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54)  Space  heating  appliances. 

Qtf)  A  living-flame-effect  gas  fire  has  two  separately  regui  st- 
able  gas  supplies.  One  gas  supply  is  aerated  and  directed  to 
the  front  or  room-side  of  the  fire  and  the  other  is  non-aerated 
and  fed  to  the  back  of  the  fire;  a  control  valve  first  feeds  the 
aerated  gas  to  the  fire  and  then  adds  a  feed  of  the 
non-aerated  gas.  A  pilot  light  can  ignite  the  aerated  gas 
which  then  serves  as  a  pilot  to  ignite  the  non-aerated  gas. 
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FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   c o n c e r n s   s p a c e   h e a t i n g  

a p p l i a n c e s   such  as  open  f i r e s   u s i n g   gas   as  a  f u e l   b u t  

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

BACKGROUND  OF  THE  INVENTION 

For   more  t h a n   t he   p a s t   f i f t y   y e a r s ,   a t t e m p t s   h a v e  

b e e n   made  to   make  gas  f i r e s   r e s e m b l e   s o l i d   f u e l   b u r n e r s .  

Thus   B r i t i s h   P a t e n t   2 8 4 8 6 7   of  1927   d i s c l o s e s   gas   f i r e s  

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

h a v i n g   in  a d d i t i o n   l u m i n o u s   f l a m e s   to   g i v e   t h e  

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

p l a q u e s ,   t h e   p l a q u e s   a r e   u n i f o r m l y   h e a t e d   and  t h u s  

t h e r e   i s   l i t t l e   of  t he   e v e r - c h a r g i n g   f l a m e   p a t t e r n s  

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

l o o k   a r t i f i c i a l   and  no t   v e r y   s i m i l a r   to   t h e   s o l i d   f u e l  

f i r e   t h e y   a r e   i n t e n d e d   to   r e s e m b l e .   A  more  t r u e  

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

a  bed  of  p a r t i c l e s   s i m u l a t i n g   a sh   and  c i n d e r s   and  b u r n i n g  

on  t h e   s u r f a c e   on  wh ich   l a r g e r   a r t i c l e s   s i m u l a t e   t h e  

s o l i d   f u e l   ( c o a l   or  l o g s )   as  shown  in  B r i t i s h   P a t e n t  

1 5 4 1 4 2 3 .   In  such  f i r e s   r a n d o m   c h a n g e s   in  t h e   gas   f l o w  

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

l i v i n g   f l a m e   e f f e c t .   H o w e v e r   a t   low  h e a t   o u t p u t s   n e i t h e r  

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

f u e l   f i r e ,   t he   r ed   g low  d i m i n i s h e s   and  t h e   l u m i n o u s   f l a m e  

l o s e s   r e a l i s m .  

In  t h i s   S p e c i f i c a t i o n ,   " low  h e a t   o u t p u t s "   m e a n s  
h e a t   o u t p u t s   at  t h e   b o t t o m   of  t h e   p e r m i s s i b l e   r a n g e  
of  o u t p u t s   b e l o w   wh ich   p a r t i a l   c o m b u s t i o n   of  t h e  

f u e l   c o u l d   r e s u l t   in  c a r b o n   m o n o x i d e   e m i s s i o n s .   As  a n  

e x a m p l e ,   in  a  f i r e   h a v i n g   a  maximum  gas   c o n s u m p t i o n   o f  

3 1 , 4 0 0   B r i t i s h   T h e r m a l   U n i t s   p e r   h o u r   a  low  h e a t  

o u t p u t   wou ld   c o r r e s p o n d   to   a  c o n s u m p t i o n   of  2 0 , 0 0 0  
B r i t i s h   T h e r m a l   U n i t s   p e r   h o u r .   Wi th   r a d i a n t   p l a q u e  

h e a t e r s ,   l o w e r   h e a t   o u t p u t s   may  be  p o s s i b l e   by  c o n f i n i n g  
t h e   " f i r e "   to  a  c e n t r a l   s t r i p   by  c u t t i n g   o f f   t h e   f u e l  

gas   s u p p l y   to  one  or  more  of  a  p l u r a l i t y   of  i n d i v i d u a l  

b u r n e r s   as  in  B r i t i s h   P a t e n t   1 4 7 4 0 3 3   w i t h   a  f u r t h e r  



l o s s   of  r e a l i s m .  

