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@  System  for  automatic  ignition  through  an  intermittently  operating  pilot  flame  burner  of  the  main  burner  of  a  gas  fired 
appliance,  using  a  thermo-element  as  a  signal  emitter. 

The  invention  provides  a  system  for  the  automatic 
ignition  of  a  gas  fired  appliance,  having  an  intermittently 
operative  pilot  flame  burner  (4),  comprising  a  thermo- 
element  (11),  which  serves  through  an  electronic  unit 
(7)  as  means  for  producing  a  control  signal  for  opening 
the  main  gas  valve  (3).  Thereby  the  system  has  a  small 
reaction  time  while  a  thermo-element  is  a  simple,  cheap 
and  little  or  not  failure  sensitive  part,  which  already  is 
used  in  large  numbers  in  other  gas  appliances. 



The  i n v e n t i o n   r e l a t e s   to  an  au tomat i c   i g n i t i o n   system  for  a u t o m a t i c  

i g n i t i o n   of  the  gas  burner   of  a  gas  f i r e d   a p p l i a n c e   through  t h e  

i n t e r m e d i a r y   of  an  i n t e r m i t t e n t l y   o p e r a t i v e   p i l o t   flame  bu rne r ,   h a v i n g  

a  p i l o t   flame  gas  va lve ,   an  i g n i t i o n   s i g n a l   for  the  app l i ance   a c t u a t i n g  

an  i g n i t i o n   device  and  s i m u l t a n e o u s l y   open  the  p i l o t   flame  v a l v e  s u c h  

tha t   the  i g n i t i o n   device  i g n i t s   the  p i l o t   flame  g a s .  

By  caus ing   i n t e r m i t t e n t   bu rn ing   of  the  p i l o t   flame,  namely  only  in  t h e  

moment  in  which  the  main  bu rne r   has  to  be  i g n i t e d   and  t h e r e f o r e   n o t  

c o n s t a n t l y ,   as  was  u sua l ,   an  energy  and  cost   sav ings   is  p e r m i t t e d ,   which  

is  i m p o r t a n t   in  connec t ion   with  the  f ac t   t ha t   fue l s   are  becoming  s c a r c e r  

and  energy  p r i c e s   i n c r e a s e .  

A  s i m i l a r   system  is  known  from  the  U.S.  p a t e n t   4 , 086 .048 .   According  t o  

t h a t   p a t e n t ,   a  c i r c u i t   us ing  diodes  is  used  between  a  flame  d e t e c t i o n  

means  at  the  p i l o t   flame  b u r n e r  a n d   the  main  gas  va lve ,   such  t h a t   t h e  

main  gas  valve  only  opens  i f   the  p i l o t   flame  b u r n s .  

The  i n v e n t i o n   aims  at  p r o v i d i n g   a  s i m i l a r   au tomat i c   i g n i t i o n   system,  h a v i n g  

an  i n t e r m i t t e n t l y   o p e r a t i v e   p i l o t   flame  b u r n e r ,   which  is  s imp le r   and  more 

r e l i a b l e .  

This  is  ach ieved   a c c o r d i n g   to  the  i n v e n t i o n   in  t h a t   a d j a c e n t  t o   the  p i l o t  

flame  bu rne r   a  t h e r m o - e l e m e n t   or  t he rmo-coup le   is  p rov ided ,   which  i s  

hea ted   by  the  i g n i t e d   p i l o t   flame  and  i s sues   a  v o l t a g e ,   which  a f t e r   a  

p r e d e t e r m i n e d   small   value  has  been  reached  is  t r a n s d u c e d   through  an  e l e c t r o -  

nic  un i t   in to   a  c o n t r o l   s i g n a l   for  opening  the  main  gas  valve  of  t h e  

main  b u r n e r .  

Thereby  a l r eady   when  the  the rmo-coup le   vo l t age   has  a  very  small  va lue ,   e . g .  

5  mV,  through  e l e c t r o n i c   c i r c u i t s   a  value  is  r eached ,   which  is  s u f f i c i e n t  



as  c o n t r o l   s i g n a l   for  the  main  va lve .   T h e  r e a c t i o n   time  of  t h i s  

system  t h e r e f o r e   is  s m a l l .  

Fur thermore   a  t h e r m o - e l e m e n t   is  a  simple  and  l i t t l e   or  not  f a i l u r e  

s e n s i t i v e   e l ement ,   while  i t   is  used  in  la rge   numbers  in  a l l   kinds  o f  

gas  f i r e d   a p p l i a n c e s .   Moreover,  by  the  i n v e n t i o n ,   gas  f i r e d   a p p l i a n c e s  

having  a  pe rmanen t l y   burn ing   p i l o t   flame  and  a  t he rmo-e l emen t   may 

e a s i l y   be  r e - a r r a n g e d   in to   i n t e r m i t t e n t   o p e r a t i o n ,   s ince   t h e r e f o r e   o n l y  

an  i g n i t i o n   device   and  an  e l e c t r o n i c   un i t   have  to  be  p r o v i d e d .  

