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Improvement  in  a  stove. 
A  draught  regulator  (10)  in  a  stove  (1)  is  adapted  for 

controlling  simultaneously  the  supply  of  primary  (13)  and 
secondary  (16)  combustion  air  at  a  predetermined  ratio.  The 
secondary  combustion  air  is  carried  from  the  regulator 
through  a  passage  (7)  beneath the  combustion  chamber (3). 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e m e n t   i n  

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

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

In  t h e   c o u r s e   of   t h e   y e a r s ,   many  d i f f e r e n t   t y p e s   o f  

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

d i n g   wood  and  c o k e .   An  e x a m p l e   of  s u c h   i s   d e s c r i b e d   i n  

N o r w e g i a n   P a t e n t   6 5 , 5 5 8 ,   in   w h i c h   t h e   s t o v e   i n c l u d e s   a  u n i t   f o r  

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

c h a m b e r   a t   an  a p p r o p r i a t e   l o c a t i o n ,   and  in   w h i c h   the   s u p p l y   o f  

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

A  d i s t i n c t   d i s a d v a n t a g e   of  t h e   known  s t o v e s   h a v i n g  

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

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

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

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

t h e   a m o u n t   of  s e c o n d a r y   a i r   is   too   much  or   too   l i t t l e   in   r e l a t i o n  

to  t h e   a m o u n t   of  p r i m a r y   a i r   i n t r o d u c e d .  

In  t h e   s t o v e s   known  h i t h e r t o ,   one  s e t s   t he   d e s i r e d  

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

w h i l e   t h e   s u p p l y   of  s e c o n d a r y   a i r   i s   s e t   more   or  l e s s   by  c h a n c e .  

T h u s ,   in   t h e   s t o v e   d e s c r i b e d   in  t he   a b o v e - r e f e r e n c e d   p a t e n t ,  

t h e   u p p e r   r e g u l a t o r   i s   s e t   so  as  to  o b t a i n   t h e   " d r a u g h t "   o n e  

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

d r a u g h t   of   p r i m a r y   a i r   can  be  f e l t   as  p r o d u c e d   h e a t   and  o b s e r v e d  

in  t h e   s t o v e .   H o w e v e r ,   t h e   a d j u s t m e n t   of   t h e   s u p p l y   of  s e c o n d a r y  

a i r   w i t h   t h e   l o w e r   d r a u g h t   r e g u l a t o r   i s   more   a  m a t t e r   of  g u e s s -  

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

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

p r i o r   a r t   s t o v e s   is  u s u a l l y   i n c o r r e c t l y   a d j u s t e d .  

O b s e r v a b l e   or   n o t ,   h o w e v e r ,   c o r r e c t   r e g u l a t i o n   o f  

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

e c o n o m y .   I f   too  l i t t l e   s e c o n d a r y   a i r   i s   i n t r o d u c e d ,   u n c o m b u s t e d  

g a s e s   a r e   d rawn  ou t   t h r o u g h   t h e   c h i m n e y   and  may  c o n d e n s e   o n  

t h e   i n t e r i o r   t h e r e o f ,   w i t h   t he   u n f o r t u n a t e   c o n s e q u e n c e s   t h i s   h a s .  

The  f u e l   i s   p o o r l y   u t i l i z e d   in  t h i s   m a n n e r .   On  t he   o t h e r   h a n d ,  

an  o v e r s u p p l y   of  s e c o n d a r y   a i r   w i l l   i n d e e d   r e s u l t   in  more  c o m -  

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



t h r o u g h   t h e   s t o v e   and  c h i m n e y ,   w i t h   t h e   r e s u l t   t h a t   u n n e c e s -  

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

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

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

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

p r e v i o u s l y   o c c u r r e d   a l m o s t   by  g u e s s w o r k ,   and  i t   i s   a  p r i m a r y  

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

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

p r i m a r y   a i r   and  s e c o n d a r y   a i r .  