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

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

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

w i t h   a  c i r c u l a r   o u t e r   edge  on  t h e   r o o m - s i d e .  

In  t h i s   s p e c i f i c a t i o n , " a e r a t e d "   and   " n o n - a e r a t e d "  

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

c o n v e n t i o n a l l y   c o n t a i n i n g   h a l f   t h e   a m o u n t   of  a i r   f o r  
s t o i c h o m e t r i c   c o m b u s t i o n   so  i t   w i l l   b u r n   w i t h   a  b l u e ,  
b a r e l y   v i s i b l e ,   f l a m e   and  a e r a t e d   to   z e r o   or  l o w  
e x t e n t   so  i t   w i l l   b u r n   w i t h   a  y e l l o w   v i s i b l e   f l a m e .  

SUMMARY  OF  THE  INVENTION 

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

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

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

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

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

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

one  f u e l   gas   s u p p l y   means   f o r   gas   w h i c h   w i l l   b u r n   w i t h  

a  l u m i n o u s   f l a m e   and  at   l e a s t   one  f u e l   gas   s u p p l y   m e a n s  

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

f l a m e ,   t h e   means   b e i n g   d i s p o s e d   so  t h a t   t h e   gas   f l o w s  

u p w a r d l y   t h r o u g h   a t   l e a s t   p a r t   of  t h e   bed   d e p t h ,  

i s   c h a r a c t e r i s e d   in   t h a t   t h e   f u e l   s u p p l y   means   f o r   t h e  

a e r a t e d   gas   i s   d i r e c t e d   to   a  zone   a l o n g   t h e   o u t e r   e d g e  

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

b u r n i n g   gas  i s   d i r e c t e d   to   a  zone   r e m o t e   f rom  t h a t  

edge   and  in  t h a t   a  gas   f l o w   r e g u l a t o r   a t   d e s i r e d   l o w  

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

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

o n l y   at   h i g h e r   h e a t   o u t p u t s   p e r m i t s   an  a d d i t i o n a l   f l o w  

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

m e r e l y   t h a t   t h e   r o o m s i d e   edge  h a s   a  r e d   glow  w i t h   a  

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

down  to  a s h e s   and  c i n d e r s   bu t   in  a d d i t i o n   s i n c e   t he   h o t  

g a s e s   a r e   s w e p t   o v e r   t he   l a r g e r   m a t e r i a l   by  a  f l u e   e f f e c t ,  



a  c o m b i n a t i o n   of  w a l l   a t t a c h m e n t   of  gas  f l o w   and  t h e  

a s p i r a t i o n   of  room  a i r   ( m a i n l y   t h e   l a t t e r ) ,   t h i s   l a r g e r  

m a t e r i a l   a l s o   g l o w s .   T h i s   g i v e s   a  v e r y   good  v i s u a l   e f f e c t .  

The  a e r a t e d   gas   t e n d s   to   be  d i f f u s e d   o v e r   b o t h   z o n e s  

by  t h e   p o r o u s   m a t e r i a l   b u t   any   a e r a t e d   gas  e n t e r i n g   t h e  

s e c o n d   zone   i s   of  c o u r s e   i g n i t e d   by  t h e   ma in   f l o w   t h r o u g h  

t h e   f i r s t   z o n e .   H o w e v e r   r e s t r i c t i n g   t h a t   a m o u n t   of  a e r a t e d  

