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©)  Solid  fuel  burning  stove  and  catalytic  converter. 
A  stove  for  use  in  burning  solid fuel  such  as  coal  or  wood 

has  a  catalytic  converter  (24)  which  comprises  a  plurality  of 
catalytic  cells  which  may  be  located  in  the  flue  (20)  of  the 
stove.  Each  cell  has  a  length  oriented  in  the  direction  of  the 
flow  of the  exhaust  and  a  volume  in  cubic  inches  expressed  as 
functions  of  the  density  (N)  of  the  cells  in  a  direction  perpen- 
diculartothe  exhaustflow.  This  function  is  at  least: 



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

such   as  e s p e c i a l l y   c o a l   and  wood  s t o v e s   h a v i n g   i m p r o v e d  

e f f i c i e n c y   and  s a f e t y ,   and  f u r t h e r   r e l a t e s   to  c a t a l y t i c  

c o n v e r t e r s   or  c o m b u s t o r s   f o r   use   in  such   s t o v e s .  

Due  to  t he   r e l a t i v e   s c a r c i t y   and  h i g h   c o s t   o f  

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

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

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

more  e f f i c i e n t   t h a n   a  home  f i r e p l a c e ,   w h i c h   may  r e s u l t ,  

in  f a c t ,   in  a  n e t   e n e r g y   l o s s .   E s p e c i a l l y   t h e   s t o v e s  

b u r n i n g   wood  p r e s e n t l y   b e i n g   u t i l i z e d   s u f f e r   f rom  t h r e e  

s i g n i f i c a n t   d r a w b a c k s .   F i r s t ,   wood  b u r n i n g   s t o v e s  

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

c o n t a i n s   v o l a t i b l e   s u b s t a n c e s   wh ich   a r e   n o r m a l l y   n o t  

o x i d i z e d   d u r i n g   c o m b u s t i o n .   These   v o l a t i l e s   w i l l   b u r n  

i f   m i x e d   w i t h   a i r   a t   t e m p e r a t u r e s   in  e x c e s s   of  5 9 0 ° C .  

H o w e v e r ,   t he   t y p i c a l   wood  b u r n i n g   s t o v e   o p e r a t e s   w i t h i n   a  

t e m p e r a t u r e   r a n g e   of  b e t w e e n   230°  and  370°  C.  At  t h e s e  

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

as  c r e o s o t e ,   r e m a i n   u n o x i d i z e d   and  t e n d   to  a d h e r e   to  t h e  

f l u e   p i p e s   and  a r e   a  c a u s e   of  no t   i n f r e q u e n t   c h i m n e y   f i r e s .  

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

f u e l   in  wood  b u r n i n g   s t o v e s   l e a v e s   t he   u n o x i d i z e d   r e s i d u e  

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

d i s c h a r g e d   to  t he   a t m o s p h e r e .   T h i r d ,   t h e   u n o x i d i z e d  

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

W h i l e   c l a i m s   have   b e e n   made  to  e f f i c i e n c i e s   g r e a t e r   t h a n  

65%  in  some  wood  b u r n i n g   s t o v e s ,   i n d e p e n d e n t   t e s t i n g  

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

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

b e t w e e n   50  and  65%.  One  p o s s i b l e   s o l u t i o n   to  t h e   a f o r e -  

m e n t i o n e d   p r o b l e m s   is   to   i n c r e a s e   the   c o m b u s t i o n   t e m p e r a t u r e  



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

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

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

V a r i a t i o n s   on  t h i s   t e c h n i q u e   d a t e   b a c k   to   t h e   1 8 t h   c e n t u r y  

w i t h   t h e   F r a n k l i n   s t o v e ,   w h e r e i n   t h e   v o l a t i l e s   a r e   m i x e d  

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

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

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

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

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

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

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

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

T h e s e   and  o t h e r   o b j e c t s   of  t h e   p r e s e n t   i n v e n t i o n   a r e  

a c h i e v e d   by  t h e   m o d i f i c a t i o n   of   a  s t o v e   to   i n c l u d e   a  

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

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

o p e r a t i n g   t e m p e r a t u r e s   of  t h e   s t o v e .   In  a c c o r d a n c e   w i t h  

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

e i t h e r   in   t h e   c o m b u s t i o n   c h a m b e r   of  t h e  s t o v e   or  in   t h e  

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

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

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

wood  f u e l s .  

In  t h e   p r e f e r r e d   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 ,  

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

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

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

of  t h e   s t o v e .  

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

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

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

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



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

the  c a t a l y t i c   c o n v e r t e r   means   i s   i n t e g r a l   w i t h   or   a p p l i e d  

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

wood  b u r n i n g   s t o v e .  

M o r e o v e r ,   w h i l e   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   m e a n s  

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

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

gas  of  a  wood  b u r n i n g   s t o v e ,   i t   has   b e e n   f o u n d   t h a t   t h e  

n a t u r e   and  s t r u c t u r e   of  t h e   c a t a l y t i c   m o n o l i t h ,   t h a t   i s  

the   c e l l   d e n s i t y ,   l e n g t h ,   i n s i d e   c e l l   d i m e n s i o n   and  v o l u m e ,  

t h e r e o f ,   a r e   c r i t i c a l .   For   e x a m p l e ,   in  t y p i c a l   a u t o m o t i v e  

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

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

a x i a l   d i r e c t i o n   of   c e l l s )   of  200  c e l l s   p e r   s q u a r e   i n c h  

as  d e s i r a b l e .   H o w e v e r ,   in  wood  b u r n i n g   s t o v e s ,   i t   h a s  

been   f o u n d   t h a t   c a t a l y t i c   c e l l   d e n s i t i e s   of  t h i s   m a g n i t u d e  

may  c a u s e   s e v e r e   p l u g g i n g   and  e x c e s s i v e   back   p r e s s u r e ,  

r e s u l t i n g   in  i n s u f f i c i e n t   d r a f t   to  o p e r a t e   t he   s t o v e .  

In  wood  or  c o a l   b u r n i n g   s t o v e s ,   i t   has   been   f o u n d  

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

has   a  m a r k e d   e f f e c t   on  c a t a l y t i c   p e r f o r m a n c e .   S p e c i f i c a l l y ,  

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

t h e   v o l u m e ,   V  ( in   c u b i c   i n c h e s ) ,   of  t h e   c a t a l y t i c   c o n v e r t e r  

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

N  ( in  c e l l s   p e r   s q u a r e   i n c h )   t h e r e o f ,   s h o u l d   be  a t   l e a s t :  

2 5 5 4 . 8 5 / N  -   6 7 2 0 . 2 3 / N 2   +  1 4 . 8 4 .  

A d d i t i o n a l l y ,   i t   has   b e e n   f o u n d   t h a t   f o r   o p t i m u m  

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

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

of  i t s   l e n g t h ,   L  ( in   i n c h e s )   to  i t s   d e n s i t y ,   N  ( in   c e l l s  

p e r   s q u a r e   i n c h ) ,   v o l u m e   V  ( in   c u b i c   i n c h e s ) ,   and  i n s i d e  

c e l l   d i m e n s i o n ,   X  ( e x p r e s s e d   in  i n c h e s ) .   S p e c i f i c a l l y ,  

i t   has   been   f o u n d   t h a t :  



S t i l l   more   s p e c i f i c a l l y ,   i t   has   b e e n  f o u n d  t h a t   a  

c a t a l y t i c   c o n v e r t e r   means   w i t h   a  v o l u m e   o f  1 5 0   i n . 3 ,   a  

c e l l   d e n s i t y   o f   16  c e l l s / i n 2 ,   a  l e n g t h   of   6  i n .   and  a n  

i n s i d e   c e l l   d i m e n s i o n   of  0 . 2 1   i n .   i s   p a r t i c u l a r l y  

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

p r e s s u r e   d r o p   t h e r e a c r o s s .  

A  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   a d v a n t a g e o u s l y   i n c l u d e s  

an  e x h a u s t   b y p a s s   f o r   a l l o w i n g   a t   l e a s t   a  p o r t i o n   of   t h e  

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

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

c a u s e s   e x c e s s i v e   b a c k   p r e s s u r e ,   e . g .   u p o n  p l u g g i n g   of   t h e  

s t r u c t u r e   by  c r e o s o t e  o r   u p o n  o p e n i n g  t h e   s t o v e   d o o r .  

In  such   c a s e s ,   t h e   c o n v e r t e r   m e a n s   i s  s i t u a t e d   f o r   t h e  

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

p o r o u s   c a t a l y t i c   s t r u c t u r e   to   t h e   f l u e .  

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

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

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

of  t h e   c o n v e r t e r .   In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e  

c o n v e r t e r   means   i s   m o v e a b l e   to   p e r m i t   a t   l e a s t   s o m e  

e x h a u s t   to  b y p a s s   t h e   c o n v e r t e r .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

to  t he   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 u r e   1  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  wood  b u r n i n g  

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

w i t h   one  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 ;  

F i g u r e   2  i s   a  d e t a i l e d   v i e w   of   t h e   m o u n t i n g  

a r r a n g e m e n t   of  t h e  c a t a l y t i c   c o n v e r t e r   means   shown  i n  

F i g u r e   1  i n   a  f i r s t   p o s i t i o n ;  

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

means   shown  in  F i g u r e   2,  b u t   r o t a t e d   9 0 ° ;  

F i g u r e   4A  is   an  e l e v a t i o n a l   v i e w   of  a  f l u e   f o r   a  w o o d  

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

a  c a t a l y t i c   c o n v e r t e r   m e a n s ,   t h a n   t h a t   shown  in   F i g u r e s  
1  -   3 ;  



F i g u r e   4B  is   an  e l e v a t i o n a l   v i ew   of  a  c a t a l y t i c  

c o n v e r t e r   means   and  m o u n t i n g   b r a c k e t   t h e r e f o r   f o r   use   w i t h  

t h e   f l u e   of  F i g u r e   4A; 

F i g u r e   4C  is  a  top   v i ew   of  t h e   c o n v e r t e r   means   a n d  

m o u n t i n g   b r a c k e t   shown  in  F i g u r e   4B;  

F i g u r e   5  i s   a  d e t a i l e d   v i e w   of  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   m o u n t i n g   a r r a n g e m e n t   shown  in  F i g u r e s  

2  -   3 ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   of  a  wood  b u r n i n g   s t o v e  

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

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

i n v e n t i o n ;  

F i g u r e   7  i s   a  c r o s s - s e c t i o n a l   v i ew   of  a  wood  b u r n i n g  

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

a c c o r d a n c e   w i t h   a  t h i r d   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 ,  

F i g u r e   8  i s   a  p l a n   v i e w   of  a  s t o v e   made  a c c o r d i n g   t o  

one  e m b o d i m e n t   of  t h i s   i n v e n t i o n ,   p o r t i o n s   of  t h e   s t o v e  

b e i n g   c u t   away  and  shown  in  s e c t i o n   f o r   p u r p o s e s   o f  

i l l u s t r a t i o n ;  

F i g u r e   9  i s   a  f r o n t   e l e v a t i o n a l   v i ew  of  t h i s   s t o v e  

a l s o   w i t h   p o r t i o n s   t h e r e o f   c u t   away  and  shown  in  s e c t i o n  

f o r   p u r p o s e s   of  i l l u s t r a t i o n ;  

F i g u r e   10  i s   a  s i d e   e l e v a t i o n a l   v iew  of  t h i s   s t o v e  

w i t h   p o r t i o n s   a g a i n   b e i n g   c u t   away  and  shown  in  s e c t i o n ;  

F i g u r e   11  is  a  s l i g h t l y   e n l a r g e d ,   f r a g m e n t a r y   s e c t i o n a l  

v i e w   t a k e n   g e n e r a l l y   a l o n g  t h e   l i n e   4-4  F i g u r e   2  l o o k i n g  

in  t h e   d i r e c t i o n   of  t h e   a r r o w s ,   and  i l l u s t r a t i n g   o n e  

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

f r o n t   d o o r s   of  t he   s t o v e ,   a n d  

F i g u r e   12  is   a  v iew  s i m i l a r   to  F i g u r e   11  a n d  

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

can  be  m o u n t e d   in  t he   s t o v e   d o o r s .  

