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55)  Device  for  heating  a  fluid. 
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A  device  for  heating  a  fluid,  for  example,  in  a  central 
heating  boiler,  comprising  a  heat  exchanger  (7)  in  the  fluid 
conduit,  a  liquid  or  gaseous  fuel  burner  (2)  associated  with 
said  heat  exchanger  (1)  and  a  housing  (5)  enveloping  the 
heat  exchanger  (1)  and  the  burner  (2)  to  form  a  combus- 
tion  channel  having  an  inlet  (6)  for  the  combustion  air 
and  an  outlet  (7)  for  the  exhaust  gases,  as  well  as  a  blow- 
ing  apparatus  (8)  for  producing  a  forced  transport  of 
combustion  gases  through  the  channel,  wherein  a  pressu- 
re-difference  switch  (9)  communicates  on  the  one  hand 
through  a  conduit  (14)  with  a  measuring  point  (P,)  of  the 
channel  near  the  blowing  apparatus  and  on  the  other  hand 
throuwh  a  further  conduit  (17)  with  a  second  measuring 
point  (P2)  further  remote  from  the  blowing  apparatus  (8)  in 
the  channel,  said  switch  (9)  controlling  a  valve  (4)  in  the 
fuel  supply  and  in  the  further  conduit  a  second  valve  (18) 
controlled  by  the  pressure-difference  switch  (9)  is  included, 
said  second  valve  (18)  establishing  a  communication  be- 
tween  the  other  side  of  the  pressure-difference  switch  (9) 
with  the  atmosphere  when  the  fuel  valve  (4)  is  closed  in 
order  to  providing  a  sufficiently  high  pressure  difference 
for  overcoming  the  resistances  in  the  various  valves. 
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The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   h e a t i n g  

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

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

e n v e l o p i n g   t h e   h e a t   e x c h a n g e r   and  t h e   b u r n e r   to   f o rm  a  c o m -  

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

o u t l e t   f o r   t h e   e x h a u s t   g a s e s .  
The  i n v e n t i o n   has   f o r   i t s   o b j e c t   to   p r o v i d e   a  

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

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

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

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

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

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

a p p a r a t u s   and  on  t h e   o t h e r   hand   t h r o u g h   a  f u r t h e r   c o n d u i t   w i t h  

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

f u e l   s u p p l y .  

T h a n k s   to  t h e   p r e s e n c e   of  t h e   b l o w i n g   a p p a r a -  

t u s   an  e x c e s s   a m o u n t   of  c o m b u s t i o n   a i r   can   be  s u p p l i e d   to  t h e  

c o m b u s t i o n   s p a c e ,   so  t h a t   t h e   c o m b u s t i o n   p r o c e s s   w i l l   be  o p -  
t i m a l .   In  t h e   e v e n t   of  f a i l u r e   of  t h e   b l o w i n g   a p p a r a t u s   f o r  

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

f-hat   t h e   f u e l   s u p p l y   to  t h e   b u r n e r   i s   c u t   o f f .  



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

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

b l o w i n g   a p p a r a t u s   i s   o p e r a t i n g .   The  i n v e n t i o n   u t i l i s e s   t h i s  

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

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

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

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

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

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

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

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

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

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

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

two  m e a s u r i n g   p o i n t s .   H o w e v e r ,   as  s o o n   as  t h e   b u r n e r   i s   o p e r a -  

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

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

s e n s i t i v i t y   of  t h e   d e v i c e   i s   m a i n t a i n e d .  

I t   may  be  a d v a n t a g e o u s   to   a r r a n g e   t h e   m e a s u -  

r i n g   p o i n t s   one  on  e a c h   of  t h e   h e a t   e x c h a n g e r   w i t h   r e s p e c t   t o  

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

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

r e q u i r e d   p r e s s u r e   d i f f e r e n c e   f o r   t h e   p r e s s u r e - d i f f e r e n c e  

s w i t c h   can   be  r e a d i l y   o b t a i n e d .  

The  d e v i c e   d e s c r i b e d   a b o v e   i s   e x t r e m e l y   s u i t a -  

b l e   f o r   u se   in   h e a t i n g   a p p a r a t u s ,   in   w h i c h   t h e   b l o w i n g   a p p a r a -  
t u s   i s   d i s p o s e d   n e a r   t h e   i n l e t   of  t h e   d e v i c e .  