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

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

t h e   e m i s s i o n   of  n o x i o u s   g a s e s .   W h i l s t   i t   w o u l d   b e  

p o s s i b l e   to   u se   a  s h a l l o w   b e d   of  p o r o u s   m a t e r i a l   in   t h e  

f i r s t   z o n e ,   i t   i s   f e l t   t h a t   t h e   n a t u r a l   a p p e a r a n c e   o f  

t h e   f i r s t   zone  c o u l d   be  i m p a i r e d   i f   t h e   gas   was  n o t   e v e n l y  

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

d e p t h   of  m a t e r i a l   and  to   s e p a r a t e   t h e   z o n e s   by  a  b a f f l e ,  

t h e   t o p   edge   of  w h i c h   can  be  c o n c e a l e d   w i t h i n   t h e   m a t e r i a l  

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

I f   t h e   b a f f l e   i s   in   t h e   f o rm  of  a  box  d i v i d e d   to   f o r m  

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

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

r e l a t i v e l y   l o n g   ( t h e   w i d t h   of  t h e   b o x )   and  so  l i t t l e  

a e r a t e d   gas   w i l l   e n t e r   t h e   s e c o n d   z o n e .   By  t h e s e  

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

e x a m p l e   a b o v e   can  be  o p e r a t e d   at   c o n s u m p t i o n s   of  1 2 , 0 0 0  

B r i t i s h   T h e r m a l   U n i t s   p e r   h o u r .   The  l o w e r   t h e   c o n s u m p t i o n  

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

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

can  o n l y   be  t u r n e d   down  to  2 0 , 0 0 0   B r i t i s h   T h e r m a l   U n i t s  

p e r   h o u r .   A n o t h e r   a d v a n t a g e   of   t h e   a p p l i a n c e   a c c o r d i n g  

to  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   t h e   h e a t   o u t p u t  

b u i l d - u p   when  i g n i t e d   i s   r a p i d ,   and  t he   a r r a n g e m e n t  

i s   s u c h   as  to   g i v e   o u t   h e a t   e f f i c i e n t l y   even   at   l o w  

o u t p u t s .   A  c o n v e n i e n t   form  of  s u p p l y   means   box  i s   o n e  

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

so  t h e   e m e r g i n g   gas   f i r s t   f l o w s   d o w n w a r d l y   and  t h e n   u p -  
w a r d s  b e i n g   d i f f u s e d   by  t h e   m a t e r i a l   on  b o t h   p a s s e s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   a  s c h e m a t i c   p l a n   v i e w   of  a  b u r n e r   t r a y  

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

F i g u r e   2  i s   a  s c h e m a t i c   s e c t i o n   on  l i n e   I I  -   I I   o f  

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

e m b e r s   and  s o l i d   f u e l ,   a n d  

F i g u r e   3  i s   a  s c h e m a t i c   c i r c u i t   d i a g r a m .  

BEST  MODE  OF  PERFORMING  THE  INVENTION 

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   d r a w i n g s .  

A  b u r n e r   t r a y   11  m o u n t s   a  c o n t r o l   p a n e l   12  and  a  p i l o t  

l i g h t   a s s e m b l y   13  and  c o n t a i n s   a  b u r n e r   box  14.  The  t r a y  

can  be  t r a p e z o i d a l   as  shown  t o   f i t   i n t o   a  n o r m a l   h e a r t h  

and  has   u p t u r n e d   o u t e r   w a l l s   15.   The  box   i s   c o n v e n i e n t l y  

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

t h e   t r a y .   The  box  i s   t o w a r d s   t h e   f r o n t   of  t h e   t r a y   a n d  

s p a c e d   a b o u t   1  c e n t i m e t r e   f r o m   t h e   f r o n t   of  t h e   t r a y   ( t h e  

f r o n t   i s   t he   l o n g e r   of  t h e   two  p a r a l l e l   s i d e s   of  t h e   t r a y  

and  when  t h e   t r a y   i s   i n s t a l l e d   w i l l   be  on  t h e   r o o m - s i d e  

of  t h e   f i r e ) .   A  s p a c e   can  be  l e f t   b e t w e e n   t h e   b o t t o m   o f  

t h e   box  and  t he   t r a y   to   a l l o w   a i r   to   e n t e r   t h e   t r a y  

t h r o u g h   h o l e s   ( n o t   s h o w n )   and  f l o w   b e l o w   t h e   box  t o  

m e r g e   w i t h   t h e   gas   in   t h e   t r a y .   H o w e v e r   i t   i s   t h o u g h t  

