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Gas  burner  arrangements. 

A  gas  burner  arrangement  particularly  for  a  fully  pre-mix  burner  for  a  condensing  boiler  comprises  a 
main  gas  burner  1  and  an  associated  pilot  gas  burner  9,  flame  detector  electrodes  11,12  for  monitoring 
flames  produced  by  the  main  and  pilot  gas  burners  1  and  9  respectively,  and  a  flame  detector  17 
operable  on  the  outputs  from  the  flame  detector  electrodes  for  monitoring  main  and  pilot  flames,  an 
arrangement  20,21  being  provided  for  changing  the  sensitivity  of  the  flame  detector  17  in  dependence 
upon  whether  a  main  flame  or  a  pilot  flame  is  being  monitored. 
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GAS  BURNER  ARRANGEMENTS 

the  main  burner  has  lit  and  the  pilot  flame  is  exting- 
uished. 

It  is  an  object  of  the  present  invention  to  provide 
5  an  improved  form  of  gas  burner  arrangement  which  is 

particularly  suitable  for  fully  pre-mix  gas  burners. 
According  to  one  aspect  of  the  present  invention 

there  is  provided  a  gas  burner  arrangement  compris- 
ing  a  main  gas  burner  and  an  associated  pilot  gas  bur- 

ro  ner,  flame  detector  electrode  means  for  monitoring 
flames  produced  by  said  main  gas  burner  and  said 
pilot  gas  burner,  and  flame  detector  means  operable 
on  the  output  of  said  flame  detector  electrode  means 
for  detecting  the  presence  of  the  flames  produced  by 

1  s  said  gas  burners,  means  being  provided  for  changing 
the  sensitivity  of  said  flame  detector  means  in  depen- 
dence  upon  whether  a  main  gas  burner  flame  or  a  pilot 
gas  burner  flame  is  being  monitored. 

Preferably,  the  sensitivity  of  said  flame  detector 
20  means  is  greatest  when  a  pilot  burner  flame  is  being 

monitored  and  is  least  when  a  main  gas  burner  flame 
is  being  monitored. 

In  carrying  out  the  invention  it  may  be  arranged 
that  the  arrangement  comprises  means  for  initially 

25  supplying  gas  to  said  pilot  gas  burner,  means  for  ignit- 
ing  said  pilot  gas  burner  and  means  operable  in  de- 
pendence  upon  the  output  of  said  flame  detector 
means  for  supplying  gas  to  said  main  gas  burner. 

In  one  preferred  arrangement  said  flame  detector 
30  electrode  means  comprises  a  single  electrode  for 

monitoring  flames  produced  by  said  main  gas  burner 
and  said  pilot  gas  burner,  and  in  another  preferred 
arrangement  said  flame  detector  electrode  means 
comprises  a  first  electrode  for  monitoring  the  flames 

35  of  said  pilot  gas  burner,  and  a  second  electrode  for 
monitoring  the  flames  of  said  main  gas  burner,  switch 
means  being  provided  for  selectively  applying  the  out- 
put  from  said  first  and  second  electrodes  to  said  flame 
detector  means. 

40  Advantageously,  means  for  shunting  the  input  of 
said  flame  detector  means  will  be  provided  to  reduce 
the  sensitivity  thereof,  and  further  switch  means  may 
be  provided  for  connecting  a  shunting  resistance 
across  the  input  of  said  flame  detector  means,  said 

45  further  switch  means  being  operable  in  dependence 
upon  the  output  of  said  flame  detector  means,  delay 
means  preferably  being  provided  for  delaying  the 
operation  of  said  further  switch  means  relative  to  the 
output  of  said  flame  detector  means. 

so  Preferably,  spark  generator  means  will  be  pro- 
vided  operable  in  conjunction  with  said  flame  detector 
means  for  causing  said  pilot  gas  burner  to  be  ignited. 

An  exemplary  embodiment  of  the  invention  will 
now  be  described  reference  being  made  to  the 

55  accompanying  single  figure  drawing  which  depicts  a 
gas  burner  arrangement  in  accordance  with  the  pre- 

This  invention  relates  to  gas  burner  arrange- 
ments  and  is  particularly  concerned  with  flame  detec- 
tion  in  fully  pre-mix  gas  burners  such  as  are  used  in 
gas  heating  appliances. 

Flame  detection,  employing  the  "rectification" 
technique,  has  been  successfully  used  on  gas  heat- 
ing  appliances  for  many  years.  The  "size"  of  a  flame 
can  usually  be  determined  by  the  magnitude  of  the 
current  flow  with  a  good  degree  of  accuracy,  such 
that,  for  example,  a  pilot  flame  may  be  guaranteed  to 
be  large  enough  to  safely  ignite  a  main  flame  before 
the  main  gas  burner  supply  is  initiated. 