I t   is  to  be  noted  t h a t   e .g .   from  the  French  p a t e n t   2169451,  a c c o r d i n g  

to  which,  however,   no  au tomat ic   i g n i t i o n   takes   p l a c e ,   app ly ing   an  i o n i s a -  

t ion   e l e c t r o d e   and  a  t he rmo-e l emen t   a d j a c e n t   to  the  p i l o t   flame  b u r n e r  

of  a  gas  f i r e d   a p p l i a n c e   is  known,  the  purpose   being  to  sho r t en   the  t i m e  

i n t e r v a l   a f t e r   which  the  a p p l i a n c e   is  again  s a f e g u a r d e d   a g a i n s t   t h e  

out f low  of  u n i g n i t e d .   gas  a f t e r   an  o p e r a t i v e   p e r i o d   of  the  b u r n e r .  

Such  an  i o n i s a t i o n   e l e c t r o d e   ensures   a  quick  r e a c t i o n   as  well  for  o p e n i n g  

a s  f o r   c l o s i n g   the  gas  v a l v e s ,   but  the  d i s a d v a n t a g e   is  t h a t   i o n i s a t i o n  

measurement  is  very  f a i l u r e   s e n s i t i v e .  

I t   is  to  be  noted  f u r t h e r   t h a t   using  a  t h y r i s t o r   in  the  e l e c t r o n i c   u n i t  

of  a  gas  f i r e d   a p p l i a n c e   is  known  from  the  U.S.  p a t e n t   4 , 1 8 8 , 1 8 0 .  

A  f u r t h e r   system  is  known,  in  which  the  bu rne r   p i l o t   flame  hea t s   a  s m a l l  

tube,   c o n t a i n i n g   a  q u a n t i t y   of  mercury.   Said  mercury  expands  and  a c t u a t e s  

a  p r e s s u r e   switch  through  the  l i q u i d   p r e s s u r e   g e n e r a t e d   t h e r e b y ,   s a i d  

switch  opening  the  main  gas  va lve .   A  d i s a d v a n t a g e   of  s a id   known sys tem  i s  

the  long  r e a c t i o n   t i m e .  

The  i n v e n t i o n   w i l l   h e r eunde r   be  e x p l a i n e d   with  r e f e r e n c e   to  the  d r a w i n g  

in  which  an  embodiment  as  example  of  the  system  acco rd ing   to  the  i n v e n t i o n  

is  shown  s c h e m a t i c a l l y .   The  f i g u r e   shows  the  diagram  of  the  s y s t e m .  



In  f ig .   1  only  a  main  burner   1  o f  t h e   gas  f i r e d   app l i ance   has  been  shown. 

Gas  may  be  s u p p l i e d   t h e r e t o   through  a  main  gas  condu i t   2  in  which  a  

main  gas  valve  3  has  been  p r o v i d e d .  T h e   i g n i t i o n   device  comprises   a  

p i l o t   flame  bu rne r   4  the  flame  of  which  is  d i r e c t e d   towards  o u t f l o w  

a p e r t u r e s   of  the  main  gas  bu rne r   1. 

Combustion  gas  for  the  p i l o t   flame  bu rne r   4  may  be  s u p p l i e d   t h e r e t o  

through  a  p i l o t   flame  gas  condu i t   5  in  which  a  p i l o t   flame  gas  v a l v e  

6  is  p r o v i d e d ,   which  t o g e t h e r   with  the  main  gas  valve  3  may  be  c o n t a i n e d  

in  a  h o u s i n g .  

An  e l e c t r o n i c   c o n t r o l   device   7  i n c l u d e s   as  an  example  a  spark  g e n e r a t o r ,  

not  f u r t h e r   shown,  connec ted   through  an  e l e c t r i c   condui t   8  to  a  pin  9 

p r o v i d e d   a d j a c e n t   to  the  p i l o t   flame  bu rne r   4 .  

The  gas  f i r e s   a p p l i a n c e   is  e .g .   a  c e n t r a l   h e a t i n g   b o i l e r ,   a  gas  h e a t e r ,  

a  h o t   water   s t o r a g e   a p p a r a t u s   or  a  gas  b o i l e r .  

With  the  c e n t r a l   h e a t i n g   b o i l e r ,   gas  h e a t e r   or  hot  water   s to rage   a p p a r a -  

tus ,   a  t h e r m o s t a t   s i g n a l   p r o v i d e s   the  i g n i t i o n   s i g n a l   for  the  b u r n e r .  