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

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

t h a t   t h e   a i r   i s   d i r e c t e d   t o   t h e   b a c k   of  t h e   b o x .   A 

p a r t i t i o n   d i v i d e s   t h e   box   i n t o   a  r e a r   c h a m b e r   17  a n d  

a  f r o n t   c h a m b e r   18.   The  b o x   and  t h u s   t h e   two  c h a m b e r s  

a r e   s e a l e d   by  a  l i d   or  c o v e r   19  w i t h   d e p e n d i n g   f r o n t  

and  r e a r   f l a n g e s   e x c e p t   f o r   l o n g   n a r r o w   p a s s a g e s   2 0  

a l o n g   t h e   f r o n t   and  r e a r   of  t h e   box  b e t w e e n   on  t h e  

one  hand   t h e   c o v e r   and  t h e   f l a n g e s   and  on  t h e   o t h e r  

h a n d   t h e   f r o n t   and  r e a r   w a l l s   of  t h e   box ;   e ach   c h a m b e r  

h a s   a  gas  e n t r y   21.  R e f r a c t o r y   m a t e r i a l s   22  f o r   s i m u l -  

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

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

in   a  low  t h e r m a l   c a p a c i t y ,   good  t e m p e r a t u r e   r e s i s t a n c e ,  

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

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



and  i t s   l i d ,   t h e   p a r t i c l e   s i z e   of  t h i s   m a t e r i a l   ( a s   i s  

known)   i s   s m a l l   e n o u g h   t o   d i f f u s e   the   gas  and  so  t h a t  

t h e   gas   w i l l   b u r n   o n l y   on  t h e   s u r f a c e   of  t h e   m a t e r i a l .  

F u r t h e r   r e f r a c t o r y   m a t e r i a l   23  f o r   s i m u l a t i n g   s o l i d  

f u e l   s u c h   as  l o g s   or   c o a l   i s   p l a c e d   on  t o p   of  t h e  

m a t e r i a l   22.  The  m a t e r i a l s   in  o r d e r   to   s i m u l a t e   a  

r e a l   s o l i d   f u e l   f i r e   i s   h e a p e d   up  t o w a r d s   t h e   b a c k  

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

R e f e r r i n g   now  to   F i g u r e   3,  a  ma ins   s u p p l y   30  o f  

f u e l   gas   i s   s p l i t   i n t o   t h r e e   b r a n c h e s   24,  25  and  2 6  

w h i c h   a r e   c o n n e c t e d   to   a  r e g u l a t o r   27  of  t h e   t y p e   t h a t  

f rom  an  " o f f "   p o s i t i o n   f i r s t   p e r m i t s   a  p r e d e t e r m i n e d  

f l o w   t h r o u g h   t h e   b r a n c h   24  ( t o   t h e   p i l o t   l i g h t   a s s e m b l y  

1 3 ) ,   t h e n   a  f l o w   t h r o u g h   t h e   b r a n c h   25  p r e f e r a b l y   f r o m  

a  minimum  p r e s e t   r a t e   p r o g r e s s i v e l y   to  a  maximum  d e s i g n  

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

t h e   b r a n c h   26.  Such   r e g u l a t o r s   a re   r e a d i l y   a v a i l a b l e  

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

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

From  t h e   r e g u l a t o r ,   t h e   b r a n c h   25  l e a d s   to   an  a i r  

a s p i r a t o r   28,  to  mix  i n t o   t h e   gas   t he   u s u a l   a m o u n t   o f  