Since  with  conventional  partially  aerated  burners, 
the  pilot  flame  remains  alight  whilst  the  main  burner 
is  firing,  the  continual  monitoring  of  the  pilot  will  indi- 
cate  any  problem  with  the  gas  supply  to  the  system 
since  both  the  pilot  flame  and  main  gas  burner  will  be 
simultaneously  affected. 

With  the  introduction  of  fully  pre-mix  gas  burners 
predominantly  on  condensing  appliances,  where  the 
air  and  gas  supplies  are  combined  completely  prior  to 
their  application  to  the  burner,  a  new  set  of  problems 
are  created  which  impact  on  the  use  of  electronic 
flame  detection. 

Conventional  partially  aerated  burner  systems 
operate  by  inducing  a  proportion  of  the  air  as  primary 
aeration,  the  balance  being  provided  as  secondary 
aeration.  Provided  that  there  is  more  than  enough  air 
flowing  through  the  arrangement,  then  proper  com- 
bustion  is  obtainable. 

The  fully  pre-mix  burner  system,  on  the  other 
hand,  requires  a  combustible  mix  of  air  and  gas  to  be 
applied  to  the  burner,  within  a  fairly  narrow  range  of 
air/gas  ratio.  Too  little  air  can  result  in  excessive  sur- 
face  temperature,  whilst  too  much  air  can  produce 
flame  lift  and  eventual  extinction. 

From  these  two  different  approaches  to  burning 
gas  it  may  be  seen  that  the  fully  pre-mix  burner  is  less 
tolerant  of  a  wrong  mix.  The  conventional  partially 
aerated  system,  however,  is  more  tolerant  of  reduced 
gas  pressure,  since  automatically  less  air  is  used  at 
the  point  of  combustion  and  increased  gas  pressure 
causes  little  problem  as  long  as  the  excess  air  supply 
limit  is  not  passed. 

Fully  pre-mix  burners  are  very  well  suited  to  the 
downward  firing  arrangement  which  is  usually 
required  on  condensing  appliances,  where  the  con- 
densate  water  would  fall  on  to  a  conventional  burner 
and  quench  the  flame.  Side  effects  are  often  produced 
by  the  fully  pre-mix  arrangement  where  the  velocity  of 
the  air/gas  mix,  emanating  from  the  burner  orifice 
holes,  can  disturb  or  even  extinguish  the  pilot  flame. 
This  particular  problem  prohibits  the  use  of  a  conven- 
tional  single  electrode  flame  detector  mounted  in  the 
pilot  flame,  since  the  current  is  not  maintained  once 
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sent  invention. 
The  gas  burner  arrangement  depicted  in  the 

drawing  takes  the  form  of  a  fully  pre-mix,  downwardly 
firing,  gas  burner  for  use,  for  example,  in  a  condens- 
ing  boiler  used  for  heating  water  for  central  heating  5 
and  domestic  hot  water  purposes.  Only  those  parts  of 
the  condensing  boiler  which  are  necessary  to  des- 
cribe  the  gas  burner  arrangement  have  been 
included. 

The  gas  burner  arrangement  depicted  in  the  w 
drawing  comprises  a  main  gas  burner  1  in  the  form  of 
a  multi-apertured  plate  which  is  supplied  from  above 
with  a  pre-mix  of  gas/air  from  a  fan  2.  The  fan  2  is  pro- 
vided  with  a  gas  inlet  3  which  is  supplied  with  gas  from 
a  gas  supply  4  via  a  main  (solenoid)  valve  5  and  a  pilot  75 
(solenoid)  valve  6.  The  gas  inlet  3  to  the  fan  2  is  pro- 
vided  in  the  vicinity  of  the  "eye"  7  thereof,  and  it  is 
arranged  that  air  is  arranged  to  be  drawn  into  the  fan 
2  in  the  vicinity  of  the  "eye"  7  thereof  from  the  sur- 
roundings.  20 

Below  the  main  gas  burner  1  is  disposed  a  heat 
exchanger  8  through  which  the  products  of  combus- 
tion  from  the  burner  1  are  forced,  and  through  which 
water  to  be  heated  is  circulated  in  the  normal  manner. 

The  main  gas  burner  1  is  provided  with  a  pilot  gas  25 
burner  9  which  is  supplied  with  gas  from  the  gas  sup- 
ply  4  via  the  pilot  valve  6  and  pipe  10. 

