t t o m   o f  

c o m b u s t o r   35  so  t h a t   c o m b u s t i o n   p r o d u c t s   i n d i c a t e d   b y  

f low  a r r o w s   70  in  FIGURES  3  and  4  which   p a s s   t h r o u g h  

b y p a s s   44  d u r i n g   n o r m a l   o p e r a t i o n   of  s t o v e   1  w i t h   a  

p r o p e r l y   f u n c t i o n i n g   c o m b u s t o r   35  w i l l   e x i t   b y p a s s   44 

n e a r   t h e   a r e a   where   g a s e s   p a s s i n g   t h r o u g h   c o m b u s t o r   35 

e x i t   the   c o m b u s t o r .   The  t e m p e r a t u r e s   p r o d u c e d   in  t h e  

a r e a   j u s t   above   c o m b u s t o r   35  a re   n o r m a l l y   r e l a t i v e l y  

h i g h ;   t h u s ,   c o m b u s t i o n   p r o d u c t s   which   p a s s   t h r o u g h  
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b y p a s s   44 ,   a l t h o u g h   no t   e x p o s e d   to  t he   c a t a l y s t  

d e p o s i t e d   on  c o m b u s t o r   35,  a r e   n e v e r t h e l e s s   s u b s t a n -  

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

t h e   b y p a s s   44.   O p t i o n a l   b y p a s s   hood  45  shown  i n  

FIGURES  1,  2  and  3  i s   p r o v i d e d   to  f u r t h e r   d i r e c t  

c o m b u s t i o n   p r o d u c t s   p a s s i n g   t h r o u g h   b y p a s s   44  to  f l o w  

o v e r   t h e   t o p   of   c o m b u s t o r   35  and  to   f a c i l i t a t e  

c o m m u n i c a t i o n   of  t h e   r e l a t i v e l y   h i g h   or  " p o s i t i v e "  

g a s e o u s   p r e s s u r e   p r e s e n t   j u s t   a b o v e   t he   c o m b u s t o r   35 

to  t h e   b y p a s s   44  as  is  d e s c r i b e d   a b o v e ,   t h e r e b y  

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

c o m b u s t i o n   c h a m b e r   67  t h r o u g h   b y p a s s   44.  S u c h  

" p o s i t i v e "   p r e s s u r e   is   p r o d u c e d   as  t he   g a s e s   p a s s i n g  

t h r o u g h   c o m b u s t o r   35  h e a t   up  and  e x p a n d .   H o w e v e r ,   t h e  

p r e s e n t   i n v e n t i o n   may  a l s o   be  a c h i e v e d ,   as  shown  i n  

FIGURE  4,  w i t h o u t   u t i l i z a t i o n   of   a  b y p a s s   hood  by  a n y  
s u i t a b l e   s t r u c t u r e   p r o v i d i n g   a  p a s s a g e   f o r   c o m b u s t i o n  

p r o d u c t s   h a v i n g   one  o p e n i n g   in   c o m b u s t i o n   c h a m b e r   6 7 ,  

t y p i c a l l y   ( b u t   no t   n e c e s s a r i l y )   n e a r   t he   b o t t o m   o r  

e n t r a n c e   to  c a t a l y t i c   c o m b u s t o r   35,  and  a  s e c o n d  

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

3 5 .  

The  a l t e r n a t i v e   m u l t i p l e - c o m b u s t o r   and  b y p a s s  

s t r u c t u r e   i l l u s t r a t e d   in  FIGURES  7  and  8  f u n c t i o n s   a s  

d e s c r i b e d   a b o v e   to  a c h i e v e   t h e   same  o b j e c t s   as  t h e  

c o m b u s t o r   and  b y p a s s   s t r u c t u r e s   i l l u s t r a t e d   in  FIGURES 

1 - 5 .  

O p e r a t i o n   of  a  c a t a l y t i c   c o m b u s t o r   in  a  wood  

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

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

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

c o m b u s t i o n   w i t h i n   and  in  t h e   v i c i n i t y   of  t he   c a t a l y t i c  

c o m b u s t o r .   Thus   a  means   f o r   s u p p l y i n g   s e c o n d a r y   a i r  

is  p r o v i d e d   in  s t o v e   1  by  p r o v i s i o n   of  s e c o n d a r y   a i r  

t u b e   15  and  s e c o n d a r y   a i r   o p e n i n g   56  w h i c h   s u p p l y   a i r  
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to  the   c o m b u s t i o n   c h a m b e r   67  n e a r   the   u n d e r s i d e   o f  

c o m b u s t o r   35 ,   as  may  be  a p p r e c i a t e d   by  r e f e r e n c e   t o  

FIGURES  1,  2  and  3.  C o n t r o l   of  s e c o n d a r y   a i r   i s  

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

o p e n i n g   56  by  s e c o n d a r y   a i r   a d j u s t m e n t   s l i d e   5 7 .  