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

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

26  l e a d s   d i r e c t l y   t o   t h e  r e a r   c h a m b e r   17.  O r i g i n a l l y  

i t   was  t h o u g h t   t h a t   t h e   b r a n c h   25  s h o u l d   t a k e   b e t w e e n  

o n e - f i f t h   and  o n e - h a l f   of   t h e   t o t a l   f l o w   a t   m a x i m u m  

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

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

more  t h a n   o n e - h a l f   t h e   maximum  t o t a l   f l o w .   The  g a s  

e m e r g e s   f rom  t h e   box  t h r o u g h   t h e   p a s s a g e s   w h i c h   s e r v e  

one  as  an  a e r a t e d   j e t   and  t h e   o t h e r   as  a  n o n - a e r a t e d  

j e t ,   t h e   a e r a t e d   j e t   e n t e r i n g   a  zone  of  t h e   m a t e r i a l  

w h i c h   i s   w e l l   d e f i n e d   b e t w e e n   t h e   box  and  t h e   f r o n t   o f  

t h e   t r a y   so  t h e   a e r a t e d   gas   d i s t r i b u t i o n   or  p o r t  

l o a d i n g   i s   s u b s t a n t i a l l y   u n i f o r m   a l o n g   t he   z o n e .   T h e  

a e r a t e d   gas  b u r n s   s t e a d i l y   and  has   been   f o u n d   t o   c r o s s -  

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

r o l l - o v e r   c a u s i n g   an  a l a r m i n g   w h o o s h .  



The  p i l o t   l i g h t   a s s e m b l y   13  s t i c k s   up  in   f r o n t   o f  

t he   t r a y   and  has   t h r e e   o r i f i c e s ,   one  31  d i r e c t e d   t o  

p r o j e c t   a  f l a m e   o n t o   t h e   s u r f a c e   of  t h e   m a t e r i a l   2 2 ,  

one  32  to   d i r e c t   a  f l a m e   o n t o   a  p i e z o - e l e c t r i c  

i g n i t e r   33  and  t h e   t h i r d   34  to   d i r e c t   a  f l a m e  

t o w a r d s   a  f l a m e   f a i l u r e   s e n s e r   35 .   The  t h r e e   o r i f i c e s  

a r e   d i s p o s e d   to   g i v e   r e l i a b l e   c r o s s - i g n i t i o n .  

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

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

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

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

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

a e r a t e d   gas  o v e r   a  r a n g e   of  1 2 , o o o   to   1 8 , o o o   B . T . U . ' s  

p e r   h o u r   g l o w i n g   l i k e   a  low  f i r e   and  t h e n   an  e x t r a  

1 4 , o o o   to  1 6 , o o o   B . T . U ' s   can  be  p r o g r e s s i v e l y   a d d e d  

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

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

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

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

b u n c h   or  cone  to  some  e x t e n t   b u t   w i t h   gas   f i r e s  

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

t h e   gas   s t a r t s   b u n c h i n g   l o w e r   down  w i t h i n   t h e   m a t e r i a l ) ,  

i t   i s   p o s s i b l e   to   c o m p e n s a t e   by  means   of  a  b a f f l e   or  b  

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

C a r e   must   be  t a k e n   to   a v o i d   gas   l e a k s   and  i t   i s  

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

g a s   p r e s s u r e s   and  a i r   p r e s s u r e s   b e f o r e   r i s k i n g   a l l o w i n g  

a i r   to   e n t e r   t h e   m a t e r i a l   22  as  by  e n t e r i n g   h o l e s  

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

p r o v i d e d   b e t w e e n   t h e   t r a y   and  t h e   b o t t o m   of  t h e   b o x .  