The  d e v i c e   w i l l   be  d e s c r i b e d   more   f u l l y   h e r i n -  

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

F i g .   1  shows  s c h e m a t i c a l l y   t h e   a r r a n g e m e n t   o f  

a  h e a t i n g   d e v i c e   c o m p r i s i n g   a  c o n t r o l - s y s t e m   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 .   2  shows   an  a l t e r n a t i v e   e m b o d i m e n t .  

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

d e s i g n a t e d   w i t h   t h e   same  r e f e r e n c e   n u m e r a l s .  



The  d e v i c e   m a i n l y   c o m p r i s e s   a  h e a t   e x c h a n g e r   1 ,  

w h i c h   i s   i n c l u d e d   in  a  f l u i d   f l o w   s y s t e m .   T h i s   f l o w   s y s t e m   m a y  

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

s y s t e m   of  a  c e n t r a l   h e a t i n g   s y s t e m .   R e f e r e n c e   n u m e r a l   2  d e s i g -  

n a t e s   t h e   b u r n e r   f ed   f rom  a  c o n d u i t   3  i n c l u d i n g   a  f u e l   v a l v e   4 .  

The  b u r n e r   and  t h e   h e a t   e x c h a n g e r   a r e   s u r r o u n d e d   by  a  h o u s i n g  

5  of  any  s h a p e   h a v i n g   an  i n l e t   6  and  an  o u t l e t   7,  f r e s h   c o m b u s -  

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

g a s e s   b e i n g   c o n d u c t e d   away  t h r o u g h   s a i d   o u t l e t   7  to   a  c h i m n e y  

or  t h e   l i k e .  

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

8  is   p r o v i d e d   in  t h e   fo rm  of  an  e l e c t r i c   b l o w e r   in  t h e   e m b o d i -  

ment   shown :   in  f i g .   1  i t   i s   a r r a n g e d   n e a r   t he   i n l e t   6  and  i n  

t h e   e m b o d i m e n t   of  f i g .   2  in  t h e   o u t l e t   7 .  

The  d e v i c e   c o m p r i s e s   f u r t h e r m o r e   a  p r e s s u r e -  
d i f f e r e n c e   s w i t c h   9  c o n s i s t i n g   in   t h e   e m b o d i m e n t   shown  of  a  

h o u s i n g   10,  in  w h i c h   a  d i a p h r a g m   11  is   a r r a n g e d .   The  d i a p h r a g m  

11  i s   c o n n e c t e d   w i t h   a  c o n t r o l - r o d   12,  w h i c h   can  c h a n g e   o v e r   a  

m e c h a n i c a l   s w i t c h   1 3 .  

One  s i d e   o f . t h e   s i d e   of  t h e   h o u s i n g   10  r e m o t e  

f rom  t h e   c o n t r o l - r o d   12  c o m m u n i c a t e s   t h r o u g h   a  c o n d u i t   14  w i t h  

a  m e a s u r i n g   p o i n t   15  in  t h e   f l o w   c h a n n e l   a c r o s s   t h e   h o u s i n g   5 .  

From  a  m e a s u r i n g   p o i n t   16  f u r t h e r   r e m o t e   f r o m  

t h e   b l o w i n g   a p p a r a t u s   8  a  c o n d u i t   17  l e a d s   to   a  v a l v e   18,  f r o m  

w h e r e   a  c o n d u i t   19  l e a d s   to  t h e   o t h e r   s i d e   of  t h e   h o u s i n g   10 

of  t h e   p r e s s u r e - d i f f e r e n c e   s w i t c h   9 .  

In  t h e   e m b o d i m e n t   shown  t h e   v a l v e   18  i s   c o n -  

s t r u c t e d   in  t h e   fo rm  of  an  e l e c t r i c a l l y   c o n t r o l l e d   v a l v e   r e s e t  

by  a  s p r i n g .   The  e l e c t r i c   f e e d   of   t h e   v a l v e   18  is   c o n t r o l l e d  

t h r o u g h   t h e   c a b l e   20  by  t h e   s w i t c h   13  of  t h e   p r e s s u r e - d i f f e -  

r e n c e   s w i t c h   9.  F i n a l l y   a  f u r t h e r   t e r m i n a l   of  t h e   s w i t c h   13  

i s   c o n n e c t e d   to   t h e   f u e l   v a l v e   4  t h r o u g h   a  c a b l e   2 1 .  

The  d e v i c e   shown  in  f i g .   1  o p e r a t e s   as  f o l l o w s .  