R e f e r r i n g   now  to  F i g u r e   1  a  c r o s s - s e c t i o n a l   v i ew  o f  

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

one  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   w i l l   be  d e s c r i b e d .  

A  wood  b u r n i n g   s t o v e   is   shown  g e n e r a l l y   a t   10.  The  w o o d  

b u r n i n g   s t o v e   10  i n c l u d e s   a  f i r e b o x   or  p r i m a r y   c o m b u s t i o n  



c h a m b e r   12  s i t u a t e d   a b o v e   an  a sh   pan  14  and  s e p a r a t e d  

t h e r e f r o m   by  means   of  a  g r a t e   15.   A c c e s s   to  t h e  p r i m a r y  

c o m b u s t i o n   c h a m b e r   12  i s   by  means   of   an  e n t r a n c e   d o o r   o r  

h a t c h   shown  g e n e r a l l y   a t   16.  S u i t a b l e   i n s u l a t i o n   1 8  m a y  

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

s u r f a c e   of  t h e   h a t c h   o r  d o o r   1 6 ,  a l t h o u g h   s u c h   i n s u l a t i o n  

i s   n o t   a  r e q u i r e m e n t .   A  f l u e   20  c o m m u n i c a t e s   w i t h   t h e  

c o m b u s t i o n   c h a m b e r   12  by  means   of  an  e x i t   p o r t   22.  A 

p r i m a r y   a i r   i n l e t   p o r t   17  p r o v i d e s   a  s o u r c e  o f   o x y g e n  

f o r   c o m b u s t i o n   w i t h i n   t h e   p r i m a r y   c o m b u s t i o n   c h a m b e r   1 2 .  

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

12  and  e x h a u s t   g a s e s   e m a n a t i n g   t h e r e f r o m  p a s s   t h r o u g h  

e x i t   p o r t   2 2  t o   t h e   f l u e   20  and  f rom  t h e r e t o   t h e   o u t s i d e  

e n v i r o n m e n t .   In  a c c o r d a n c e   w i t h   one  a s p e c t   o f  t h e  

p r e s e n t   i n v e n t i o n ,   a  c a t a l y t i c   c o n v e r t e r   means   24  i s  

s i t u a t e d   i n t e r n a l   to   t h e   f l u e   20  i m m e d i a t e l y   a d j a c e n t   t o  

t h e   e x i t   p o r t   22  f rom  t h e   c o m b u s t i o n   c h a m b e r  1 2 .   I n  

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

c a t a l y t i c   c o n v e r t e r   means   24  i s   s i t u a t e d   as  c l o s e   a s  

p o s s i b l e   to  t h e   c o m b u s t i o n   c h a m b e r   12,  e v e n   e x t e n d i n g   i n  

p a r t   i n t o   t h e   c o m b u s t i o n   c h a m b e r   12  i f   t h e   c o n f i g u r a t i o n  

of   t h e   e x i t   p o r t   22  p e r m i t s   s u c h   an  i n s t a l l a t i o n .   I n  

any  e v e n t ,   a t   m o s t ,   t h e   c a t a l y t i c   c o n v e r t e r   m e a n s  2 4   i s  

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

t e m p e r a t u r e   a r e   a b o v e   200°C .   G e n e r a l l y ,  t h i s   p o s i t i o n  

i s   no  g r e a t e r   t h a n  6  i n c h e s   f r o m   t h e   c o m b u s t i o n   c h a m b e r .  

The  a f o r e m e n t i o n e d   i n s u l a t i o n   18  i s   p r o v i d e d   to   e n s u r e  

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

c o m b u s t e d   in   t h e   c o m b u s t i o n   c h a m b e r   12  i s   u t i l i z e d   t o  

h e a t   t h e   e x h a u s t   in  t h e  f l u e   20  s u f f i c i e n t l y   to   c a u s e   l i g h t  

o f f   of   t h e   c o n v e r t e r   24  r a t h e r   t h a n   b e i n g   t r a n s f e r r e d  

t h r o u g h   t h e   w a l l s   of  t h e  w o o d   b u r n i n g   s t o v e   1 0 .  

The  c a t a l y t i c   c o n v e r t e r   m e a n s  2 4   i s   p r e f e r a b l y   a  

c e r a m i c   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   m u t u a l l y  

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



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

c a t a l y t i c   c o n v e r t e r   means   may  be  made  by  a p p l y i n g   a n  

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

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

a p p l y i n g   a  c a t a l y s t   t h e r e t o   as  s e t   f o r t h   in  U . S . A .   P a t e n t  

S p e c i f i c a t i o n   No.  3 , 1 1 2 , 1 8 4   H o l l e n b a c h .   A l t e r n a t i v e l y ,  

t h e   c a t a l y t i c   c o n v e r t e r   means   may  be  f o r m e d   by  e x t r u s i o n  

f rom  a  s u i t a b l e   d i e   means   as  t a u g h t   in  U . S . A .   P a t e n t  

S p e c i f i c a t i o n   No.  3 , 7 9 0 , 6 5 4   B a g e l y .  

S i n c e   t h e   c a t a l y t i c   c o n v e r t e r   means   24  may  o p e r a t e  

at   t e m p e r a t u r e s   of  b e t w e e n   700°   to  900°C.   and  s i n c e   i n t e r n a l  

t e m p e r a t u r e s   of  t he   c o n v e r t e r   means   24  may  a t   t i m e s   r e a c h  

1 1 0 0 ° C . ,   i t   i s   d e s i r a b l e   t h a t   t h e   f l u e   20  have   i n s u l a t i o n  

( n o t   shown)  s u r r o u n d i n g   t he   same  in  t he   v i c i n i t y   of   t h e  

c a t a l y t i c   c o n v e r t e r   means   2 4 .  

A l t e r n a t i v e l y ,   as  shown  in  F i g u r e   5,  i t   i s   d e s i r a b l e  

to  p r o v i d e   a  f l u e   20  w i t h   a  s h i e l d i n g   means   c o m p r i s i n g   a  

f i r s t   g e n e r a l l y   c y l i n d r i c a l l y   s h a p e d   b a f f l e   26  s u r r o u n d i n g  

an  i n t e r n a l   c y l i n d r i c a l   b a f f l e   28.  Cool   a i r   e n t e r s   t h e  

s p a c e   b e t w e e n   the   f i r s t   b a f f l e   26  and  t he   s e c o n d   b a f f l e   28 

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

means   24  and  t h e n   e x i t s   in  t h e   s p a c e   b e t w e e n   t h e   s e c o n d  

b a f f l e   28  and  f l u e   20.  Such  an  i n s t a l l a t i o n   n o t   o n l y  

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

means   24  f rom  p e r s o n s   in  t h e   v i c i n i t y   t h e r e o f ,   b u t   a l s o  

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

s p a c e   b e i n g   h e a t e d   by  t h e   wood  b u r n i n g   s t o v e   10,  t h u s  

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

The  m o u n t i n g   of  t h e   c a t a l y t i c   c o n v e r t e r   24  w i t h i n  

t h e   f l u e   20  may  be  a c c o m p l i s h e d   by  s i t u a t i n g   t h e   c a t a l y t i c  

c o n v e r t e r   means   24  in  a  m e t a l   r i n g   30  w h i c h   p r e f e r a b l y  

i s   f o r m e d   f rom  s t a i n l e s s   s t e e l .   At  t he   t i m e   t h e   s t o v e  

is   l o a d e d   w i t h   new  or  a d d i t i o n a l   f u e l ,   and  t h e   d o o r   16 

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

12  o c c u r s   and  the   p r e s e n c e   of  c a t a l y t i c   c o n v e r t e r   means   24 



may  c a u s e   an  e x c e s s   b a c k   p r e s s u r e   c a u s i n g  s m o k e   t o  

i m p r o p e r l y   e x h a u s t .   In  s u c h   an  i n s t a n c e ,   i t   i s   n e c e s s a r y  

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

m e a n s .  

A c c o r d i n g l y ,   in  t h e   e m b o d i m e n t   shown  in  F i g u r e   1,  i t  

i s   d e s i r a b l e   to   m o u n t   t h e   c a t a l y t i c   c o n v e r t e r   means   2 4  

f o r   r o t a t i o n   as  shown  s p e c i f i c a l l y   in   F i g u r e s   2  and  3 .  

T h e r e   i t   w i l l   be  s e e n   t h a t   a  h a n d l e   32  i s   p r o v i d e d   w h i c h  

p r o j e c t s   f rom  t h e   f l u e   20.  The  h a n d l e   32  i s   c o n n e c t e d  

to  t h e   m o u n t i n g   p l a t e   30  w h i c h   s u p p o r t s   t h e   c a t a l y t i c  

c o n v e r t e r   means   24.  The  m o u n t i n g   p l a t e  3 0   i s   r o t a t a b l y  

m o u n t e d   w i t h i n   t h e   f l u e   by  means   of   b u s h i n g s   34  a n d  3 6 ,  

R o t a t i o n   of   t h e   h a n d l e   32  c a u s e s   r o t a t i o n   of   t h e   m o u n t i n g  

p l a t e   30  and  u l t i m a t e l y   o f  t h e   c a t a l y t i c   c o n v e r t e r   m e a n s  

24  so  as  to   p e r m i t   c o m b u s t i o n   g a s e s   to   p a s s   t h r o u g h   t h e  

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

means   24  d u r i n g   t h o s e   p e r i o d s  w h e n   e x c e s s   b a c k   p r e s s u r e  

may  be  e n c o u n t e r e d   s u c h   as  when  t h e   d o o r   16  i s   o p e n .   A s  

shown  in   F i g u r e s   1  -   3  in   o r d e r   to  a c c o m o d a t e   c o n v e r t e r s  

of  d i f f e r e n t   t h i c k n e s s   or  c e l l   l e n g t h ,   t h e   a r e a   31  in  t h e  

f l u e   20  in   w h i c h   r o t a t i o n   o c c u r s   has   a  l a r g e r   c r o s s -  

s e c t i o n a l   a r e a   t h a n   t h e   r e m a i n d e r   of  t h e   f l u e   20.  W i t h -  

o u t   s u c h   an  a r r a n g e m e n t ,   t h e   c o n v e r t e r   means   24  w o u l d   n o t  

have   s u f f i c i e n t   c l e a r a n c e   f o r   r o t a t i o n   w i t h i n   t h e   f l u e   2 0  

u n l e s s   i t s   c r o s s - s e c t i o n a l   a r e a   w e r e   l e s s   t h a n   t h a t   of   t h e  

f l u e .  

