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Brief  Description  of  the  Drawings 
Figure  1  is  a  block  diagram  of  a  complete 

control  system,  and; 
Figure  2  is  an  embodiment  of  the  digital 

5  implementation  of  one  position  of  the  circuit  of 
Figure  1. 

Description  of  the  Preferred  Embodiments 
In  Figure  1  there  is  disclosed  a  combination 

w  schematic  and  block  diagram  of  a  control  system 
designed  to  operate  a  fuel  burner  with  three 
separate  fuel  burner  functions.  The  control 
system  is  generally  referenced  at  10  and  has  a 
pair  of  terminals  8  and  12  that  are  adapted  to  be 

w  connected  to  a  conventional  source  of  alternating 
current  potential.  The  terminals  8  and  12  connect 
to  a  power  conversion  means  generally  disclosed 
at  13  in  the  form  of  a  multiwinding  transformer. 
The  power  conversion  means  13  has  a  primary 

20  transformer  winding  14  that-is  energized  through 
a  fuse  9  across  the  terminals  8  and  12  by  a  switch 
15  and  has  a  plurality  of  further  windings  16,  18, 
and  20.  The  windings  14  and  16  terminate  in  a  pair 
of  terminals  1  1  and  22  that  provide  two  potentials 

25  01  and  02.  In  the  particular  arrangement  dis- 
closed  the  potentials  01  and  02  are  derived  from 
the  windings  14  and  16  and  are  separated  in 
phase  by  180  electrical  degrees. 

In  addition  to  the  windings  14  and  16,  a  winding 
30  18  provides  for  a  voltage  level  for  operation  of 

flame  sensing  across  a  pair  of  electrodes  23  and 
24  which  forms  a  spark  gap  means  19  for  posi- 
tioning  an  ignition  spark  for  a  fuel  burner  to  which 
the  system  of  Figure  1  is  to  be  connected.  A 

35  system  of  this  nature  is  fully  disclosed  in  U.S. 
patent  number  4,238,184  issued  on  December  9, 
1980.  A  transformer  winding  17  cooperates  with  a 
further  primary  winding  25  that  is  part  of  a  spark 
generation  means  generally  disclosed  at  26  as  a 

40  relaxation  oscillator  type  of  spark  generator.  The 
spark  generator  means  26  could  be  of  any  con- 
venient  type  including  a  conventional  copper-iron 
transformer  that  was  in  turn  energized  by  a  relay. 
This  portion  of  the  circuit  will  be  described  in 

45  more  detail  in  connection  with  the  disclosed 
relaxation  oscillator  means  26.  The  winding  20 
provides  a  connection  at  30  to  a  diode  31  that  is 
the  energizing  circuitry  for  the  relaxation 
oscillator  type  of  spark  generating  means  26. 

so  The  voltage  of  02  at  connection  22  is  connected 
through  a  fuse  32  to  a  power  supply  element  33 
and  filter  capacitors  34  along  with  a  diode  35  that 
makes  up  a  power  supply  means  generally  indi- 
cated  at  36.  The  power  supply  means  36  provides 

55  a  12  volt  potential  that  is  negative  with  respect  to 
a  system  ground  shown  at  37.  The  output  of  the 
power  supply  means  36  is  at  38,  which  is  con- 
nected  to  a  delay  means  40  which  in  turn  is 
connected  at  terminal  41  to  a  fuel  burner  control 

60  circuit  means  43.  The  fuel  burner  control  circuit 
means  43  will  be  described  to  some  extent  later. 
At  this  point  it  should  be  indicated  that  the 
terminal  41  supplies  a  delayed  power  to  the  fuel 
burner  control  circuit  means  43  while  conductor 

65  38  is  connected  to  a  terminal  42  that  supplies  a 

Description 

The  present  invention  relates  to  a  control 
apparatus  for  a  fuel  burner  according  to  the 
preamble  of  claim  1. 

Such  an  apparatus  is  for  instance  known  from 
US  —  A  4145179.  The  known  apparatus  uses  a 
digital  control  circuit  which  is  fed  by  sensed 
inputs  as  for  instance  from  a  flame  detector  or 
temperature  regulator  and  which  is  operated  on 
by  a  timing  circuit  to  produce  actuating  signals  for 
an  ignition  device,  a  pilot  valve,  a  main  valve,  etc. 