An  a l t e r n a t i v e   s e c o n d a r y   a i r   s u p p l y   s t r u c t u r e  

is  shown  in   FIGURES  5  and  6.  In  t h e   a l t e r n a t i v e  

e m b o d i m e n t ,   s e c o n d a r y   a i r   t u b e   60  r e g i s t e r s   w i t h  

s e c o n d a r y   a i r   o p e n i n g   56  and  is  d i s p o s e d   a t   i t s   u p p e r  

end  p a r t i a l l y   w i t h i n   a  l a r g e r   t u b e   61  open  o n  b o t h  

ends   to  t he   f i r e b o x   10.  D u r i n g   s t o v e   o p e r a t i o n ,  

s e c o n d a r y   a i r   f l o w s   f rom  t he   e x t e r i o r   of  t he   f i r e b o x  

10  t h r o u g h   s e c o n d a r y   a i r   o p e n i n g   56,   t h r o u g h   t u b e s   6 0  

and  61  and  i n t o   t h e   c o m b u s t i o n   c h a m b e r   67  n e a r   t h e  

l o w e r   s i d e   o f   c o m b u s t o r   35  as  d e s c r i b e d   a b o v e .  

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

c o m b u s t i o n   c h a m b e r   67  a r e   d r a w n   i n t o   the   l o w e r   end  o f  

s e c o n d a r y   a i r   t u b e   s e c o n d   s e c t i o n   61  as  i n d i c a t e d   b y  

a r r o w   68  in   FIGURE  5.  Such  h o t   a i r   and  g a s e o u s  

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

w i t h i n   a i r   t u b e   s e c o n d   s e c t i o n   61,  t h e r e b y   p r e h e a t i n g  

t h e   s e c o n d a r y   a i r   b e f o r e   i t   e x i t s   n e a r   t he   u n d e r s i d e  

of   c o m b u s t o r   35.  Such  p r e h e a t i n g   c o n t r i b u t e s   t o  

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

A l t h o u g h   t he   p r e s e n t   i n v e n t i o n   is  d e s c r i b e d  

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

p r e f e r r e d   e m b o d i m e n t s ,   t h e   i n v e n t i o n   is  no t   i n t e n d e d  

to  be  l i m i t e d   to  t h e   d e t a i l s   of  such  e m b o d i m e n t s   b u t  

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

w h i l e   s t i l l   f a l l i n g   w i t h i n   t h e   i n t e n t   and  s p i r i t  

t h e r e o f .   - WAGS



1.  A  s t o v e   c o m p r i s i n g :  

(a)  a  f i r e b o x   f o r m i n g   a  c o m b u s t i o n   c h a m b e r ;  

'(b)  a  c a t a l y t i c   c o m b u s t o r ;   a n d  

(c)  a  s e c o n d   c h a m b e r   h a v i n g   an  o p e n i n g   f o r  

c o n n e c t i o n   to  a  f l u e   and  c o m m u n i c a t i n g   w i t h   t h e  

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

a  b y p a s s .  

2 .   A  s t o v e   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

s a i d   f i r e b o x   h a s :  

(a)  a  f i r s t   o p e n i n g   for   i n s e r t i o n   of  f u e l  

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

p o s i t i o n s   r e l a t i v e   to  t h e   f i r s t   o p e n i n g ;   a n d  

(b)  a  s e c o n d   o p e n i n g   c o m m u n i c a t i n g . w i t h   t h e  

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

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

is   c l o s e d .  

3.  A  s t o v e   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

s a i d   c a t a l y t i c   c o m b u s t o r   is  m o u n t e d   in  a  s l e e v e  

c o m m u n i c a t i n g   b e t w e e n   t h e   c o m b u s t i o n   c h a m b e r   and  t h e  

s e c o n d   c h a m b e r   and  w h e r e i n   s a i d   b y p a s s  c o m p r i s e s   a  

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

e d g e s   of  two  p a r a l l e l   s i d e s   of  t he   box  a d j a c e n t   t h e  

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

s l e e v e   s u c h   t h a t   a  p a s s a g e   is   f o r m e d   t h r o u g h   t h e   b o x  

c o m m u n i c a t i n g   b e t w e e n   t h e   c o m b u s t i o n   c h a m b e r   and  t h e  

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

t h e   box  n o t   c l o s e d   by  t h e   s l e e v e .  

4.  A  s t o v e   a c c o r d i n g   to  c l a i m   3,  w h e r e i n  

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

t h e   s l e e v e .  
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5.  A  s t o v e   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  

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

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

p a s s a g e   is  open   to  t h e   s e c o n d   c h a m b e r   p r o x i m a t e   t h e  

c a t a l y t i c ' c o m b u s t o r .  

6.  A  s t o v e   a c c o r d i n g   to  c l a i m   1,  f u r t h e r  

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

c o m b u s t i o n   c h a m b e r   and  a  means   f o r   s u p p l y i n g   s e c o n d a r y  
a i r   to  the   c o m b u s t i o n   c h a m b e r   n e a r   t he   c a t a l y t i c  

c o m b u s t o r .  