Owing  to   t h e   a i r   t r a n s p o r t   by  t h e   b l o w i n g   a p p a -  

r a t u s   8  t h r o u g h   t h e   c h a n n e l   in  t h e   h o u s i n g   5  a  p r e s s u r e   P  1 

w i l l   p r e v a i l   a t   t h e   m e a s u r i n g   p o i n t   15  w h i c h   e x c e e d s   t h e   p r e s -  

s u r e   P  2  a t   t he   m e a s u r i n g   p o i n t   16.  The  p r e s s u r e   d i f f e r e n c e  

may  a m o u n t   to  4  mms  w a t e r   c o l u m n .  



The  p r e s s u r e   d i f f e r e n c e   b e t w e e n   t h e   m e a s u r i n g   p o i n t s   15  and  16  

w i l l   c a u s e   t h e   d i a p h r a g m   11  to   move  to   t h e   r i g h t   in  t h e   h o u s i n g  

10  and  h e n c e   t h e   c o n t r o l - r o d   12,  as  a  r e s u l t   of  w h i c h   t h e   c o n -  

t a c t   of  s w i t c h   13  c h a n g e s   o v e r   and  t h e   e l e c t r i c   v o l t a g e   e n e r -  

g i z e s   t h e   f u e l   v a l v e   4  so  t h a t   f u e l   i s   s u p p l i e d   to   t h e   b u r n e r   2 .  

For   t h e   s a k e   of  c o m p l e t e n e s s   i t   s h o u l d   be  n o t e d   t h a t   t h e   b u r -  

n e r   may  be  c o n t r o l l e d   as  an  a l t e r n a t i v e   by  o t h e r   c o n t r o l - s y s t e m s ,  

f o r   e x a m p l e ,   a  t h e r m o s t a t   c o n n e c t e d   in   s e r i e s   w i t h   t h e   v a l v e   4 .  

U n d e r   t h e s e   c o n d i t i o n s   t h e   b u r n e r   2  can   t h u s   b e  

s w i t c h e d   on  and  o f f   as  l o n g   as  t h e   p r e s s u r e   d i f f e r e n c e   b e t w e e n  

t h e   p o i n t s   15  and  16  i s   s u c h   t h a t   t h e   c o n t r o l - r o d   12  i s   m a i n -  

t a i n e d   in   t h e   r i g h t - h a n d   p o s i t i o n .   I t   s h o u l d   be  n o t e d   t h a t   o w i n g  

to   t h e   p o s i t i o n   of  t h e   s w i t c h   13  t h e   v a l v e   18  i s   n o t   e n e r g i z e d  

and  t h e   s p r i n g   22  e s t a b l i s h e s   a  d i r e c t   c o m m u n i c a t i o n   b e t w e e n  

t h e   c o n d u i t s   17  and  1 9 .  

As  soon   as  by  some  r e a s o n   or   o t h e r   t h e   b l o w e r  

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

r i n g   p o i n t s   15  and  16  b e c o m e s   n i l   so  t h a t   t h e   c o n t r o l - r o d   12 

moves   to   t h e   l e f t .   The  s w i t c h   13  i s   t h e n   c h a n g e d   o v e r   and  w i l l  

e n e r g i z e   t h e   v a l v e   18  so  t h a t   t h e   c o n d u i t   19  c o m m u n i c a t e s   w i t h  

t h e   a t m o s p h e r e   and  t h e   c o n d u i t   17  i s   c u t   o f f .   In  t h i s   s i t u a t i o n  

t h e   f u e l   v a l v e   4  i s   a l s o   c h a n g e d   o v e r   so  t h a t   t h e   f u e l   s u p p l y  

c o n d u i t   3  i s   c l o s e d  a n d   t h e   b u r n e r   2  can   no  l o n g e r   be  a c t u a t e d .  

When  t h e   b l o w e r   8  i s   r e - a c t u a t e d ,   a  p r e s s u r e  
d i f f e r e n c e   w i l l   p r e v a i l   b e t w e e n   s a i d   p o i n t s   15  and  16,  to   w h i c h  

t h e   d i a p h r a g m   11  d o e s ,   h o w e v e r ,   n o t   r e s p o n d .  

The  d i a p h r a g m   11  w i l l   r e s p o n d   to   t h e   p r e s s u r e   d i f f e r e n c e   b e -  

t w e e n   t h e   m e a s u r i n g   p o i n t   1 5 - a n d   t h e   a t m o s p h e r e   o w i n g   to   t h e  

p o s i t i o n   of  t h e   v a l v e   18.  T h i s   p r e s s u r e   d i f f e r e n c e   i s   a p p r e -  

c i a b l y   h i g h e r   t h a n   t h a t   b e t w e e n   t h e   p o i n t s   15  and  16  so  t h a t  

t h e   d i a p h r a g m   11  can   e x e r t   a  g r e a t e r   e f f o r t   on  t h e   s w i t c h   1 3 ,  

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

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

As  s o o n   as  t h e   s w i t c h   13  i s   c h a n g e d   o v e r ,   t h e  

e n e r g i z a t i o n   of  t h e   v a l v e   18  s t o p s   so  t h a t   c o n d u i t s   17  and  19 

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

d i f f e r e n c e   b e t w e e n   t h e   m e a s u r i n g   p o i n t s   15  and  1 6 .  