R e f e r r i n g   now  to   F i g u r e s   4A  -   4C,  a n o t h e r   m o u n t i n g  

a r r a n g e m e n t   f r o m   t h a t   shown  in   F i g u r e s   2  and  3  w i l l  b e  

d e s c r i b e d .   S p e c i f i c a l l y ,   w i t h   r e s p e c t   to   F i g u r e   4A,  a  

p o r t i o n   of  a  f l u e   20  i s   shown  h a v i n g   an  o p e n i n g   62  t h e r e i n .  

The  o p e n i n g   62  e x t e n d s   a t   l e a s t   180°   a b o u t   t h e   p e r i p h e r y  

of  t h e   f l u e .   P a r a l l e l   t r a c k s   6 4  o n   t h e   i n t e r n a l   s u r f a c e  

of  t h e   f l u e   20  a r e   p r o v i d e d .  

As  shown  in  F i g u r e   4B,  a  c a t a l y t i c   c o n v e r t e r   m e a n s  

24  i s   p r o v i d e d   h a v i n g   a n n u l a r   m o u n t i n g   b r a c k e t s   66  on  t h e  



top   and  b o t t o m   s u r f a c e s   t h e r e o f ,   t h e   b r a c k e t s   66  p r e f e r a b l y  

b e i n g   f o r m e d   f rom  s t a i n l e s s   s t e e l .   The  b r a c k e t s   66  a r e  

s p a c e d   so  as  to  ma te   w i t h   t r a c k s   64  s u c h   t h a t   t h e  

c a t a l y t i c   c o n v e r t e r   means   24  may  be  s l i d e a b l y   e n g a g e d  

w i t h i n   t h e   f l u e   20.  The  b r a c k e t s   66  a r e   j o i n e d   to  a  

s h i e l d i n g   means   68  h a v i n g   a  s u i t a b l e   h a n d l e   70,  s u c h   t h a t  

t h e   c a t a l y t i c   c o n v e r t e r   means   24  may  be  s e l e c t i v e l y   p l a c e d  

in  t h e   f l u e   20,  w i t h   t he   s h i e l d   68  p r o v i d i n g   a  c l o s u r e  

to  t h e   o p e n i n g   62.  The  c o n v e r t e r   means   24  may  a l s o   b e  

at   l e a s t   p a r t i a l l y   r e m o v e d   f rom  t h e   f l u e   20  when  new  o r  

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

e l i m i n a t i n g   e x c e s s   back   p r e s s u r e .   An  a d d i t i o n a l   s h i e l d i n g  

means   s i m i l a r   to  t h a t   shown  a t   68  may  a l s o   be  p r o v i d e d  

w h i c h   i s   n o t   a s s o c i a t e d   w i t h   a  c a t a l y t i c   c o n v e r t e r   means   f o r  

c l o s i n g   o p e n i n g   62  when  new  or  a d d i t i o n a l   f u e l   i s   a d d e d  

to  t h e   c o m b u s t i o n   c h a m b e r   so  t h a t   smoke  does   n o t   e x i t   f r o m  

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

R e f e r r i n g   now  to  F i g u r e   6,  s t i l l   a n o t h e r   e m b o d i m e n t  

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

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

shown  in  F i g u r e s   1  -   3.  In  t h e   e m b o d i m e n t   shown  i n  

F i g u r e   6,  a  wood  b u r n i n g   s t o v e   10  i s   shown  h a v i n g   a  p r i m a r y  

c o m b u s t i o n   c h a m b e r   12  w i t h   an  ash  pan  14.  A  g r a t e   15 

p r o v i d e s   a  s u p p o r t   f o r   t he   l o c a t i o n   of  wood  f u e l   to  b e  

c o m b u s t e d   w i t h i n   t h e   p r i m a r y   c o m b u s t i o n   c h a m b e r   12.  Wood 

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

by  means   of  a  d o o r   or   h a t c h   16.  I n s u l a t i o n   18  may  b e  

s i t u a t e d   w i t h i n   t he   i n t e r i o r   of  t h e   c o m b u s t i o n   c h a m b e r   1 2 .  

M o r e o v e r ,   in  a c c o r d a n c e   w i t h   t h e   e m b o d i m e n t   shown  i n  

F i g u r e   6,  a  c a t a l y t i c   c o n v e r t e r   means   24  is   p r o v i d e d   w h i c h  

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

i n s u l a t i o n   18  i s   p r o v i d e d   to  e n s u r e   t h a t   some  of  t h e   h e a t  

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

l i g h t   o f f   of  t h e   c a t a l y t i c   c o n v e r t e r   means   24.  T h e  

c a t a l y t i c   c o n v e r t e r   means  24  is   r e t a i n e d   w i t h i n   a  b r a c k e t   3 8 ,  



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

f rom  t h e   p r i m a r y   c o m b u s t i o n   c h a m b e r   12  e x i t   t h e r e f r o m   b y  

p a s s i n g   t h r o u g h   t h e   c a t a l y t i c   c o n v e r t e r   means   24  a n d  

t h e r e a f t e r   e x i t i n g   by  m e a n s   of   t h e   f l u e   20  to   t h e   e x t e r n a l  

e n v i r o n m e n t .  

In  t h e   e m b o d i m e n t   shown  in   F i g u r e   6,  a  b y p a s s   p a s s a g e -  

way  40  is   p r o v i d e d   w h i c h   c o m m u n i c a t e s  w i t h   t h e   i n t e r i o r   o f  

t h e   c o m b u s t i o n   c h a m b e r   12  of   t h e   wood  b u r n i n g   s t o v e   1 0 .  

A c c e s s   to  t h e   b y p a s s   p a s s a g e w a y   40  i s   c o n t r o l l e d   by  m e a n s  

of  a  b y p a s s   d a m p e r   42  w h i c h   i s   r o t a t a b l e   a b o u t   an  a x i s  

4 4  s o   as  to  a l l o w   c o m b u s t i o n   g a s e s   to   b y p a s s   t h e   c a t a l y t i c  

c o n v e r t e r   means   24  d u r i n g   t h o s e   p e r i o d s  i n   w h i c h   an  e x c e s s  

b a c k   p r e s s u r e   i s   e x p e c t e d   s u c h  a s  w h e n   wood  f u e l   i s   a d d e d  

to  t h e   c o m b u s t i o n   c h a m b e r   1 2 .  

R e f e r r i n g   now  t o   F i g u r e   7,  s t i l l   a n o t h e r   e m b o d i m e n t  

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

n u m e r a l s   r e f e r r i n g   to   i t e m s   common  to  t h o s e   shown  in  t h e  

e m b o d i m e n t s   of  F i g u r e s   1  and   5.  F i g u r e   7  d i s c l o s e s   a  

wood  b u r n i n g   s t o v e   10  h a v i n g  a  p r i m a r y   c o m b u s t i o n   c h a m b e r  

12  w h e r e i n   wood  f u e l   i s   c o m b u s t e d .   Wood  f u e l   i s   p l a c e d  

in   t h e   p r i m a r y   c o m b u s t i o n  c h a m b e r   12  by  means   of  a  d o o r   o r  

h a t c h   ( n o t   s h o w n ) .   C o m m u n i c a t i o n   b e t w e e n   t h e   p r i m a r y  

c o m b u s t i o n   c h a m b e r   12  and  t h e  a s h   pan  14  i s   by  way  of  a  

g r a t e   15  as  shown .   A i r   f o r   c o m b u s t i o n   e n t e r s   t h e   p r i m a r y  

c o m b u s t i o n   c h a m b e r   12  by  m e a n s   of  a  p r i m a r y  a i r   i n l e t   17  

and  by  means   of  g r a t e   15.  The  p r i m a r y   c o m b u s t i o n   c h a m b e r  

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

l i g h t   o f f   of   t h e   c o n v e r t e r   means   24.  U n l i k e   t h e   e m b o d i m e n t s  

shown  in  F i g u r e s   1  and  6,  in   a d d i t i o n   to   t h e   p r o v i s i o n   of  a  

p r i m a r y   c o m b u s t i o n   c h a m b e r   12,   t h e   e m b o d i m e n t   shown  i n  

F i g u r e   7  a l s o   i n c l u d e s   a  h e a t   e x c h a n g e   c h a m b e r   46  i n t e r -  

c o n n e c t e d   by  means   o f  a n   o p e n i n g   48  to  t h e   p r i m a r y   c o m b u s t i o n  

c h a m b e r   12.  S i t u a t e d  i n   or   a d j a c e n t   to   t h e   o p e n i n g   48  i s  

a  c a t a l y t i c   c o n v e r t e r  m e a n s   24.  C o m b u s t i o n   g a s e s   f rom  t h e  

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



d i r e c t o r   or  vane   50  to  t h e   c a t a l y t i c   c o n v e r t e r   m e a n s  

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

t h e   h e a t   e x c h a n g e r   c h a m b e r   46  in  t h e   v i c i n i t y   of  a  h e a t  

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

52.  The  c o m b u s t i o n   g a s e s   a r e   t h e n   d i r e c t e d   to   t h e   f l u e   20  

by  means   of  a  c o m m u n i c a t i n g   p a s s a g e w a y   54.  E n t r a n c e   t o  

t h e   c o m m u n i c a t i n g   p a s s a g e w a y   54  i s   c o n t r o l l e d   by  means   o f  

a  d a m p e r   56  w h i c h   i s   r o t a t a b l e   a b o u t   an  a x i s   5 8 .  

L i k e   t h e   e m b o d i m e n t   shown  in  F i g u r e   6,  t h e   w o o d  

b u r n i n g   s t o v e   10  shown  in  F i g u r e   7  a l s o   i n c l u d e s   a  b y p a s s  

p a s s a g e w a y   40  c o n t r o l l e d   by  a  b y p a s s   d a m p e r   42  r o t a t a b l e  

a b o u t   an  a x i s   44  w h e r e b y   c o m b u s t i o n   g a s e s   may  be  c a u s e d   b y  

b y p a s s   t h e   c a t a l y t i c   c o n v e r t e r   means   24  when  e x c e s s   b a c k  

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

f u e l .  

In  t h e   e m b o d i m e n t   shown  in  F i g u r e   7,  a  s e c o n d a r y   a i r  

i n l e t   60  i s   p r o v i d e d   s u c h   t h a t   a d d i t i o n a l   o x y g e n   may  b e  

p r o v i d e d   to  t h e   v i c i n i t y   of  t h e   c a t a l y t i c   c o n v e r t e r   means   24 

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

i n l e t   60  p r e f e r a b l y   c o m p r i s e s   a  t u b e ,   one  end  of  w h i c h  

c o n t a i n s   a p e r t u r e s   61  in   t h e   v i c i n i t y   of  t he   c o n v e r t e r   m e a n s  

24,  and  t he   o t h e r   end  t e r m i n a t i n g   in  t h e   v i c i n i t y   of  t h e  

p r i m a r y   a i r   i n l e t   1 7 .  

Wi th   r e s p e c t   to  e a c h   of  t he   e m b o d i m e n t s   shown  in  t h e  

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

and  s t r u c t u r e   of  t h e   c a t a l y t i c   c o n v e r t e r   means   24  w h i c h   i s  

e m p l o y e d   i s   i m p o r t a n t .   The  c a t a l y t i c   c o n v e r t e r   means   24  

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

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

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

t h e   two  in  a m o u n t s   r a n g i n g   f r o m ,   f o r   e x a m p l e ,   13  g rams   p e r  
c u b i c   f o o t   to  57  g r ams   p e r   c u b i c   f o o t .   H o w e v e r ,   r e g a r d l e s s  

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

l e n g t h ,   v o l u m e ,   and  w a l l   t h i c k n e s s   of  t he   c a t a l y t i c   m o n o l i t h  

s e l e c t e d   as  w e l l   as  t h e   d e n s i t y   of  t he   c a t a l y t i c   c e l l s  



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

e x c e s s i v e   b a c k   p r e s s u r e .  