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

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

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

c h a m b e r .   The  r a t i o  b e t w e e n   t h e   r e s p e c t i v e   a m o u n t s   of   a i r  i s  

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

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

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

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

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

The  i n v e n t i o n   i s   c h a r a c t e r i z e d   by  t h e   f e a t u r e s   r e c i t e d  

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

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

i n g s ,   w h e r e  

F i g u r e   1  i s   a  s c h e m a t i c   i l l u s t r a t i o n ,   in  l o n g i t u d i n a l  

s e c t i o n ,   of  an  e m b o d i m e n t   e x a m p l e   of   a  s t o v e   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n ,  

F i g u r e   2  shows  a  c r o s s   s e c t i o n   t h r o u g h   t h e   s t o v e ,  

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

F i g u r e   3  shows  t h e   same  v i e w   as  F i g u r e   2,  b u t   s e e n  

t o w a r d   t h e   i n t e r i o r   r e a r   w a l l   of   t h e   s t o v e ,   a n d  

F i g u r e   4,  in   a  f a c e - o n   v i e w ,   shows  a  s t o k i n g   d o o r  

w i t h   a  d r a u g h t   r e g u l a t o r   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

The  s t o v e   i l l u s t r a t e d   in   F i g u r e s   1  -   3  c o m p r i s e s   a  

s u i t a b l y - s h a p e d   s t o v e   body   1,  a  s t o k i n g   d o o r   2,  a  c o m b u s t i o n  

c h a m b e r   3  and  a  smoke  f l u e   4.  The  v a r i o u s   c o m p o n e n t s   can  b e  

made  of   c a s t   i r o n ,   and  t h e   s t o v e   can   be  c o n s t r u c t e d   in  a  c o n -  

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

of   a p p r o p r i a t e   f a s t e n i n g   means   and  w i t h   s t o v e   c e m e n t .  

Above   t h e   c o m b u s t i o n   c h a m b e r ,   as  known  pe r   s e ,   t h e r e  



is   a  s h i e l d   5,  and  r u n n i n g   b e n e a t h   t h e   b o t t o m   6  of  t h e   c o m b u s -  

t i o n   c h a m b e r   i s   a  p a s s a g e w a y   7,  w h i c h   c o n t i n u e s   a l o n g   t h e   i n n e r  

end  w a l l   8  of  t h e   c o m b u s t i o n   c h a m b e r   and  o p e n s   o u t   a t   t h e   t o p  
of  t h i s   w a l l   as  shown  in   F i g u r e   3,  t h e   w a l l   8  h a v i n g   a  c o u n t e r -  

sunk   s e c t i o n   w h i c h   c o l l e c t s   t h e   a i r   f rom  t h e   p a s s a g e w a y   7  i n  

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

n e e d e d .   The  d r a u g h t   r e g u l a t o r   in  t h e   i l l u s t r a t e d   e x a m p l e   c o m -  

p r i s e s   a  r o t a t a b l e   d i s k   10  on  t h e   s t o v e   d o o r   2  as  shown  i n  

F i g u r e   4,  and  t h e   d r a u g h t   o p e n i n g   11  f o r   t h e   s u p p l y   of  p r i m a r y  
a i r   l e a d s   i n t o   t h e   b o t t o m   of   t he   c o m b u s t i o n   c h a m b e r   3  a t   i t s  

f o r w a r d m o s t   end ,   e m e r g i n g   t h r o u g h   o p e n i n g s   12  f rom  a  d i s t r i b u -  

t i o n   c h a m b e r   on  t h e   i n s i d e   of  t he   s t o v e   d o o r   2.  The  p r i m a r y  

a i r   f l o w s   s u b s t a n t i a l l y   as  i n d i c a t e d   by  t h e   s o l i d   a r r o w s   1 3 .  