The  e m b o d i m e n t   shown  in  f i g .   2  o p e r a t e s   a s  



f o l l o w s .  

S i n c e   t h e   b l o w e r   8  i s   i n c l u d e d   in  t h e   o u t l e t  

of  t h e   d e v i c e   a  p r e s s u r e   P  3  w i l l   p r e v a i l   a t   t h e   m e a s u r i n g  

p o i n t   16,  w h i c h   i s   h i g h e r   t h a n   t h e   p r e s s u r e   P  4  a t   t h e   m e a s u -  

r i n g   p o i n t   1 5 .  

In  t h e   n o r m a l   o p e r a t i o n a l   p o s i t i o n   t h e   d i a -  

p h r a g m   11  w i l l   t h u s   move  to   t he   l e f t ,   s i n c e   t h e   c o n d u i t s   17 

and  19  a r e   i n t e r c o n n e c t e d   o w i n g   to  t h e   n o n - e n e r g i z e d   s t a t e   o f  

v a l v e   18.  In  t h i s   s i t u a t i o n   t h e   f u e l   v a l v e   4  w i l l   be  e n e r g i z e d  

v i a   t h e   s w i t c h   13  so  t h a t   f u e l   can  be  s u p p l i e d .  

As  soon   as  t h e   b l o w e r   8  f a i l s   to  o p e r a t e ,   t h e  

p r e s s u r e   d i f f e r e n c e   b e t w e e n   t h e   p o i n t s   15  and  16  b e c o m e s   n i l  

so  t h a t   a  c h a n g e   of  c o n d i t i o n s   o c c u r s   l i k e   t h a t   in  f i g .   1 .  

Upon  r e - a c t u a t i o n   t h e   c o n d u i t   19  a l s o   c o m m u n i c a t e s   w i t h   t h e  

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

p h e r e   and  t he   m e a s u r i n g   p o i n t   15  w i l l   a c t   on  t h e   d i a p h r a g m   1 1 ,  

as  a  r e s u l t   of  w h i c h   t h e   s w i t c h   13  w i l l   be  c h a n g e d   o v e r   w i t h o u t  

f a i l .  

The  d i f f e r e n c e   b e t w e e n   t h e s e   two  e m b o d i m e n t s  

r e s i d e s   in  t h a t   t h e   e m b o d i m e n t   of  f i g .   1  o p e r a t e s   on  an  e x c e s s  

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

ment  of  f i g .   2  o p e r a t e s   on  an  e x c e s s   of  s u b a t m o s p h e r i c   p r e s s u r e  
of  t h e   c o m b u s t i o n   a i r .  

As  a  m a t t e r   of  c o u r s ,   t h e   i n v e n t i o n   i s   n o t   l i m i -  

t ed   to   t h e   e m b o d i m e n t s   d e s c r i b e d   a b o v e , n e i t h e r   to   t h e   d i a -  

ohragm  s w i t c h   10,  11  u s e d   t h e r e i n .   In  t h i s   s y s t e m   any  a p p r o -  

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



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

in   a  c e n t r a l   h e a t i n g   b o i l 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 r   i n -  

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

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

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

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

e x h a u s t   g a s e s ,   c h a r a c t e r i z e d   in   t h a t   a  b l o w i n g   a p p a r a t u s   i s  

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

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

c o m m u n i c a t e s   on  t h e   one  h a n d   t h r o u g h   a  c o n d u i t   w i t h   a  m e a s u -  

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

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

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

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

2.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1  c h a r a c t e r i z e d  

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

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

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

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

3.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1  and  2  c h a r a c -  

t e r i z e d   in   t h a t   t h e   m e a s u r i n g   p o i n t s   a r e   l o c a t e d   one  on  e a c h  

s i d e   of  t h e   h e a t   e x c h a n g e r .  

4.  A  d e v i c e   as  c l a i m e d   in   c l a i m s   1  to   3  c h a -  

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

i n l e t   of  t h e   c h a n n e l .  
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