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

p e r f o r m a n c e ,   i . e .   p r e v e n t i o n   of  c r e o s o t e   a c c u m u l a t i o n   a s  

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

v o l u m e   of  t h e   c o n v e r t e r   means   as  w e l l   as  t h e   c e l l   d e n s i t y  

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

be  c o n s i d e r e d   o p t i m u m   i f   no  c r e o s o t e   a c c u m u l a t i o n   i s  

d e t e c t e d   and  i f   no  d e t e c t a b l e   u n o x i d i z e d   r e s i d u e   i s  

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

h o w e v e r ,   s t i l l   be  a c c e p t a b l e   i f   no  c r e o s o t e   i s   f o r m e d   e v e n  

t h r o u g h   a  s m a l l   q u a n t i t y   of  u n o x i d i z e d  r e s i d u e   may  b e  

d e t e c t e d .   F i n a l l y ,   p e r f o r m a n c e   may  b e  c o n s i d e r e d   m a r g i n a l  

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

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

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

p e r f o r m a n c e   may  be  a t t a i n e d   w i t h   a  c a t a l y t i c   c o n v e r t e r  

means   h a v i n g   a  v o l u m e   of  1 5 0 - c u .   i n .   and  a  d e n s i t y   o f   16  

c e l l s   p e r   sq .   i n .   C a t a l y t i c   p e r f o r m a n c e   of  a  n u m b e r   o f  

c e l l s   may  be  d e t e r m i n e d   f rom  T a b l e   I :  

From  t h e   f o r e g o i n g   d a t a   i t   ha s   b e e n   h y p o t h e s i z e d   t h a t  

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

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

Fo r   o p t i m u m   p e r f o r m a n c e ,   V o l u m e ,   V  in   c u b i c   i n c h e s ,  

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

N  e x p r e s s e d   in   t e r m s   o f  c e l l s   p e r   s q u a r e   i n c h ,   s h o u l d   b e  



at   l e a s t :  

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

c o n v e r t e r ,   e x p r e s s e d   as  a  f u n c t i o n   of  c e l l   d e n s i t y ,   N ,  

s h o u l d   be  a t   l e a s t :  

For   m a r g i n a l   p e r f o r m a n c e ,   V o l u m e ,   V,  of  t h e   c o n v e r t e r ,  

e x p r e s s e d   as  a  f u n c t i o n   of  c e l l   d e n s i t y ,   N,  s h o u l d   be  a t  

l e a s t :  

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

means   has   o p t i m u m ,   a c c e p t a b l e   or  m a r g i n a l   p e r f o r m a n c e   a s  

d e f i n e d   a b o v e ,   i t   has   b e e n   d e t e r m i n e d   t h a t   t h e   c o n v e r t e r  

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

a c r o s s   i t   f o r   a d e q u a t e   s t o v e   o p e r a t i o n ,   s i n c e ,   as  c e l l  

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

t h e   p r e s s u r e   d r o p   a c r o s s   t h e   c o n v e r t e r   may  be  t o o   g r e a t  

to  s u s t a i n   c o m b u s t i o n   in  t h e   s t o v e .  

The  p r e s s u r e   d r o p   t h r o u g h   a  s q u a r e   c e l l   c a t a l y t i c  

c o n v e r t e r   i s   d e f i n e d   a s :  

w h e r e :  

Δp  =  p r e s s u r e   d r o p  

m =  mass   f l o w   r a t e   of  g a s e s  

=   gas  v i s c o s i t y  

p  =   gas  d e n s i t y  

L  =  c o n v e r t e r   l e n g t h  

D  =  c o n v e r t e r   d i a m e t e r  

X  =  i n s i d e   c e l l   d i m e n s i o n  

T  =  w a l l   t h i c k n e s s  

T h i s   form  can  be  m o d i f i e d   to  g i v e :  



w h e r e :  

L  =  c o n v e r t e r   l e n g t h  

N  =  c e l l   d e n s i t y  

V  =  c o n v e r t e r   v o l u m e  

X  =  i n s i d e   c e l l   d i m e n s i o n  

A l l   t h e   t e r m s   w h i c h   a r e   c o n s t a n t   can  be  moved   to   t h e  

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

I t   h a s   b e e n   d e t e r m i n e d   t h a t   p r e s s u r e   d r o p   may  b e  

c o n s i d e r e d   o p t i m u m   w h e r e   K  i s   l e s s   t h a n   5.  In  s u c h   a  

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

means   i s   g e n e r a l l y  n o t   n o t i c e a b l e .   An  a c c e p t a b l e   p r e s s u r e  

d r o p   may  s t i l l   be  had   w h e r e   K  i s   g r e a t e r   t h a n   or  e q u a l   t o  

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

d r o p   i s   n o t i c e a b l e ,   h o w e v e r ,   t h e r e   a r e   g e n e r a l l y   no  a d v e r s e  

e f f e c t s .   In  t h e   s i t u a t i o n  w h e r e   K  i s   g r e a t e r   t h a n   o r  

e q u a l   to  s e v e n   b u t   l e s s   t h a n   10,   a  s i g n i f i c a n t   p r e s s u r e  

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

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

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

i t   i s   u t i l i z e d .   F i n a l l y ,   i t   i s   b e l i e v e d   t h a t   when  K  i s  

g r e a t e r   t h a n   or   e q u a l   to   10  e x c e s s i v e   p r e s s u r e   d r o p   a c r o s s  

t h e   c o n v e r t e r   o c c u r s ,   s u c h   t h a t   c o m b u s t i o n   may  n o t   b e  

s u s t a i n e d .   As  may  be  s e e n   f rom  t h e   d a t a   s e t   f o r t h   i n  

T a b l e   I I ,   t h e   f o l l o w i n g   c a t a l y t i c   c o n v e r t e r   means   w e r e  

t e s t e d   f o r   p r e s s u r e   d r o p   t h e r e a c r o s s :  



A l s o ,   w h i l e   to  t he   use   of  c e l l u l a r   m o n o l i t h i c   t y p e  

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

s k i l l e d   in  t h e   a r t   w i l l   a p p r e c i a t e   t h a t   beds   of  c a t a l y t i c  

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

in  a  m e t a l   mesh  or  o t h e r   p e r f o r a t e d   c o n t a i n e r .   H o w e v e r ,  

i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   u se   of  a  c e r a m i c   m o n o l i t h  

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

R e f e r r i n g   now  to  t h e   d r a w i n g s   by  n u m e r a l s   o f  

r e f e r e n c e ,   110  d e n o t e s   g e n e r a l l y   a  s t o v e ' s   f i r e   b o x ,  

c o m p r i s i n g   of  a  p l a n e ,   v e r t i c a l   f r o n t   w a l l   113,  a  p a i r  

of  s p a c e d ,   p a r a l l e l   s i d e   w a l l s   114  and  115,   w h i c h   p r o j e c t  

a t   r i g h t   a n g l e s   r e a r w a r d l y   f rom  t h e   f r o n t   w a l l   113,   and  a  

v e r t i c a l l y   d i s p o s e d   back   w a l l   116 ,   w h i c h   e x t e n d s   t r a n s -  

v e r s e l y   b e t w e e n   t h e   r e a r   e d g e s   of  t h e   s i d e   w a l l s   114  a n d  

115,   and  p a r a l l e l   to  t he   f r o n t   w a l l   113 .   The  r e c t a n g u l a r  

f i r e b o x   110  i s   s e c u r e d   c e n t r a l l y   on  t h e   u p p e r   s u r f a c e   of  a  

p l a n e ,   h o r i z o n t a l l y   d i s p o s e d   b o t t o m   p l a t e   117  and  i s  

c l o s e d   a t   i t s   u p p e r   end  by  a  s i m i l a r   p l a t e   118,   w h i c h   i s  

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

a d j a c e n t   e a c h   of  i t s   c o r n e r s   on  t h e   u p p e r   ends   of  f o u r ,  

s i m i l a r l y   s h a p e d   m e t a l   f e e t   or  l e g s   119 ,   w h i c h   a r e   d e s i g n e d  

to  s u p p o r t   t h e   b o t t o m l l 7   of  t h e   f i r e   box  h o r i z o n t a l l y   o n  

t h e   f l o o r   of  a  room  or  t he   l i k e .  

The  f i r e   box  110  has   in  t h e   c e n t e r   of  i t s   f r o n t  

w a l l   113  a  l a r g e   r e c t a n g u l a r   o p e n i n g   121  ( F i g s   9  and  1 0 ) ,  

w h i c h   i s   s u r r o u n d e d   by  a  n a r r o w   f l a n g e   122  t h a t   p r o j e c t s  

l a t e r a l l y   f rom  t h e   o u t e r   s u r f a c e   of  w a l l   113.   T h e  

o p e n i n g   121  i s   a d a p t e d   to  be  c l o s e d   by  two ,   r e c t a n g u l a r ,  

s i m i l a r l y - s h a p e d   d o o r s   124  and  125 ,   w h i c h   a re   h i n g e d l y  

c o n n e c t e d   as  a t   126  and  127  to  t h e   l e f t   and  r i g h t   h a n d  

s i d e   e d g e s ,   r e s p e c t i v e l y ,   of  t h e   f r o n t   w a l l   113  as  s h o w n  

in  F i g .   9.  T h e s e   h i n g e   c o n n e c t i o n s   126  and  127,   w h i c h  

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

h e r e i n ,   s u p p o r t   t h e   d o o r s   124  and  125  so  t h a t   t he   i n n e r  

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



seam  128  ( F i g .   9 ) ,   when  t h e   d o o r s   a r e   c l o s e d   o v e r   t h e  

o p e n i n g   1 2 1 .  

D o o r s   124  and  125  a r e   m a n i p u l a t e d   by  a  p a i r   of  k n o b b e d  

h a n d l e s   130  and  131  ( F i g s .   8  and  9 ) ,   t h e   f o r m e r   of  w h i c h  

i s   a  dummy  h a n d l e   t h a t   i s   f i x e d   a t   i t s   i n n e r   end  to  t h e  

l o w e r ,   r i g h t   h a n d   c o r n e r   of   d o o r   124  as  shown  in  F i g .   9 .  

H a n d l e   131  i s   r o t a t a b l y   j o u r n a l e d   i n t e r m e d i a t e   i t s   e n d s  

in  an  o p e n i n g   132  f o r m e d   in   t h e   l o w e r   l e f t  h a n d   c o r n e r  

of  d o o r   125  ( F i g .   9 ) ,   and  p r o j e c t s   a t   i t s   i n n e r   end  i n t o  

t h e   f i r e   box  110  when  t h e   d o o r s   124  and  125  a r e   c l o s e d .  

S e c u r e d   a t   one  end  to   t h e   i n n e r   end   of   h a n d l e   131  t o  

p r o j e c t   r a d i a l l y   t h e r e f r o m   i s   a  s m a l l ,   r e c t a n g u l a r   p l a t e   1 3 4 .  