The  main  gas  burner  1  is  also  provided  with  a 
flame  detector  electrode  11  which  is  arranged  to 
extend  across  the  burner  1  and  into  the  flames  pro-  30 
duced  thereby.  The  pilot  gas  burner  9  is  similarly  pro- 
vided  with  a  flame  detector  electrode  12  which  is 
arranged  to  extend  into  the  flame  produced  by  the 
pilot  gas  burner  9. 

The  output  of  the  flame  detector  electrode  1  1  is  35 
connected  to  one  input  of  a  two-way  switch  13  which 
may  be  of  any  convenient  form  e.g.  electronic, 
mechanical,  etc.  The  output  of  the  flame  detector 
electrode  12  is  connected  to  the  other  input  of  the  two- 
way  switch  13  via  a  winding  14  of  a  transformer  15  40 
which  forms  part  of  a  spark  generator  circuit  of  known 
form  shown  generally  at  16.  The  output  from  the 
switch  1  3  is  connected  to  a  "rectification"  type  flame 
detector  1  7  of  known  form  which  affords  an  output  1  8 
when  a  flame  is  detected  at  the  pilot  gas  burner  9  or  45 
the  main  gas  burner  1.  The  flame  detector  17  may 
conveniently  operate  on  the  principle  of  causing  an 
alternating  voltage  to  be  half-wave  rectified  by  the  out- 
puts  from  the  flame  detector  electrodes  1  1  and  12,  as 
the  case  may  be,  a  comparison  being  made  of  sue-  50 
cessive  half-cycles  to  determine  whether  a  flame  is 
present  or  not. 

The  output  18  from  the  flame  detector  17  is  used 
to  operate  the  main  valve  5  as  will  hereinafter  be  exp- 
lained  and  is  also  used  to  operate  the  two-way  switch  55 
13  so  that  once  a  pilot  flame  has  been  detected,  the 
input  to  the  flame  detector  17  is  switched  to  the  main 
flame  detector  electrode  1  1  in  order  to  monitor  the 

flame  of  the  main  gas  burner  1. 
Because  of  the  different  intensities  of  the  flames 

from  the  main  gas  burner  1  and  the  pilot  gas  burner 
9,  in  order  to  be  able  to  make  use  of  a  single  flame 
detector  17,  it  is  necessary  to  be  able  to  control  its 
sensitivity.  This  is  achieved  by  using  the  output  18 
from  the  flame  detector  17,  when  a  pilot  flame  has 
been  detected,  to  cause  a  switch  20  to  be  closed  to 
connect  a  shunt  resistor  21  across  the  input  of  the 
flame  detector  17,  the  switch  20  being  operated  by  the 
output  1  8  from  the  flame  detector  1  7  via  a  delay  circuit 
22  as  will  hereinafter  be  described. 

The  gas  burner  arrangement  which  has  been 
described  operates  as  follows  : 

The  pilot  gas  valve  6  is  closed  to  supply  gas  to  the 
pilot  gas  burner  9.  At  the  same  time  the  spark 
generator  1  6  is  energised  in  a  conventional  manner  to 
cause  a  succession  of  sparks  to  be  generated  at  the 
pilot  flame  detector  electrode  12,  to  cause  the  pilot 
gas  burner  9  to  be  ignited.  The  flame  of  the  pilot  gas 
burner  9  is  detected  by  the  flame  detector  17  via  the 
switch  13  and  causes  the  output  18  indicative  of  a 
flame  being  present  to  be  generated.  The  output  18 
is  used  to  turn  on  the  main  gas  valve  5  to  supply  gas 
to  the  fan  2  and  the  gas/air  pre-mix  which  is  supplied 
to  the  main  gas  burner  1  is  ignited  by  the  flame  of  the 
pilot  gas  burner  9.  As  has  been  explained,  operation 
of  the  main  gas  burner  1  may  cause  the  flame  of  the 
pilot  gas  burner  9  to  become  extinguished  or  rendered 
unreliable  and  to  overcome  this  the  output  18  from  the 
flame  detector  17  is  used  to  operate  the  two-way 
switch  13  whereby  the  flame  detector  17  monitors  the 
output  from  the  flame  detector  electrode  11 
associated  with  the  main  gas  burner  1  . 

In  order  to  take  account  of  the  different  outputs 
from  the  flame  detector  electrodes  1  1  and  12,  the  out- 
put  18  from  the  flame  detector  17  causes  the  switch 
20  to  be  operated  whereby  the  shunting  resistor  21  is 
connected  across  the  input  of  the  flame  detector  17  to 
cause  its  sensitivity  to  be  decreased. 