A  similar  apparatus  is  known  from  US  —  A 
3  715  180,  which  apparatus  uses  solid  state 
switch  means  for  actuating  the  different  loads  in  a 
fuel  burner  system. 

Those  systems  are  susceptible  of  false  oper- 
ation  by  the  generation  of  electrical  noise  or 
interference  that  improperly  gates  the  solid  state 
switches.  The  spark  generator  is  a  primary  source 
of  noise  and  can  falsely  gate  or  trigger  the  solid 
state  switches  thereby  creating  a  system  oper- 
ation  '  that  is  undesirable  and  even  possibly 
unsafe. 

It  is  therefor  the  object  of  the  present  invention 
to  provide  a  control  apparatus  for  a  fuel  burner 
which  is  fail-safe.  This  object  is  achieved  by  the 
characterizing  features  of  claim  1.  Further  advan- 
tageous  embodiments  of  the  present  invention 
may  be  taken  from  the  subclaims. 

Summary  of  the  Invention 
The  present  is  directed  to  a  fail  safe  type  of 

control  system  that  is  capable  of  operating  a  fuel 
burner  that  has  three  separate  fuel  burning  func- 
tions  such  as  an  ignition  source,  a  pilot  fuel 
control  source,  and  a  main  burner  fuel  control 
source.  The  fail  safe  control  system  uses  a  digital 
signal  processing  technique  that  provides  the 
control  of  the  three  separate  fuel  burner  functions 
by  use  of  two  different  digital  clock  signals  that 
are  separated  in  time  phase.  By  utilizing  at  least 
two  different  time  phased  signals,  the  spark 
generating  or  ignition  generating  source  can  be 
operated  with  a  signal  that  is  time  or  phase 
separated  from  the  signal  that  is  used  to  control 
the  main  fuel  valve.  As  such,  there  is  less  likeli- 
hood  that  stray  electrical  noise  will  inadvertently 
cause  an  unsafe  mode  of  operation  of  the  device. 

In  addition  to  utilizing  two  different  time  dis- 
placed  signals  in  the  present  control  system,  the 
system  relies  on  the  use  of  a  power  supply  that 
has  a  negative  potential  with  respect  to  the  circuit 
ground  as  a  source  for  gating  solid  state  switch 
means  through  coupling  capacitors.  The  solid 
state  switch  means  are  energized  with  a  potential 
that  is  positive  with  respect  to  the  circuit  ground, 
and  therefore  the  only  way  they  can  be  turned  on 
or  gated  is  with  a  pulsed  circuit  that  is  coupled  to 
the  gates  of  the  solid  state  switch  means  through 
capacitors.  This  arrangement  further  protects 
against  inadvertent  operation  of  the  solid  state 
switch  means  by  a  failure  in  the  control  circuitry 
which  would  apply  an  undesirable  potential  to  the 
gate  of  any  one  of  the  solid  state  switch  means. 
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with  a  flame  signal  F  at  81  .  The  gate  73  provides  a 
signal  to  a  flame  signal  proving  timer  82  of  any 

 ̂ convenient  design  that  is  connected  to  a  flame 
stabilization  timer  generally  disclosed  at  83.  The 
flame  stabilization  timer  83  is  gated  at  terminals 
84  and  85  by  the  01'  clock  means  and  has  an 
output  gate  86  with  an  output  conductor  87  that 
forms  the  third  output  means  for  the  fuel  burner 
control  circuit  means  43.  The  flame  stabilization 
timer  83  is  a  digital  timer  that  compares  signals 
and  provides  an  output  gated  signal  at  conductor 
87  in  response  to  the  01'  clock  means  after  an 
appropriate  period  of  time.  The  specific  design  of 
the  flame  stabilization  timer  means  83  is  not 
material,  and  could  be  any  type  of  digital  timer 
arrangement  of  a  safe  or  redundant  type.  The 
only  requirement  is  that  it  provides  a  time  for 
flame  stabilization  after  flame  has  been  detected 
and  which  is  controlled  by  digital  clock  01  '  at  the 
input  terminals  84  and  85. 