The  p a s s a g e w a y   7  b e n e a t h   t h e   b o t t o m   6  of   t h e   c o m b u s t i o n   c h a m b e r  

has   an  i n l e t   14  a t   t h e   s t o v e   d o o r   2,  and  t h i s   i n l e t   i s   r e g u -  
l a t e d   a l s o   by  an  i n l e t   o p e n i n g   15  in  t h e   r o t a t a b l e   r e g u l a t o r  

d i s k   10 .   The  s e c o n d a r y   a i r   w i l l   f l o w   as  i n d i c a t e d   by  t h e  

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

3  a t   t h e   t o p   of   t h e   b a c k   w a l l   t h e r e o f   and  e n s u r e s   c o m p l e t e   c o m -  

b u s t i o n   o f   n o n - c o m b u s t e d   g a s e s .   At  t h e   t o p   of  t h e   c o m b u s t i o n  

c h a m b e r   3,  f l u e   gas   w h i c h   i s   a  p r o d u c t   of  t h e   c o m b u s t i o n   of  b o t h  

p r i m a r y   a i r   and  s e c o n d a r y   a i r   is   f o r m e d ,   and  t h e   f l u e   g a s e s  
f l o w   t o g e t h e r   o v e r   t h e   s h i e l d   5  and  o u t   t h r o u g h   t h e   smoke  f l u e .  

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

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

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

d i s k   10,  as  shown  in  F i g u r e   4,  a l s o   has   o p e n i n g s   f o r   p r i m a r y  

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

in  t h a t   r e s p e c t i v e   s e t t i n g s   of  t he   d i s k   10  w i l l   u n c o v e r   or  c o v e r  

c o r r e s p o n d i n g   o p e n i n g s   in   t h e   s t o v e   d o o r   i t s e l f .  

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

s e c o n d a r y   a i r   i s   d e t e r m i n e d   by  e x p e r i m e n t s   and  t e s t s ,   and  t h e  

s i z e   of   t h e   o p e n i n g s   11  in  t h e   door   10,  f o r   p r i m a r y   a i r ,   i n  

r e l a t i o n   to   t h e   o p e n i n g s   15  f o r   s e c o n d a r y   a i r ,   i s   d e t e r m i n e d  

on  t h e   b a s i s   of  t he   r e s u l t s   of  t h e s e   e x p e r i m e n t s   and  t e s t s ,   s u c h  

t h a t   one  may  be  s u r e   of   o b t a i n i n g   a t   a l l   t i m e s   the   a i r   s u p p l y  

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

d r a u g h t   r e g u l a t o r .  



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

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

f l o w s   up  a l o n g   i t s   end   w a l l   a l s o   o f f e r s   two  s u b s t a n t i a l   a d v a n -  

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

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

t i o n   c h a m b e r   3,  and  s e c o n d l y ,   t h e   c i r c u l a t i n g   l a y e r   of   a i r   t h a t  

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

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

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

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

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

v i e w e d   as  m e r e l y   an  i l l u s t r a t i o n   of   t h e   i n v e n t i o n ,   as  t h e   p r i n -  

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

and  s e c o n d a r y   a i r   by  means   of  t h e   same  r e g u l a t o r ,   w h o s e   s e t t i n g s  

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

can  be  u t i l i z e d   on  o t h e r   t y p e s   of   s t o v e s ,   f o r   e x a m p l e ,   v e r t i c a l  

s t o v e s .  



1.  An  i m p r o v e m e n t   in  a  s t o v e ,   e s p e c i a l l y   a  w o o d - b u r n i n g  

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

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

t h e   d r a u g h t   r e g u l a t o r   i s   a d a p t e d   a l s o   to  r e g u l a t e   t he   s u p p l y   o f  

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

of  p r i m a r y   and  s e c o n d a r y   a i r   i s   a l m o s t   c o n s t a n t .  

2.  An  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   i n  

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

l e a s t   two  o p e n i n g s   w h i c h ,   a t   d i f f e r e n t   s e t t i n g s   of  t h e   r e g u l a t o r ,  

c o v e r   or   u n c o v e r   t h e i r   r e s p e c t i v e   a i r   i n l e t s   to  t he   s t o v e ,   o n e  

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

s e c o n d a r y   a i r .  

3.  An  i m p r o v e m e n t   a c c o r d i n g   to  c l a i m s   1  and  2,  c h a r a c t e r -  

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

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

t h e   d r a u g h t   r e g u l a t o r .  
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