1.  A  s p a c e   h e a t i n g   a p p l i a n c e   f o r   g i v i n g   t h e   e f f e c t   o f  

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

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

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

s u c h   as  l o g s   or  c o a l ,   t h e   bed  h a v i n g   an  o u t e r   r o o m - s i d e  

e d g e ,   at   l e a s t   one  f u e l   gas   s u p p l y   means   f o r   gas   w h i c h  

w i l l   b u r n   w i t h   a  l u m i n o u s   f l a m e   and  a t   l e a s t   one  f u e l  

gas  s u p p l y   means   f o r   gas   w h i c h   w i l l   b u r n   w i t h   a n  

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

so  t h a t   t he   gas   f l o w s   u p w a r d l y   t h r o u g h   at  l e a s t   p a r t   o f  

t he   bed  d e p t h ,  

c h a r a c t e r i s e d   in  t h a t   t h e   f u e l   s u p p l y   means   f o r   t h e  

a e r a t e d   gas  i s   d i r e c t e d   to   a  zone  a l o n g   t h e   o u t e r  

edge  and  t h a t   t h e   f u e l   s u p p l y   means   f o r   t h e   l u m i n o u s  

b u r n i n g   gas  i s   d i r e c t e d   to   a  zone  r e m o t e   f rom  t h a t   e d g e  

and  in  t h a t   a  gas   f l o w   r e g u l a t o r   at  d e s i r e d   low  h e a t  

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

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

f l o w   of  t he   l u m i n o u s l y   b u r n i n g   g a s .  
2.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   1  f u r t h e r   c h a r a c t e r i s e d  

by  a  b a f f l e   m i n i m i s i n g   c r o s s   f l o w   of  t h e   two  g a s e s   b e t w e e n  

t h e   two  z o n e s .  

3.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   2  f u r t h e r   c h a r a c t e r -  

i s e d   in  t h a t   t h e   b a f f l e   i s   f o r m e d   by  t h e   gas   s u p p l y   m e a n s .  

4.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   3  f u r t h e r   c h a r a c t e r -  

i s e d   in  t h a t   t h e   b a f f l e   i s   in   t h e   fo rm  of  a  box  e x t e n d i n g  

p a r a l l e l   to  t h e   s a i d   edge   w h i c h   box  i s   d i v i d e d   l e n g t h w i s e  
to  form  t he   two  s u p p l y   means   w h i c h   means   a r e   of  c o u r s e  

t o t a l l y   c l o s e d   e x c e p t   f o r   gas   i n l e t s   and  o u t l e t s .  

5.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   4  f u r t h e r   c h a r a c t e r -  

i s e d   in  t h a t   t h e   b o x ' s   t o p  i s   in  t h e   fo rm  of  a  l i d   w i t h  

d e p e n d i n g   f r o n t   and  r e a r   f l a n g e s ,   t h e   gas  o u t l e t s   b e i n g  
d e f i n e d   by  c l e a r a n c e s   b e t w e e n   on  t h e   one  hand   t h e   l i d  

and  t h e   f l a n g e s   and  on  t h e   o t h e r   hand   t h e   f r o n t   and  r e a r  
w a l l s   of  t h e   b o x .  

6.  An  a p p l i a n c e   a c c o r d i n g   a c c o r d i n g   to   a n y  o n e   of  t h e  

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



s u p p l y   means   a r e   f e d   f rom  a  common  gas   f e e d   t h r o u g h   t h e  

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

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

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

of  gas   to   a n o t h e r   p i p e   as  w e l l   l e a d i n g   to   t h e   l u m i n o u s  

b u r n i n g   gas   s u p p l y   m e a n s .  

7.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   6  w h e r e i n   t h e   f i r s t  

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

8.  An  a p p l i a n c e   a c c o r d i n g   t o   a n y  o n e   of  t he   p r e c e d i n g  

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

o n e - h a l f   of  t h e   t o t a l   gas  c o n s u m p t i o n   at   f u l l   r a t e d  

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

m e a n s .  

9.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   8  f u r t h e r  

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

gas  f l o w i n g   f rom  t h e   a e r a t e d   gas   s u p p l y   m e a n s .  

10.  An  a p p l i a n c e   a c c o r d i n g   to   c l a i m   9  f u r t h e r  

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

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

f a i l u r e   s e n s e r .  
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