A  s c r e w   135  i s   a d j u s t a b l y   t h r e a d e d   i n t o   t h e   o u t e r   end  o f  

p l a t e   134  ( F i g .   10)  so  as  to   h a v e   i t s   h e a d   d i s p o s e d   i n  

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

f i r e   box  w a l l   113 ,   when  t h e   d o o r s  1 2 4   and  125  a r e   l a t c h e d  

c l o s e d   as  shown  in   t h e   d r a w i n g s .  

When  t h e   p l a t e   134  and  a d j u s t a b l e   s c r e w   135  a r e  

swung  by  h a n d l e   131  i n t o   t h e i r   l a t c h i n g  p o s i t i o n s   ( F i g .   1 0 ) ,  

p l a t e   134  e x t e n d s   d o w n w a r d l y   in  f r o n t   of   a  h o r i z o n t a l  

p l a t e   138 ,   t h a t   i s   p o s i t i o n e d   j u s t   a b o v e   and  p a r a l l e l   t o  

t h e   b o t t o m   p l a t e   117  of  t h e   f i r e   box   to  form  p a r t   of   a  

l i n e r   t h e r e f o r .   P l a t e   138  i s   f a s t e n e d   a d j a c e n t   i t s   f o r w a r d  

edge   to   t h e   f r o n t   w a l l   113;  and  a d j a c e n t   i t s   r e a r   e d g e   i t  

h a s   t h e r e o n   a  d o w n w a r d l y   p r o j e c t i n g   f l a n g e   p o r t i o n   1 3 9  

( F i g .   10)  w h i c h   i s   s u p p o r t e d   on  p l a t e   117  j u s t   f o r w a r d l y  

of  w a l l   116 .   The  f i r e   box  l i n e r   a l s o   i n c l u d e s   a  b a c k  

p l a t e   or   w a l l   141  (F ig   1 0 ) ,   w h i c h   i s   s e c u r e d   a l o n g   i t s  

l o w e r   edge   to   t h e   r e a r   edge   of   t h e   l i n e r  p l a t e   138 ,   a n d  

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

to  t h e   r e a r   w a l l   116  of  t h e   f i r e   b o x .   I n t e r m e d i a t e   i t s  

ends   p l a t e   141  i s   b e n t   s l i g h t l y   as  a t   142  so  t h a t   i t s   u p p e r  

p o r t i o n   i s   i n c l i n e d   s l i g h t l y   to   t h e   v e r t i c a l ,   and  a w a y  
f rom  t he   r e a r   w a l l   116  of  t h e   f i r e   b o x .   T h i s   i n c l i n e d ,  

u p p e r   p o r t i o n   of  t h e   l i n e r   p l a t e   141  has   t h e r e i n   a  l a r g e ,  



r e c t a n g u l a r   b y p a s s   o p e n i n g   143  w h i c h   r e g i s t e r s   w i t h   a n  

e x h a u s t   o p e n i n g   144  t h a t   i s   f o r m e d   in  t h e   u p p e r   end  o f  

t h e   r e a r   f i r e   box  w a l l   116  f o r   a  p u r p o s e   n o t e d   h e r e i n -  

a f t e r .  

O p e n i n g   143  i s   a d a p t e d   to   be  c l o s e d   by  a  l a r g e ,  

r e c t a n g u l a r   damper   p l a t e   146 ,   w h i c h   has   i t s   l o w e r   e d g e  

m o u n t e d   f o r   p i v o t a l   m o v e m e n t   in  an  a n g l e   b r a c k e t   147 ,   t h a t  

i s   s e c u r e d   to  t he   i n s i d e   s u r f a c e   of  p l a t e   141  a d j a c e n t   t o  

t h e   l o w e r   edge  of  o p e n i n g   143.   P l a t e   146  i s   p i v o t a l  

b e t w e e n   t h e   l e g s   of  a  g e n e r a l l y   U - s h a p e d   b r a c k e t   148 ,   t h e  

m a r g i n a l   s i d e   of  w h i c h   a r e   f a s t e n e d   to  t he   i n s i d e   s u r f a c e  

of  t h e   l i n e r   p l a t e   141  a d j a c e n t   o p p o s i t e   s i d e s   of  o p e n i n g  

143.   The  back   or  i n s i d e   s u r f a c e   of  d a m p e r   p l a t e   146  r e s t s  

upon  t h e   i n n e r   end  of  a  p u s h   rod   150 ,   w h i c h   s l i d e s   a d j a c e n t  

i t s   i n n e r   end  in  an  o p e n i n g   in  a  s u p p o r t   p l a t e   151,   w h i c h  

i s   f a s t e n e d   t o ,   and  p r o j e c t s   u p w a r d l y   f r o m ,   b r a c k e t   1 4 8 .  

A d j a c e n t   i t s   o u t e r   end  rod   150  p r o j e c t s   s l i d a b l y   t h r o u g h  

an  o p e n i n g   in  a  s t a t i o n a r y   b a f f l e   152  on  t h e   u p p e r   e d g e  

of  w a l l   113,   and  i n t o   e n g a g e m e n t   w i t h   t h e   i n s i d e   of  t h e  

d o o r   125  when  the   l a t t e r   i s   c l o s e d .   Wi th   t h i s   c o n s t r u c t i o n ,  

w h e n e v e r   t he   door   125  i s   swung  to  i t s   open   p o s i t i o n ,   t h e  

w e i g h t   of  t he   i n c l i n e d   d a m p e r   p l a t e   146  u r g e s   t h e   push   r o d  

150  t o w a r d   t he   l e f t   in  F i g .   10  u n t i l   t h e   p l a t e   146  i s  

swung  f rom  i t s   c l o s e d ,   f u l l   l i n e   p o s i t i o n   to  i t s   open  o r  

b r o k e n   l i n e   p o s i t i o n  a s   shown  in  F i g .   10,  w h e r e i n   t h e   u p p e r  

edge   of  p l a t e   146  comes  to  r e s t   a g a i n s t   t h e   s u p p o r t   p l a t e  

151.   O b v i o u s l y   w h e n e v e r   t h e   d o o r   125  i s   c l o s e d ,   i t  

r e - e n g a g e s   t he   push   rod   150  and  f o r c e s   i t   and  p l a t e   146  

b a c k   to   t h e i r   f u l l   l i n e   p o s i t i o n s   as  shown  in  F i g .   1 0 ,  

t h u s   once   a g a i n   c l o s i n g   t h e   b y p a s s   o p e n i n g   1 4 3 .  

S e c u r e d   on  t op   of  t he   f i r e   box  c o v e r   p l a t e   1 1 8  

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

155,   t h e   u p p e r   end  of  w h i c h   i s   s e a l e d   by  a  l a r g e   f l a t  

c o v e r   p l a t e   157  w h i c h   i s   s i m i l a r   in  c o n f i g u r a t i o n   t o ,   b u t  

s l i g h t l y   s m a l l e r   t h a n ,   p l a t e   118.   The  i n t e r i o r   of  h o u s i n g  



155  d e f i n e s   an  e x h a u s t   c h a m b e r   158,   w h i c h   c o m m u n i c a t e s  

t h r o u g h   a  l a r g e ,   r e c t a n g u l a r   o p e n i n g   159  ( F i g .   1 0 ) ,   i n  

p l a t e   118  w i t h   t h e   s p a c e   f o r m e d   in  t h e   u p p e r   end  of  t h e  

f i r e   box  b e t w e e n   t h e  b y p a s s   o p e n i n g   1 4 3  a n d   t h e   e x h a u s t  

o p e n i n g   144  in  w a l l   1 1 6 .  

S e c u r e d   a l o n g   one  edge   of   t h e   i n s i d e   of  t h e   v e r t i c a l  

p o r t i o n   of  t h e   l i n e r   p l a t e   141 ,   and  p r o j e c t i n g   h o r i z o n t a l l y  

t h e r e f r o m   i n t o   t h e   c e n t e r   of   t h e   f i r e   box  a b o v e   and  i n  

s p a c e d ,   p a r a l l e l   r e l a t i o n   to   t h e   b o t t o m   p l a t e   138  of  t h e  

l i n e r ,   i s   a  r i g i d   p l a t e   or  s h e l f   161 ,   w h i c h   can   be  u s e d  

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

t h e   b o x  n o   as  n o t e d   h e r e i n a f t e r .   S e c u r e d   in  o p p o s i t e  

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

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

t h e   s h e l f   161 ,   i s   a  p l u r a l i t y   of  s p a c e d ,   p a r a l l e l   m e t a l  

b a r s   162 ,   w h i c h   f o rm  s u p p o r t s   f o r   a  c o n v e n t i o n a l   g r a t e  

( n o t   i l l u s t r a t e d ) ,   w h i c h   may  be  r e m o v a b l y   p l a c e d   in  a  f i r e  

box  110  f o r   h o l d i n g   k i n d l i n g ,   f i r e   wood ,   e t c .   in   a  k n o w n  

m a n n e r .  

R e m o v a b l y   m o u n t e d   on  t h e   l i n e r   p l a t e   138 ,   and  e x t e n d i n g  

a t   i t s   r e a r   and  b e n e a t h   t h e   s u p p o r t  r o d s   162  and  t h e  

s h e l f   161,   i s   a  r e l a t i v e l y   s h a l l o w ,   r e c t a n g u l a r   ash  pan  1 6 4 .  

The  f o r w a r d ,   v e r t i c a l l y   d i s p o s e d   w a l l   165  of  t h e   pan  1 6 4  

i s   s p a c e d   h o r i z o n t a l l y   f rom  t he   f r o n t  w a l l   113  of  t h e  

f i r e   b o x ,   and  has   t h e r e o n   a  f o r w a r d l y   p r o j e c t i n g   l i p   o r  

f l a n g e   116  w h i c h  o v e r l i e s  t h e   d o o r   l a t c h i n g   p l a t e   134,  a n d  

w h i c h   p r o v i d e s   a  h a n d l e   p o r t i o n   f o r   m o v i n g   t h e   pan  164  

i n t o   and  o u t   of  t h e   f i r e   box  t h r o u g h   i t s   f r o n t   d o o r s   124  

and  125 .   When  t h e s e   d o o r s   a r e   c l o s e d   ( F i g .   1 0 ) ,   t h e  

f o r w a r d   edge   of   t h e   f l a n g e   166  i s   s p a c e d   s l i g h t l y   r e a r w a r d l y  

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

c o m b u s t i o n   to   e n t e r   t h e   c o m b u s t i o n   c h a m b e r   a b o v e   pan  164  

f r o m   t h e   s p a c e   b e t w e e n   p l a t e s   117  a n d  1 3 8 ,   as  n o t e d   h e r e i n -  

a f t e r .   A i r   f rom  t h i s   l a t t e r   s p a c e   i s   a l s o  p e r m i t t e d   t o  

e n t e r   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   a  p l u r a l i t y   of  s p a c e d  



o p e n i n g s   167  w h i c h   a r e   f o r m e d   in  t h e   f r o n t   w a l l   1 6 5  