Upon  establishment  of  the  flame  at  the  main  gas 
burner  1,  there  will  be  a  period  whilst  the  burner  1  is 
reaching  its  stable  operating  condition.  During  this 
time  it  is  necessary  to  ignore  the  outputfrom  the  flame 
detector  electrode  1  1  .  This  is  effectively  achieved  by 
means  of  the  delay  circuit  22  which  delays  operation 
of  the  switch  20  so  that  the  sensitivity  of  the  flame 
detector  1  7  is  not  reduced  until  some  time  after  the 
main  gas  burner  1  has  been  ignited,  in  order  to  allow 
it  to  stabilise. 

Although  in  the  gas  burner  arrangement  which 
has  been  described  use  has  been  made  of  separate 
flame  detector  electrodes  1  1  and  12  for  monitoring  the 
flames  of  the  main  gas  burner  1  and  the  pilot  gas  bur- 
ner  2  respectively,  it  is  possible  to  replace  them  with 
a  single  electrode  which  extends  across  the  pilot 
flame  and  also  across  the  main  flame,  thereby  obviat- 
ing  the  need  for  the  two-way  switch  13.  Such  an 
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An  arrangement  as  claimed  in  any  preceding 
claim,  comprising  means  for  shunting  the  input  of 
said  flame  detector  means  to  reduce  the  sensiti- 
vity  thereof. 

An  arrangement  as  claimed  in  claim  7,  comprising 
further  switch  means  for  connecting  a  shunting 
resistance  across  the  input  of  said  flame  detector 
means,  said  further  switch  means  being  operable 
in  dependence  upon  the  output  of  said  flame 
detector  means. 

An  arrangement  as  claimed  in  claim  8,  comprising 
delay  means  for  delaying  the  operation  of  said 
further  switch  means. 

arrangement  is  particularly  suitable  for  use  in  appli-  7. 
cations  where  the  pilot  valve  is  positively  exting- 
uished. 

Although  the  gas  burner  arrangement  which  has 
been  described  is  particularly  suitable  for  use  in  fully  5 
pre-mix  gas  burners  for  condensing  boilers,  it  should  8. 
be  appreciated  that  the  invention  has  much  wider 
application  and  could  be  applicable  to  any  gas  burner 
arrangement  incorporating  main  and  pilot  gas  burners 
and  requiring  a  single  flame  detector  for  its  operation.  10 

Claims  9. 

1  .  A  gas  burner  arrangement  comprising  a  main  gas  15 
burner  and  an  associated  pilot  gas  burner,  flame 
detector  electrode  means  for  monitoring  flames 
produced  by  said  main  gas  burner  and  said  pilot 
gas  burner,  and  flame  detector  means  operable 
on  the  output  of  said  flame  detector  electrode  20 
means  for  detecting  the  presence  of  the  flames 
produced  by  said  gas  burners,  means  being  pro- 
vided  for  changing  the  sensitivity  of  said  flame 
detector  means  in  dependence  upon  whether  a 
main  gas  burner  flame  or  a  pilot  gas  burner  flame  25 
is  being  monitored. 

2.  An  arrangement  as  claimed  in  claim  1  ,  in  which 
the  sensitivity  of  said  flame  detector  means  is 
greatest  when  a  pilot  burner  flame  is  being  moni-  30 
tored  and  is  least  when  a  main  gas  burner  flame 
is  being  monitored. 

3.  An  arrangement  as  claimed  in  claim  1  or  claim  2, 
comprising  means  for  initially  supplying  gas  to  35 
said  pilot  gas  burner,  means  for  igniting  said  pilot 
gas  burner  and  means  operable  in  dependence 
upon  the  output  of  said  flame  detector  means  for 
supplying  gas  to  said  main  gas  burner. 

40 
4.  An  arrangement  as  claimed  in  any  preceding 

claim,  in  which  said  flame  detector  electrode 
means  comprises  a  single  electrode  for  monitor- 
ing  flames  produced  by  said  main  gas  burner  and 
said  pilot  gas  burner.  45 

5.  An  arrangement  as  claimed  in  any  of  claims  1  to 
3,  in  which  said  flame  detector  electrode  means 
comprises  a  first  electrode  for  monitoring  the 
flames  of  said  pilot  gas  burner,  and  a  second  50 
electrode  for  monitoring  the  flames  of  said  main 
gas  burner. 

6.  An  arrangement  as  claimed  in  claim  5,  comprising 
switch  means  for  selectively  applying  the  outputs  55 
from  said  first  and  second  electrodes  to  said 
flame  detector  means. 

10.  An  arrangement  as  claimed  in  any  preceding 
claim,  comprising  spark  generator  means  oper- 
able  in  conjunction  with  said  flame  detector  elec- 
trode  means  for  causing  said  pilot  gas  burner  to 
be  ignited. 
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