The  three  output  means  76,  78,  and  87  are 
connected  to  three  solid  state  switch  means 
generally  disclosed  at  90,  91,  and  92.  Each  of  the 
solid  state  switch  means  includes  a  gated  solid 
state  switch  93,  94,  and  95  that  are  disclosed  as 
silicon  controlled  rectifiers.  The  gate  of  the  silicon 
controlled  rectifier  93  is  connected  by  a  capacitor 
96  to  output  means  76.  The  gate  of  the  silicon 
controlled  rectifier  94  is  connected  through  a 
capacitor  97  to  the  output  means  78,  while  the 
gate  of  the  silicon  controlled  rectifier  95  is  con- 
nected  through  a  third  capacitor  98  to  the  output 
conductor  87. 

The  silicon  controlled  rectifier  93  operates  with 
a  capacitor  100  and  the  transformer  winding  25  of 
the  spark  generating  means  26  to  form  a  relaxa- 
tion  type  of  spark  generator.  The  transformer 
primary  25  is  coupled  to  the  winding  17  that  is 
connected  to  the  spark  gap  means  19  so  that  a 
spark  can  be  generated  across  the  elements  23 
and  24.  The  spark  generating  means  26  could  be 
replaced  by  a  relay  controlled  by  the  silicon 
controlled  rectifier  92  which  in  turn  energizes  a 
conventional  copper-iron  transformer  or  a 
piezoelectric  ignitor,  or  any  other  type  of  spark 
generating  circuitry  desired. 

The  output  means  78  is  coupled  through  the 
capacitor  97  to  gate  the  silicon  controlled  rectifier 
94  which  is  connected  to  a  relay  means  101  that 
controls  a  pair  of  contacts  102  and  103.  The  pairs 
of  contacts  102  and  103  in  turn  are  adapted  to  be 
connected  to  a  pilot  valve  disclosed  at  104.  The 
pilot  valve  104  is  the  second  burner  function 
controlled  by  the  present  system. 

The  system  is  completed  by  connecting  the 
output  87  through  the  coupling  capacitor  98  to  the 
silicon  controlled  rectifier  95  which  controls  a 
further  electromagnetic  relay  means  105.  Relay 
105  controls  a  normally  closed  contact  106  and  a 
normally  open  contact  107  and  is  adapted  to 
energize  a  main  valve  means  108.  The  main  valve 
108  is  the  third  burner  function  controlled  by  the 
present  circuitry. 

It  will  be  noted  that  the  relay  contact  configura- 
tion  of  the  contacts  102,  103,  106,  and  107  are 

potential  to  the  fuel  burner  control  means  as  a 
source  of  power  for  operating  its  components. 

The  terminal  22  of  02  is  connected  to  a  network 
made  up  of  a  diode  44,  a  resistor  45,  and  a  zener 
diode  46  to  the  system  ground  37.  This  arrange-  5 
ment  provides  a  digital  clock  means  that  is 
referred  at  terminal  47  as  the  02'  digital  clock 
means.  A  second  digital  clock  means  is  provided 
by  connecting  the  terminal  1  1  of  01  to  a  diode  50, 
resistor  51,  and  a  zener  diode  52  that  is  connected  10 
to  ground  37,  and  provides  at  a  terminal  53  a 
second  digital  clock  means  referred  to  as  the  01' 
digital  clock  means.  The  digital  clock  means  at  47 
and  53  are  separated  by  180  degrees  in  time  as 
compared  to  the  applied  alternating  current  volt-  is 
age  and  are  connected  within  the  fuel  burner 
control  circuit  means  43  as  indicated  by  the 
notations  of  01'  or  02'  to  the  digital  logic 
elements  within  the  fuel  burner  control  circuit 
means  4 3 . .   20 

The  spark  gap  means  19  provides  a  means  for 
positioning  ignition  sparks  between  the  elements 
23  and  24,  and  also  provides  for  the  detection  of 
flame  at  the  spark  gap  means.  The  spark  gap 
means  19  is  connected  through  the  windings  17  25 
and  18  to  a  flame  signal  filter  generally  disclosed 
at  55  which  in  turn  provides  a  signal  at  a  conduc- 
tor  56  to  indicate  the  presence  or  absence  of 
flame  to  a  flame  amplifier  or  flame  signal  com- 
parator  circuit  57.  The  flame  signal  comparator  57  30 
has  an  output  at  conductor  60  to  a  flame  respon- 
sive  circuit  61.  A  typical  flame  responsive  circuit 
that  would  function  at  61  is  disclosed  in  detail  in 
connection  with  Figure  2,  and  will  be  described  in 
some  detail  later.  The  output  of  the  flame  respon-  35 
sive  circuit  61  is  at  a  conductor  62  that  is  con- 
nected  to  a  terminal  63  which  has  been  indicated 
as  a  terminal  indicating  the  presence  or  absence 
of  flame.  The  terminal  provides_a  digital  signal 
that  will  be  referenced  as  F  and  F  to  indicate  the  40 
presence  or  absence  of  a  signal.  The  conductor  62 
is  further  connected  to  a  loss  of  flame  reset 
means  64  that  has  an  output  reset  signal  at  65  that 
can  be  connected  to  the  reset  terminals  of  the 
digital  circuitry  within  the  fuel  burner  control  45 
circuit  means  43. 