With  a  gas  b o i l e r   the  i g n i t i o n   s i g n a l   is  i s sued   each..  time  the  hot  w a t e r  

tap  t h e r e o f   is   opened.  The  i g n i t i o n   s i g n a l   a c t u a t e s   the  i g n i t i o n  

dev ice ,   such  as  e .g .   a  spark  g e n e r a t o r ,   whereby  high  vo l t age   sparks   a r e  

g e n e r a t e d   between  the  i g n i t i o n   pin  9  and  the  mass  of  the  bu rne r   4 .  

S i m u l t a n e o u s l y ,   under  the  i n f l u e n c e   of  the  i g n i t i o n   s i g n a l   of  t h e  

e l e c t r o n i c   un i t   7,  through  a  condu i t   10  a  c o n t r o l   s i g n a l   is  i s sued   to  t h e  

p i l o t   flame  gas  valve  6,  whereby  t h i s   valve  is  opened.  The  gas  f l o w i n g  

from  the  burner   a p e r t u r e s   of  the  p i l o t   flame  burner   4  is  now  i g n i t e d .  

by  the  sparks   e m i t t e d   by  the  pin  9 .  

According  to  the  i n v e n t i o n   a d j a c e n t   to  the  burner   4,  a  t he rmo-e l emen t   o r  

thermo  couple  11  has  been  p rov ided ,   which  is  a r ranged   such  t ha t   i t   i s  

exposed  to  the  flames  of  the  p i l o t   bu rne r   and  is  hea ted   t he reby .   The 

p o t e n t i a l   g e n e r a t e d   t he reby   is  guided  as  a  s i g n a l   through  an  e l e c t r i c  

condu i t   12  towards  the  e l e c t r o n i c   un i t   7.  The  s i g n a l   i s ,   a f t e r   a  



p r e d e t e r m i n e d   value  has  been  r eached ,   e .g.   5  mV,  t r a n s m i t t e d   t h r o u g h  

a  condu i t   13  to  the  main  gas  valve  3,  which  is  opened  t h e r e b y .  

Gas  now  flows  through  the  condu i t   2  towards  the  main  bu rne r   1,  w h i c h  

a f t e r   i s s u i n g   from  the  burner   a p e r t u r e s   t h e r e o f ,   is  i g n i t e d   by  t h e  

p i l o t   flame  of  the  burner   4 .  

If  the  gas  f i r e d   a p p l i a n c e   i s s u e s   a  t e r m i n a t i n g   s i g n a l   for  the  b u r n e r ,  

the  e l e c t r o n i c   un i t   7  causes  the  c l o s u r e   of  the  main  gas  valve  3,  a s  

well   as  of  the  p i l o t   flame  gas  valve  6,  so  t h a t   no  gas  is  used  d u r i n g  

the  time  t h a t   the  main  bu rne r   1  is  not  r e q u i r e d   to  be  b u r n i n g .  

The  e l e c t r o n i c   un i t   7,  which  is  c o n t r o l l e d   by  a  programmed  i n t e g r a t e d  

c i r c u i t   or  chip ,   comprises   e l e c t r o n i c   e lements   which  are  g e n e r a l l y  

known  per  se  so  t h a t   no  d e s c r i p t i o n   t h e r e o f   w i l l   be  given  h e r e .  

Said  e l e c t r o n i c   u n i t   7  l i k e w i s e   c o n t a i n s   a l l   n e c e s s a r y   s a f e t y   d e v i c e s  

as  d i c t a t e d   by  the  I n t e r n a t i o n a l   I n s p e c t i o n   s t a n d a r d s ,   among  o t h e r s   e . g .  

a  maximum  t h e r m o s t a t   lock ing   d e v i c e .  



An  au toma t i c   i g n i t i o n   system  for  au tomat ic   i g n i t i o n   of  the  main 

burner   of  a  gas  f i r e d   a p p l i a n c e   through  the  i n t e r m e d i a r y   of  an 

i n t e r m i t t e n t l y   o p e r a t i v e   p i l o t   flame  bu rne r ,   having  a  p i l o t   f l ame  

gas  va lve ,   an  i g n i t i o n   s i g n a l   for  the  app l i ance   a c t u a t i n g   an  i g -  

n i t i o n   device  and  s i m u l t a n e o u s l y   opening  the  p i l o t   flame  ga s  

valve  such  t h a t   the  i g n i t i o n   device  i g n i t s   the  p i l o t   flame  g a s ,  

c h a r a c t e r i s e d   in  t h a t   a d j a c e n t   to  the  p i l o t   flame  burner   (4)  a  t h e r -  .  

mo-element   (11)  has  been  p r o v i d e d ,   which  is  hea ted   by  the  i g n i t e d  

p i l o t   flame  and  emits  a  v o l t a g e ,   which,  a f t e r   a  p r e d e t e r m i n e d   s m a l l  

value  has  been  r eached ,   is  t r a n s d u c e d   by  an  e l e c t r o n i c   un i t   (7) 

in to   a  c o n t r o l   s i g n a l   for  opening  the  main  gas  valve  (3)  of  t h e  

main  burner   ( 1 ) .  
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