7.  A  s t o v e   a c c o r d i n g   to  c l a i m   6,  w h e r e i n  

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

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

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

8.  A  s t o v e   a c c o r d i n g   to  c l a i m   6,  w h e r e i n  

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

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

b e t w e e n   t he   e x t e r i o r   of  t he   f i r e b o x   and  the   c o m b u s t i o n  

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

s u b s t a n t i a l l y   v e r t i c a l   and  o p e n   to  t he   c o m b u s t i o n  

c h a m b e r   at   t h e   t op   and  b o t t o m   e n d s   t h e r e o f ,   t h e   t o p  
end  b e i n g   n e a r   t he   c a t a l y t i c   c o m b u s t o r . ,  

9.  A  s t o v e   a c c o r d i n g   to  c l a i m   1,  f u r t h e r  

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

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

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

a p a r t   f rom  t he   s e c o n d   c h a m b e r .  

10.  A  s t o v e   c o m p r i s i n g   a  f i r e b o x   f o r m i n g   a  

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

fo r   c o n n e c t i o n   to  a  f l u e ,   and  a  c a t a l y t i c   c o m b u s t o r  
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and  b y p a s s   s t r u c t u r e   c o m m u n i c a t i n g   b e t w e e n   t h e  

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

s t r u c t u r e   f u r t h e r   c o m p r i s i n g :  

(a)  a  p l u r a l i t y   of  s p a c e d - a p a r t   c e r a m i c  

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

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

c o m b u s t i o n   c h a m b e r   and  t h e   s e c o n d   c h a m b e r ;   a n d  

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

1 1 .   A  wood  b u r n i n g   s t o v e   c o m p r i s i n g :  

(a)  A  f i r e b o x   f o r m i n g   a  c o m b u s t i o n   c h a m b e r  

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

of  t h e   f i r e b o x ;  

(b)  a  s e c o n d   c h a m b e r   h a v i n g   an  o p e n i n g   f o r  

c o n n e c t i o n   to  a  f l u e   and  c o m m u n i c a t i n g   w i t h   t h e  

c o m b u s t i o n   c h a m b e r   t h r o u g h :  

( i)   a  smoke  r e l i e f   o p e n i n g   n e a r   t h e  

f i r s t   o p e n i n g ;  

( i i )   a  s l e e v e ;   a n d  

( i i i )   a  b y p a s s   h a v i n g   an  o p e n i n g  

p r o x i m a t e   e a c h   end  of   t h e   s l e e v e ;  

(c)  a  m o n o l i t h i c   c e r a m i c   s u b s t r a t e   c a t a l y t i c  

c o m b u s t o r   m o u n t e d   in  t h e   s l e e v e ;  

(d)  a  l o a d i n g   d o o r   on  t h e   f i r e b o x   m o v a b l e  

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

f i r s t   o p e n i n g   in  t h e   f i r e b o x   and  h a v i n g   o p e n i n g s   t o  

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

c h a m b e r ;  

(e)  a  smoke  r e l i e f   d o o r   c o u p l e d   to  t h e  

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

t h e   l o a d i n g   door   is  c l o s e d ;   . 

(f)   a  s e c o n d a r y   a i r   t u b e   c o m m u n i c a t i n g  

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

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

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

s p a c e d   a p a r t   f rom  t h e   s e c o n d   c h a m b e r .  

1 2 .  A   c a t a l y t i c   c o m b u s t o r   and  b y p a s s  

s t r u c t u r e   fo r   use   in  a  wood  b u r n i n g   s t o v e ,   c o m p r i s i n g  

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

each   end  of  t h e   s l e e v e   and  a  c a t a l y t i c   c o m b u s t o r  

s e c u r e d   in  t he   s l e e v e   c o a x i a l l y   t h e r e o f .  

.13.  A  c a t a l y t i c   c o m b u s t o r   and  b y p a s s  

s t r u c t u r e   for   use  in  a  wood  b u r n i n g   s t o v e   h a v i n g   a  

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

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

(a)  two  s p a c e d - a p a r t   c a t a l y t i c   c o m b u s t o r s  

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

p r o d u c t s   b e t w e e n   t h e   c o m b u s t i o n   c h a m b e r   and  t he   s e c o n d  

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

p a s s a g e   and  b e t w e e n   t h e   c o m b u s t o r s ;  

(b)  a  f i r s t   b y p a s s   f o r m i n g   a  p a s s a g e   f o r  

g a s e s   b e t w e e n   t h e   c o m b u s t i o n   c h a m b e r   and  t h e   c o m b u s t o r  

c h a m b e r ;   a n d  

(c)  a  s e c o n d   b y p a s s   f o r m i n g   a  p a s s a g e   f o r  

g a s e s   b e t w e e n   t he   c o m b u s t o r   c h a m b e r   and  t h e   s e c o n d  

c h a m b e r .  

14.  A  c a t a l y t i c   c o m b u s t o r   and  b y p a s s  

s t r u c t u r e   fo r   use   in  a  s t o v e   c o m p r i s i n g :  

(a)  a  p l u r a l i t y   of  s p a c e d - a p a r t   c e r a m i c  

s u b s t r a t e   c a t a l y t i c   c o m b u s t o r s   c o a x i a l l y   d i s p o s e d   in  a  

s l e e v e ;   a n d  

(b)  at   l e a s t   one  b y p a s s   f o r m i n g   a  p a s s a g e  

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