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

in  t h e   f i r e   box  110  i s   a  r e c t a n g u l a r   o p e n i n g   171  ( F i g .   1 0 ) ,  

w h i c h   i s   f o r m e d   in  t h e   b a s e   p l a t e   117  a d j a c e n t   to  i t s  

r e a r   e d g e ,   and  i n w a r d l y   f rom  t h e   f l a n g e   139  on  t h e   l i n e r  

p l a t e   138.   The  q u a n t i t y   of  a i r   a d m i t t e d   t h r o u g h   t h i s  

o p e n i n g   i s   c o n t r o l l e d   by  a  d a m p e r   p l a t e   172 ,   w h i c h   i s  

s u p p o r t e d   by  a  b r a c k e t   173  f o r   s l i d i n g   m o v e m e n t   a g a i n s t  

t h e   u n d e r s i d e   of  p l a t e   117 .   A  p a i r   of  l u g s   174 ,   w h i c h  

p r o j e c t   f rom  t he   b o t t o m   of  p l a t e   172  a d j a c e n t   to  i t s   f o r w a r d  

e n d ,   a r e   a d j u s t a b l y   a t t a c h e d   to  t he   t h r e a d e d   end  of  a  

h o r i z o n t a l   o p e r a t i n g   rod   175,   w h i c h   i s   s l i d a b l y   s u p p o r t e d  

i n t e r m e d i a t e   i t s   e n d s   by  b r a c k e t   176  w h i c h   p r o j e c t s   f r o m  

t h e   u n d e r s i d e   p l a t e   117.   A  knob  177  on  t h e   o u t e r   e n d  

of   r o d   175  can  be  u s e d   m a n u a l l y   to  s h i f t   t h e   d a m p e r   172  

b a c k   and  f o r t h   to   c o v e r   or  u n c o v e r   t h e   o p e n i n g   171  t o  

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

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

S e c u r e d   i n t e r m e d i a t e   i t s   ends   in  a  c i r c u l a r   o p e n i n g ,  

w h i c h   i s   f o r m e d   in  t h e   f i r e   box  c o v e r   p l a t e   118  m e d i a l l y  

of  i t s   s i d e s   and  s l i g h t l y   to   t h e   l e f t   ( F i g .   1 0 ) ,   o r  

f o r w a r d l y   of  i t s   c e n t e r l i n e ,   is   a  s t e e l   r i n g   or  s l e e v e   1 8 1 .  

R e m o v a b l y   m o u n t e d   in  t h e   b o r e   s l e e v e   181  i s   t h e  

c y l i n d r i c a l l y - s h a p e d   c a t a l y t i c   c o n v e r t e r   e l e m e n t   1 8 2 .  

The  o u t s i d e   d i a m e t e r   of  e l e m e n t   182  i s   s l i g h t l y   l e s s   t h a n  

t h e   i n s i d e   d i a m e t e r   of  s l e e v e   181  so  t h a t   t h e   e l e m e n t   c a n  

be  r e a d i l y   i n s e r t e d   i n t o ,   and  w i t h d r a w n   f rom  t h e   b o r e   o f  

t h e   s l e e v e .   E l e m e n t   182  i s   s e a t e d   a t   i t s   l o w e r   end  on  a n  

e l o n g a t e   s u p p o r t i n g   p i n   184 ,   o p p o s i t e   ends   w h i c h   a r e  

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

a n n u l a r   w a l l   of  s l e e v e   181  a d j a c e n t   to  i t s   l o w e r   e n d ,  

so  t h a t   t he   p in   184  e x t e n d s   s u b s t a n t i a l l y   d i a m e t r a l l y  

a c r o s s   t he   c e n t e r   of  t h e   s l e e v e .   As  shown  more   c l e a r l y  

in  F i g .   10,  t h e   s l e e v e   181  and  the   e n c l o s e d   c o n v e r t e r  



e l e m e n t   e x t e n d   a t   t h e i r   u p p e r   e n d s   p a r t   way  i n t o   t h e  

e x h a u s t   c h a m b e r   158  in   t h e   h o u s i n g   155,   and  a t   t h e i r  

l o w e r   ends   e x t e n d   i n t o   t h e   u p p e r   end  o f  t h e   c o m b u s t i o n  

c h a m b e r   in  t h e   f i r e   box  1 1 0 .  

We lded   or  o t h e r w i s e   s e c u r e d   to   t h e   i n s i d e   s u r f a c e  

of  t h e   e x h a u s t   c h a m b e r   c o v e r   p l a t e   157  to  o v e r l i e   t h e   u p p e r  

ends   of  s l e e v e   181  and  i t s   c o n v e r t e r   e l e m e n t   182  i s   a  

s t a i n l e s s   s t e e l   p l a t e   185.   A  c i r c u l a r   o p e n i n g   186  in   t h e  

c e n t e r   of  p l a t e   185  r e g i s t e r s   c o a x i a l l y   w i t h   t h e   s l e e v e   1 8 1  

and  e l e m e n t   182 ,   and  a l s o   w i t h   a  c i r c u l a r   o p e n i n g   187  i n  

t he   p l a t e   157.   A  t r a n s p a r e n t ,   d i s c - s h a p e d   w indow  o r  

s i g h t   g l a s s   188  i s   s e c u r e d   in   t h e   o p e n i n g   187  t o  r e g i s t e r  

w i t h   t h e   c e n t e r   of  t h e   c o n v e r t e r   e l e m e n t   182 ,   and  t o  

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

of  t h e   s t o v e .  

When  t h e   d a m p e r   p l a t e   146  i s   in  i t s  c l o s e d   p o s i t i o n  

o v e r   t h e   b y p a s s   o p e n i n g  1 4 3   ( F i g .   1 0 ) ,   a l l   c o m b u s t i o n   g a s e s  
and  t h e   l i k e   r i s i n g   f rom  t h e   i n t e r i o r   of  t h e   f i r e   box  1 1 0  

m u s t   p a s s   u p w a r d l y   t h r o u g h   t h e   c o n v e r t e r   e l e m e n t   182  b e f o r e  

e n t e r i n g   t h e   e x h a u s t   c h a m b e r   158 .   From  t h e r e   t h e   g a s e s  

p a s s   b e n e a t h   a  p l a t e   b a f f l e   190 ,   w h i c h   e x t e n d s   d o w n w a r d l y  

f rom  t he   c o v e r   p l a t e   157  and  t r a n s v e r s e l y   b e t w e e n   t h e   s i d e  

w a l l s   of  h o u s i n g   155  so  to   be  p o s i t i o n e d   b e t w e e n  t h e   s l e e v e  

181  and  t h e   e x h a u s t   o p e n i n g   159.   C o n s e q u e n t l y ,   a f t e r  

t he   g a s e s   h a v e   p a s s e d   t h r o u g h   e l e m e n t   181  and  b e n e a t h  

b a f f l e   190,   t h e y   p a s s   d o w n w a r d l y   t h r o u g h   t h e  o p e n i n g   1 5 9  

to  t h e   o p e n i n g   144  in   t h e   b a c k   116  of   t h e   o p e n i n g   b o x .  

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

191  w i t h   t h e   f i r e   box  c h i m n e y   ( n o t   i l l u s t r a t e d ) .   As  s h o w n  

more   c l e a r l y   in   F i g .   10,  t h i s   d u c t   191  i s   s e c u r e d   a t   i t s  

i n n e r   end  a r o u n d   t h e   o p e n i n g   144  i n  p l a t e   116,   and  e x t e n d s  

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

in  t h e   b a c k   193  of  a  g e n e r a l l y   U - s h a p e d   r a d i a t i o n   s h i e l d  

w h i c h   s u r r o u n d s   t h e   r e a r   p o r t i o n   of  t h e   f i r e   box  110  b e t w e e n  

p l a t e s   117  and  1 1 8 .  



T h i s   s h i e l d   i n c l u d e s   two ,   s p a c e d ,   p a r a l l e l   s i d e  

p o r t i o n s   or  arms  194  and  195,   w h i c h   p r o j e c t   f rom  s e c t i o n  

193  f o r w a r d l y   to  be  d i s p o s e d   in  s p a c e d ,   p a r a l l e l ,   o v e r l a p p i n g  

r e l a t i o n   to   s l i g h t l y   more   t h a n   t h e   r e a r   h a l v e s   of  t h e  

s i d e   w a l l s   114  a n d . 1 1 5   of  t h e   f i r e   box .   A  c o n v e n t i o n a l  

e l e c t r i c   b l o w e r   196,   w h i c h   i s   m o u n t e d   a t   t h e   e x t e r i o r   o f  

t h e   r a d i a t i o n   s h i e l d  ( F i g .   1 0 ) ,   has   i t s   d i s c h a r g e   e n d  

s e c u r e d   by  a  p l a t e   197  o v e r   o p e n i n g   198,   w h i c h   i s   f o r m e d  

in  t h e   b a c k   p o r t i o n   193  of  t h e   s h i e l d   in  c o m m u n i c a t i o n  

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

and  t h e   r e a r   p o r t i o n   of  t h e   f i r e   box .   When  t h e   s t o v e  

is  in  o p e r a t i o n ,   t he   s h i e l d   193 ,   194,   195  and  t h e  

a s s o c i a t e d   b l o w e r   196  p e r f o r m   t h e   f u n c t i o n s   of  p r e v e n t i n g  

t he   f i r e   box  s i d e   w a l l s   114  and  115  f rom  o v e r   h e a t i n g ,  

t h e r e b y   o b v i a t i n g   the   n e e d   to  e m p l o y   a  f i r e   b r i c k   l i n i n g  

in  t h e   f i r e   b o x ,   and  a l s o   s e r v i n g   to  d i r e c t   h e a t e d   a i r  

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

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

of  t h e   s h i e l d   and  the   f i r e   b o x ,   when  the   s t o v e   and  f an   1 9 6  

a r e   in  u s e .   Even  when  t h e   f an   i s   no t   in  use   t h e   s h i e l d  

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

f i r e   box  110  a l l o w i n g   t h e   s t o v e   to   be  s a f e l y   p o s i t i o n e d  

c l o s e r   to  c o m b u s t i b l e   w a l l s .  

As  shown  more  c l e a r l y   in  F i g s   9  and  11,  t h e   d o o r s   124  

and  125  h a v e   t h e r e i n   l a r g e ,   c e n t r a l ,   r e c t a n g u l a r   o p e n i n g s  

201  and  202  r e s p e c t i v e l y .   Each   of  t h e   o p e n i n g s   201  a n d  

202  i s   c l o s e d   b y  a   p a i r   of  s p a c e d ,   p a r a l l e l ,   v e r t i c a l l y  

d i s p o s e d   p a n e s   203  and  204  of  med ium  and  h i g h   t e m p e r a t u r e  

g l a s s ,   r e s p e c t i v e l y .   Two  of  t h e s e   p a n e s   a r e   shown  b y  

way  of  e x a m p l e   in  F i g .   11.  S i n c e   t he   m a n n e r   in  w h i c h  

t he   way  t h e   two  p a n e s   a r e   m o u n t e d   in  each   d o o r   124  and  1 2 5  

is   s i m i l a r ,   o n l y   t he   c o n s t r u c t i o n   of  doo r   124  w i l l   b e  

d e s c r i b e d   in  d e t a i l   h e r e i n .  