The  flame  signal,  as  an  F  signal,  is  provided  at 
terminal  66  along  with  the  01'  clock  at  terminal  67 
of  a  digital  logic  circuit  that  provides  a  safe  start 
check  timer  means  at  68.  The  safe  start  check  50 
timer  means  68  can  be  of  any  conventional  design 
and  has  a  digital  output  at  conductor  70  to  three 
digital  gates  71 .̂72,  and  73.  Also  connected  to  the 
gate  71  is  an  F  signal  at  terminal  74  and  a  02' 
clock  signal  at  terminal  75.  The  gate  71  has  an  55 
output  at  conductor  76  which  is  a  first  output 
means  for  the  fuel  burner  control  circuit  means 
43. 

The  gate  72,  in  addition  to  being  connected  to 
conductor  70  has  a  digital  input  at  77  from  the  02'  60 
clock  and  has  an  output  at  conductor  78.  The 
output  at  conductor  78  is  the  second  output 
means  of  the  fuel  burner  control  circuit  means  43. 

The  safe  start  check  timer  means  68  controls 
the  gate  73  along  with  a  01'  clock  signal  at  80,  and  65 
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ation  of  the  flame  stabilization  timer  83,  the  gate 
86  is  activated  and  an  output  is  provided  at  the 
conductor  87  that  is  coupled  through  capacitor  98 
to  the  silicon  controlled  rectifier  95.  This  allows 

5  for  the  energization  of  the  relay  105  from  the  02 
terminal  22,  and  this  provides  for  the  opening  of 
the  contact  106  and  the  closing  of  the  main 
contact  107  to  energize  the  main  valve  108.  This 
provides  for  energization  of  the  main  burner 

w  which  lights  from  the  pilot.  If  the  flame  is  lost,  this 
is  immediately  detected  by  the  spark  gap  means 
19  and  the  spark  generating  means  26  is  reacti- 
vated. 

With  the  present  arrangement  three  separate 
is  burner  functions  are  operated  by  a  digital  circuit 

processing  arrangement  that  utilizes  two  digital 
clock  means  which  have  outputs  that  are 
separated  in  time  from  one  another.  This  causes 
the  operation  of  the  solid  state  switch  means  90, 

20  91,  and  92  to  be  separated  in  time  phase.  The 
noise  signals  which  would  be  generated  by  the 
circuitry,  or  which  are  available  in  the  ambient  in 
which  the  electronics  is  operated  is  prevented 
from  inadvertently  operating  part  of  the  circuit 

25  causing  an  unsafe  condition.  By  energizing  the 
pilot  valve  104  and  the  main  valve  108  from  a  01 
terminal  11,  and  the  relay  105  from  a  02  terminal 
22,  it  is  possible  to  separate  their  operating  times 
and  prevent  inadvertent  operation  of  the  device. 

30  Also,  in  the  present  device,  if  any  of  the  capacitors 
96,  97,  or  98  become  shorted  and  couple  a  signal 
directly  to  the  gate  of  its  associated  silicon  con- 
trolled  rectifier,  the  signal  is  a  negative  potential 
with  respect  to  the  circuit  ground  and  would  be 

35  incapable  of  causing  the  silicon  controlled  recti- 
fier  to  conduct  since  the  silicon  controlled  recti- 
fiers  are  energized  from  a  positive  potential  in 
each  case.  With  this  arrangement  inadvertent 
failures  within  the  device  are  isolated  and  cannot 

40  operate  the  output  loads  in  an  unsafe  manner. 
In  Figure  2  the  flame  responsive  circuit  61  is 

shown  in  detail.  The  input  conductor  60  is  con- 
nected  to  a  first  of  a  series  of  C—  D  flip-flops  110. 
There  are  a  series  of  C—D  flip-flops  110,  111,  112, 