R e f e r r i n g   now  to  F i g .   11,  206  d e n o t e s   g e n e r a l l y   a  

r e c t a n g u l a r   f r a m e   w h i c h   i s   f a s t e n e d   to  the   i n s i d e   of  t h e  



d o o r   124  a r o u n d   i t s   o p e n i n g   201.   T h i s   f r a m e   a l s o   h a s  

t h e r e t h r o u g h   a  r e c t a n g u l a r   o p e n i n g  2 0 7   w h i c h   r e g i s t e r s  

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

201  in   t h e   d o o r .   The  p a n e s   203  and  204  a r e   s e c u r e d   i n  

f r a m e   206  to  e x t e n d   t r a n s v e r s e l y - b e t w e e n   t h e   o p e n i n g   2 0 1  

and  207  in  s p a c e d ,   p a r a l l e l   r e l a t i o n   to  e a c h   o t h e r .   T h e  

o u t e r   pane   203  i s   s e a l i n g l y   s e c u r e d   by  c o n v e n t i o n a l   g a s k e t  

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

(as  a t   208)  and  a l o n g   i t s   two  s i d e   e d g e s ,   a g a i n s t   t h e  

i n s i d e   of  d o o r   124  a r o u n d   i t s   o p e n i n g   201.   D e l i b e r a t e l y ,  

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

t h e   l o w e r   edge   of  p a n e   203  and  t h e   c o n f r o n t i n g   s u r f a c e  

of  t h e   f r a m e   206 ,   w h e r e b y   an  e l o n g a t e ,   n a r r o w   o p e n i n g   o r  

gap  209  i s   f o r m e d   b e t w e e n   t h e   f r a m e   of  206  and  t h e   l o w e r  

edge   of  pane   203 .   P a n e   204 ,   on  t h e   o t h e r   h a n d ,   has   i t s  

two  v e r t i c a l   s i d e   e d g e s   and   i t s   l o w e r   edge   s e c u r e d ,   a s  

a t   211 ,   by  g a s k e t   m a t e r i a l   a g a i n s t   t h e   i n s i d e   s u r f a c e   o f  

t h e   f r a m e   206  a r o u n d   i t s  o p e n i n g   207 ,   so  t h a t   i t s   u p p e r  

e d g e   i s   s p a c e d   as  a t   212  s l i g h t l y   b e n e a t h   t h e   c o n f r o n t i n g  

s u r f a c e   of  f r a m e   2 0 6 .  

As  a  r e s u l t   of   t h e   m a n n e r   in   w h i c h   p a n e s   203  and  2 0 4  

a r e   m o u n t e d   in   e a c h   d o o r   124  and  125,   when  t h e   s t o v e   i s  

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

e n t e r s   t h e   i n t e r i o r   of   t h e   f i r e   box  t h r o u g h   i t s   d o o r s   1 2 4  

and  125  by  p a s s i n g   t h r o u g h   t h e   gap  209  a l o n g   t h e   b o t t o m  

of  t h e   o u t e r   p a n e   203 ,   as  i n d i c a t e d   by  t h e   a r r o w s   in   F i g .   1 1 ,  

t h e n   u p w a r d l y   b e t w e e n   t h e   p a n e s   203  and  204 ,   and  t h e n  

t h r o u g h   t h e   gap  212  and  o u t   of  t h e  o p e n i n g   207  i n   f r a m e   2 0 6  

t o  t h e   c o m b u s t i o n   c h a m b e r   a d j a c e n t   i t s   u p p e r   end .   A s s u m i n g  

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

e n t e r i n g   t h e   i n t e r i o r   of  t h e   f i r e   box  a t   t h i s   t i m e   f r o m  

b e n e a t h   t h e   l i n e r   p l a t e   138 ,   p a s s i n g   u p w a r d l y   a s  s h o w n   b y  

t h e   a r r o w s   in  F i g .   11  b e t w e e n   t h e   l i p   166  on  t h e   ash   p a n  
164  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 .   A l s o   as  i n d i c a t e d  

by  t h e   a r r o w s   in  t h i s   f i g u r e ,   a  p o r t i o n   of   t h i s   p r i m a r y  



a i r   is   f r e e   to  p a s s   to  t he   i n t e r i o r   of  the   f i r e   b o x  

t h r o u g h   the   o p e n i n g s   167  in  t he   f r o n t   w a l l   of  pan  1 6 4 .  

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

to  r e f l e c t e d   r a d i a t i o n   f rom  the   o u t e r   p a n e .   The  h i g h e r  

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

d raws   any  f low  of  smoke  away  from  the   u p p e r   p o r t i o n   of  t h e  

window.   As  a  r e s u l t   of  t he   d e s i g n   of  t he   pane   m o u n t i n g s  

in  t he   d o o r s   124  and  125,   and  a l s o   b e c a u s e   of  t he   manne r   i n  

w h i c h   the   p r i m a r y   a i r   i s   f ed   i n t o   t he   f i r e   box  o v e r   t h e  

f o r w a r d   edge  166  of  t h e   ash  pan ,   t he   windows  or  p a n e s   203  

and  204,  a re   in  e s s e n c e ,   s e l f - c l e a n i n g .   For  e x a m p l e ,  

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

the   u p p e r   e d g e s   of  d o o r s   124  and  125,   and  w i t h   t he   p r i m a r y  

c o m b u s t i o n - s u p p o r t i n g   a i r   b e i n g   d i r e c t e d   by  the   ash  p a n  

l i p   166  v e r t i c a l l y   u p w a r d l y   a l o n g   the   i n s i d e   of  the   w i n d o w  

p a n e s   204,  a c c u m u l a t i o n   of  ash  and  o t h e r   f o r e i g n   m a t t e r  

on  t he   p a n e s   203  and  204  i s   m i n i m i z e d .   M o r e o v e r ,   w i t h   t h e  

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

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

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

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

b e c a u s e   of  an  i n a d q u a t e   s u p p l y   of  oxygen   f rom  the   p r i m a r y  

a i r   s u p p l y   from  the   b o t t o m   of  the   f i r e   b o x .  

F i g u r e   12  w h i c h   is   s i m i l a r   to  F i g .   11,  i l l u s t r a t e s  

a  m o d i f i e d   m a n n e r   of  m o u n t i n g   the   two  p a n e s   203  and  204 

in  d o o r s   124  and  125  to  p e r m i t   a  s e c o n d a r y   s u p p l y   of  a i r  

t h e r e t h r o u g h .   In  t h i s   m o d i f i e d   e m b o d i m e n t   each   of  t h e  

p a n e s   203  and  204  has   i t s   v e r t i c a l   s i d e   e d g e s   and  i t s   l o w e r  

edge  s e c u r e d   by  g a s k e t   m a t e r i a l   as  in  215  a g a i n s t   t h e  

i n s i d e   f rame  206,   t h e r e b y   f o r m i n g   a  gap  216  in  the   f r ame   206 

o v e r   t he   u p p e r   e d g e s   of  t h e   two  p a n e s   203  and  204  in  e a c h  

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

d o o r s   124  and  125  o v e r   t h e   u p p e r   e d g e s  o f   the   p a n e s .   A l s o  

as  in  the   p r e c e d i n g   e m b o d i m e n t ,   the   p r i m a r y   a i r   s t i l l   e n t e r s  

t he   f i r e   box  o v e r   t he   f o r w a r d   edge  of  the   l i p   166  on  t h e  

ash  pan  164,  so  t h a t   t h e   i n c o m i n g   p r i m a r y   a i r   t e n d s   to  w a s h  



or  c l e a n   t h e   i n s i d e   s u r f a c e s   to   t h e   i n n e r   p a n e s   2 0 4 .  

In   u s e ,   h a n d l e   131  may  be  m a n u p i l a t e d   by  r o t a t i n g  

i t   c o u n t e r c l o c k w i s e   f rom  i t s   p o s i t i o n   as  shown   in   F i g .   9 ,  

t h e r e b y   s w i n g i n g   i t s   l a t c h i n g   s c r e w   135  o u t   of   r e g i s t r y  

w i t h   t h e   b o t t o m   of  w a l l   113 ,   and  t h u s   p e r m i t t i n g   b o t h  

d o o r s   124  and  125  to   be  swung  o p e n   a b o u t   t h e i r   r e s p e c t i v e  

h i n g e s   126  and  127.   A  c o n v e n t i o n a l   g r a t e   ( n o t   i l l u s t r a t e d )  

can  t h e n   be  p l a c e d   on  t o p   of   s u p p o r t i n g   r o d s   162 ,   t o g e t h e r  

w i t h   a  s u p p l y   of   f u e l   ( f o r   e x a m p l e   w o o d ) .   The  d a m p e r   1 7 2  

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

c o n v e r t e r   e l e m e n t   182  i s   a l r e a d y   in   t h e   h o l d e r   181 ,   t h e  

f i r e   can   be  s t a r t e d   and  t h e   d o o r s   124  and  125  o n c e   a g a i n   m a y  
be  c l o s e d .   As  p r e v i o u s l y   n o t e d ,   w h e n e v e r   d o o r   125  i s  

o p e n ,   t h e   d a m p e r   p l a t e   146  s w i n g s   d o w n w a r d l y   to   i t s   b r o k e n  

l i n e   p o s i t i o n   in   F i g .   10,  t h e r e b y   o p e n i n g   t h e   b y p a s s  1 4 3  

so  t h a t   any  f l a m e   or   g a s e s   in   t h e   f i r e   box   w i l l   be  d r a w n  

r e a r w a r d l y   and  o u t w a r d l y   t h r o u g h   t h e   o p e n i n g s   143  and  1 4 4  

and  t h e  e x h a u s t   d u c t   191  to   t h e   a s s o c i a t e d   c h i m n e y   ( n o t  

i l l u s t r a t e d ) .   T h i s   p r e v e n t s   any  u n d e s i r a b l e   r u s h   of   f l a m e  

a n d / o r   gas   o u t   of   t h e   f r o n t   of  t h e   f i r e   b o x ,   when  i t s  

d o o r s   a r e   o p e n e d   d u r i n g   i t s   o p e r a t i o n .  

A f t e r   t h e   f i r e   has   b e e n   s t a r t e d   and  t h e   f i r e   b o x  

d o o r s   h a v e   b e e n   c l o s e d ,   d o o r   125  s t r i k e s   t h e   r o d   150  w h i c h  

p u s h e s   t h e   d a m p e r   p l a t e   146  c l o s e d   o v e r   t h e   b y p a s s   o p e n i n g  

143,   so  a l l   c a r b o n   and  g a s e s   g e n e r a t e d   in   t h e   c o m b u s t i o n  

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

c o n v e r t e r   e l e m e n t   182  b e f o r e   e n t e r i n g   t h e   e x h a u s t   c h a m b e r  

158.   E s p e c i a l l y   in  t h e   s p r i n g   and  t h e   f a l l ,   when  t h e  

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

n o t   as  h i g h ,   t h e   c o m b u s t i o n   a i r   f ed   to   t h e   f i r e   box   i s  

u s u a l l y   q u i t e   r e s t r i c t e d .   At  t h i s   p o i n t   much  of   t h e  

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

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

o x i d i z i n g   w i t h o u t   s u f f i c i e n t   a i r .   As  a  r e s u l t ,   smoke  i s  

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



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

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

t h e   f i r e   box  i s   n o t   h i g h   e n o u g h ,   u n d e r   t h i s   t y p e   o f  

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

H o w e v e r ,   i t   has   b e e n   f o u n d   t h a t   when  a  c o n v e r t e r   1 8 2  

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

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

i t s e l f .   The  e f f e c t i v e n e s s   of  t he   c o n v e r t e r   e l e m e n t   1 8 2  

can  be  m o n i t o r e d   by  o b s e r v i n g   i t s   c o l o u r   t h r o u g h   t h e   s i g h t  

g l a s s   188.   When  t h e   e l e m e n t   is   w o r k i n g   p r o p e r l y ,   i t  

t e n d s   to  g low  b r i g h t   r e d   or  o r a n g e   in  c o l o u r ,   i n d i c a t i n g  

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

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

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

be  d i s c h a r g e d   as  u n d e s i r a b l e   e m i s s i o n s   to  t h e   a s s o c i a t e d  

s t a c k   or  c h i m n e y .   The  r e l a t i v e   p o s i t i o n   of  t he   s i g h t  

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

the   c a t a l y t i c   c o n v e r t e r ,   when,   o p e r a t i v e   w i l l   c l e a n   t h e  

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

From  t h e   f o r e g o i n g   i t   w i l l   be  a p p a r e n t   t h a 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  r e l a t i v e l y   s i m p l e   and  i n e x p e n s i v e  

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

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

w h i c h   i s   b u r n e d   in   t h e   main  c o m b u s t i o n   c h a m b e r   of  a p p l i c a n t ' s  

n o v e l   s t o v e .   By  s u p p l y i n g   c o m b u s t i o n   a i r   f rom  t w o  

d i f f e r e n t   s o u r c e s ,   ( i . e .   b o t h   f rom  t h e   b o t t o m  a n d   f rom  t h e  

top   of  t h e   f i r e   box)  i t   i s   p o s s i b l e   b e t t e r   to  m a i n t a i n   t h e  

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

in  t h e   ma in   c o m b u s t i o n   c h a m b e r   of  t he   f i r e   box ,   and  in   t h e  

v i c i n i t y   of  t h e   c o n v e r t e r   e l e m e n t   1 8 2 .  

The  a u t o m a t i c a l l y   o p e r a t i n g   d a m p e r   c o n t r o l   rod   1 5 0  

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

f l a s h b a c k   or  d i s c h a r g e   of  f l a m e   and  gas   ou t   of  t he   f r o n t  

of  t he   s t o v e   w h e n e v e r   i t s   d o o r s   124  and  125  a re   o p e n .  
W h i l e   t h i s   i n v e n t i o n   has  been   d e s c r i b e d   in  c o n n e c t i o n  



w i t h   t h e   u s e   of  t h e   f i r e   wood,   i t   w i l l   be  a p p a r e n t   t h a t  

i t   can  be  u s e d   to   b u r n   any  t y p e   of   b i o - m a s s   f u e l s ,  

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

p r e v e n t   t h e   e s c a p e   of  n o x i o u s   f u m e s .  



1.  A  c a t a l y t i c   c o n v e r t e r   means   f o r   use   in  s o l i d   f u e l  

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

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

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

e x p r e s s e d   as  f u n c t i o n   of  t h e   d e n s i t y   (N)  of  s a i d   c e l l s  

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

b e i n g   a t   l e a s t :  

2.  A  c o n v e r t e 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  

v o l u m e   i s   e q u a l   to  a b o u t   150  in3  and  s a i d   d e n s i t y   i s  

e q u a l   to  a b o u t   16  c e l l s   p e r   i n 2 .  

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

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

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

d e n s i t y   of  s a i d   c e l l s   in  a  d i r e c t i o n   p e r p e n d i c u l a r   to   s a i d  

f l o w   b e i n g   a t   l e a s t :  

4.  A  c o n v e r t e r   as  c l a i m e d   in  c l a i m   1,  w h i c h   c o m p r i s e s  

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

in  t h e   d i r e c t i o n   of  t he   f l o w   of  s a i d   e x h a u s t   and  a  v o l u m e  

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

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

at   l e a s t :  



5.  A  c o n v e r t e r   as  c l a i m e d   in   c l a i m   4,  w h e r e i n   s a i d  

v o l u m e   i s   e q u a l   to   a b o u t   150  in3   and  s a i d   d e n s i t y   i s  

e q u a l   to   a b o u t   9  c e l l s   p e r   i n 2 .  

6.  A  c o n v e r t e r   as  c l a i m e d   in   c l a i m   3  o r   4,  w h e r e i n  

s a i d   v o l u m e   i s   e q u a l   to  a b o u t   75  in3  and  s a i d   d e n s i t y  

i s   e q u a l   to   a b o u t   9  or   16  c e l l s   p e r   i n 2 .  

7.  A  c o n v e r t e r   as  c l a i m e d   in   c l a i m   4,  w h e r e i n   s a i d  

v o l u m e   i s   e q u a l   to   a b o u t   50  i n 3   and  s a i d   d e n s i t y   i s   e q u a l  

to  a b o u t   25  c e l l s   p e r   i n 2 .  

8.  A  c o n v e r t e r   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   1,  3 

or   4,  w h e r e i n   t h e   s q u a r e   of   t h e   l e n g t h   of   s a i d   c e l l s  

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

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

d i m e n s i o n   of  one  of  s a i d   c e l l s   i s   l e s s   t h a n   5 .  

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

t h e   s q u a r e   of  t h e   l e n g t h   of   s a i d   c e l l s   d i v i d e d   by  t h e  

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

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

of   s a i d   c e l l s   i s   l e s s   t h a n   7 .  

10.  A  c o n v e r t e r   as  c l a i m e d   in  c l a i m s   1  -   3,  w h e r e i n  

t h e   s q u a r e   of  t h e   l e n g t h   of   s a i d   c e l l s   d i v i d e d   by  t h e  

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

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

of   s a i d   c e l l s   i s   l e s s   t h a n   1 0 .  



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

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

s a i d   c h a m b e r ,   and  a  c a t a l y t i c   c o n v e r t e r   f o r   o x i d i z i n g  

o x i d i z a b l e   s p e c i e s   in  s a i d   e x h a u s t .  

12.  A  s t o v e   as  c l a i m e d   in  c l a i m   11,  w h e r e i n   s a i d  

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

a d j a c e n t   s a i d   c h a m b e r .  

13.  A  s t o v e   as  c l a i m e d   in  c l a i m   11,   w h e r e i n   s a i d   f l u e  

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

and  w h e r e i n   s a i d   c a t a l y t i c   c o n v e r t e r   means   i s   s i t u a t e d   i n  

s a i d   c h a m b e r   a t   s a i d   e x i t   p o r t .  

14.  A  s t o v e   as  c l a i m e d   in  c l a i m   11,   w h e r e i n   s a i d  

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

15.  A  s t o v e   as  c l a i m e d   in  c l a i m   14,  f u r t h e r  

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

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

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

b e i n g   s i t u a t e d   a d j a c e n t   s a i d   o p e n i n g .  

16.  A  s t o v e   as  c l a i m e d   in  c l a i m   11,  w h e r e i n   s a i d  

o x i d i z a b l e   s p e c i e s   i s   c r e o s o t e .  

17.  A  s t o v e   as  c l a i m e d   in  c l a i m   11,  w h e r e i n   t h e  

c a t a l y t i c   c o n v e r t e r   means   has   a  p o r o u s   c a t a l y t i c   s t r u c t u r e  

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

the   f l u e   and  t h e   s t o v e   i n c l u d e s   an  e x h a u s t   b y p a s s   m e a n s  

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

the   p o r o u s   c a t a l y t i c   s t r u c t u r e .  

18.  A  s t o v e   as  c l a i m e d   in  c l a i m   17,  w h e r e i n   t h e  

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

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



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

some  of   t h e   e x h a u s t   to  b y p a s s   t h e   c o n v e r t e r   m e a n s .  

19.  A  s t o v e   as  c l a i m e d   in   c l a i m s   11,  17  o r   18,   w h i c h  

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

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

m o v e 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   t o  

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

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

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

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

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

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

p o s i t i o n e d   so  t h a t ,   when  s a i d   o t h e r   o p e n i n g   i s   c l o s e d ,  

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

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

20.  A  s t o v e   as  c l a i m e d   in   c l a i m   19,  w h e r e i n   s a i d  

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

o p e n i n g   when  s a i d   d o o r   i s   c l o s e d ,   and  o p e n i n g   s a i d   o t h e r  

o p e n i n g ,   when  s a i d   d o o r   i s   o p e n e d .  

21.  A  s t o v e   as  c l a i m e d   in  c l a i m   19,  w h e r e i n   s a i d  

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

a c r o s s   an  o p e n i n g   in   s a i d   d o o r ,   and  s a i d   means   f o r  

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

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

s u r f a c e   of  s a i d   p a n e   to   h e l p   k e e p   s a i d   s u r f a c e   c l e a n .  

22.  A  s t o v e   as  c l a i m e d   in   c l a i m   21,  w h e r e i n   t h e r e   a r e  

two  p a n e s   of  g l a s s   s e c u r e d   a c r o s s   s a i d   o p e n i n g   in   s a i d  

d o o r   in   s p a c e d ,   p a r a l l e l   r e l a t i o n ,   and  a t   l e a s t   a  p o r t i o n  

of   t h e   p e r i p h e r a l   edge   of   e a c h   of  s a i d   p a n e s   i s   s p a c e d  

f rom  t h e   p e r i p h e r y   of  t h e   o p e n i n g   in  s a i d   d o o r ,   t h e r e b y  

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

o p e n i n g   in  t h e   d o o r .  



23.  A  s t o v e   as  c l a i m e d   in  c l a i m   22,  w h e r e i n   s a i d  

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

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

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

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

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

24.  A  s t o v e   as  c l a i m e d   in  c l a i m   19,  i n c l u d i n g   a  h e a t  

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

c o n f r o n t i n g   r e l a t i o n   to  s a i d   p o r t i o n ,   and  means   f o r  

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

s a i d   s h i e l d   and  s a i d   c h a m b e r .  

25.  A  s t o v e   as  c l a i m e d   in  c l a i m   19,  i n c l u d i n g   a  

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

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

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

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

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

c o n v e r t e r   f rom  t he   e x t e r i o r   of  s a i d   c o m b u s t i o n   c h a m b e r  

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

26.  A  s t o v e   as  c l a i m e d   in  c l a i m   19,  w h e r e i n   s a i d  

o t h e r   of  s a i d   two  o p e n i n g s   i s   in  a  p o r t i o n   of  a  w a l l   o f  

s a i d   c o m b u s t i o n   c h a m b e r   w h i c h   is   i n c l i n e d   to  t h e   v e r t i c a l ,  

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

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

o p e n i n g   to   an  open  p o s i t i o n   r e l a t i v e   t h e r e t o ,   and  s a i d  

d a m p e r   is   c o n n e c t e d   to  s a i d   door   to  be  moved  t h e r e b y  

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

i s   c l o s e d .  

27.  A  s t o v e   as  c l a i m e d   in  c l a i m   26,  w h e r e i n   s a i d  

d o o r   i s   m o u n t e d   on  t h e   f r o n t   w a l l   of  s a i d   f i r e   box ,   a n d  

s a i d   o t h e r   of  s a i d   two  o p e n i n g s   is  f o r m e d   in  an  i n c l i n e d  



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

p l a t e   p r o j e c t s   h o r i z o n t a l l y   f rom  t h e   r e a r   w a l l   of   s a i d  

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

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

r e l a t i o n   to   t h e   b o t t o m   t h e r e o f ,   and  an  a s h   pan  i s  

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

and  p r o j e c t s   a d j a c e n t   i t s   i n n e r   end  b e n e a t h   s a i d   p l a t e .  

28.  A  c o n v e r t e r   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1  -   1 0 ,  

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

p l a t i n u m .  

29.  A  s t o v e   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   1 1  -   2 7 ,  

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

s l e e v e .  

30.  A  s t o v e   as  c l a i m e d   in   c l a i m   29,  w h e r e i n  s a i d  

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

or  p l a t i n u m .  
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