45  113,  114,  115,  and  116.  Six  of  the  C—D  flip-flops 
110  through  115  are  gated  from  the  01'  clock  at  its 
clock  input  and  has  its  source  connected  to  the 
negative  potential  from  the  power  supply  at 
terminal  42.  Six  of  the  C—D  flip-flops  are  con- 

50  nected  to  a  common  reset  conductor  120  which  in 
turn  is  controlled  by  the  reset  terminal  65.  The 
C—D  flip-flop  116  provides  the  output  of  the  flame 
responsive  circuit  at  terminal  62.  A  NOR  gate  121 
and  an  OR  gate  122  provides  a  reset  function.  This 

55  circuit  delays  a  digital  signal  from  83.3 
milliseconds  to  99.9  milliseconds  if  a  60  hertz 
signal  is  applied  to  the  01'  clock.  This  circuit 
provides  for  a  delay  in  the  detection  of  a  flame 
signal  but  does  not  allow  for  a  change  in  state 

60  unless  the  input  remains  at  a  constant  level  for  a 
period  of  at  least  83.3  milliseconds.  The  flame 
responsive  circuit  means  61  has  been  disclosed  in 
detail  as  an  example  of  one  means  of  implement- 
ing  part  of  the  digital  logic. 

65  The  digital  logic  contained  in  the  fuel  burner 

energized  from  a  01  terminal  11,  while  the  relay 
105  is  energized  from  a  01  terminal  22  thereby 
separating  the  burner  control  loads  of  the  device 
by  the  power  being  separated  in  phase,  which  will 
be  coordinated  with  the  manner  in  which  the 
three  phase  fuel  burner  functions  are  operated. 

Operation  of  Figure  1 
When  power  is  supplied  to  the  terminals  8  and 

12,  the  power  supply  means  36  develops  a  nega- 
tive  12  volt  potential  at  the  conductor  38  to  power 
the  fuel  burner  control  circuit  means  43.  At  the 
same  time,  the  delay  means  40  is  energized  and 
provides  a  reset  hold  to  the  fuel  burner  control 
circuit  means  for  approximately  100  milliseconds. 
After  the  100  millisecond  hold,  the  circuitry  within 
the  fuel  burner  control  circuit  means  43  begins  to 
check  for  the  presence  of  flame  at  the  spark  gap 
means  19.  If  a  flame  signal  is  detected,  the 
circuitry  of  the  fuel  burner  control  circuit  means 
43  enters  an  electric  lockout  condition  until  the 
flame  signal  is  no  longer  present.  When  the  flame 
signal  is  no  longer  detected,  the  circuit  43  is  reset 
and  the  presence  of  flame  is  checked  for  once 
again.  If  no  flame  signal  is  detected,  the  01'  clock 
pulses  at  terminal  53  are  gated  to.  the  safe  start 
check  timer  68.  If  no  flame  signal  is  then  detected 
during  this  time  period,  the  timer  is  allowed  to 
time  out  and  the  inputs  of  gate  71  and  72  provide 
output  pulses  at  the  conductors  76  and  78  which 
are"  coupled  through  the  capacitors  96  and  97.  The 
output  signal  at  the  conductors  76  and  78  are 
negative  due  to  the  negative  power  supply  means 
36,  but  after  bing  coupled  through  the  capacitors 
96  and  97  are  capable  of  gating  the  silicon 
controlled  rectifiers  93  and  94  into  conduction. 
This  allows  the  relaxation  oscillator  spark  ignitor 
26  to  generate  a  spark  potential  by  discharging 
the  capacitor  100  periodically  through  the  primary 
winding  25  and  coupling  that  voltage  to  the 
transformer  secondary  17  where  a  spark  is 
generated  across  the  electrodes  23  and  24.  At  this 
same  time  the  silicon  controlled  rectifier  94  has 
begun  to  conduct  and  energizes  the  relay  101 
thereby  closing  the  contacts  102  and  103.  This 
allows  for  the  energization  of  the  pilot  valve 
means  104  to  supply  gas  to  a  pilot  burner. 

When  sparks  at  the  spark  gap  mean  19  ignite 
pilot  gas,  this  is  detected  by  the  flame  signal 
comparator  57  and  the  flame  responsive  circuit  61 
to  provide  an  output  flame  signal  at  63  as  shown 
at  F.  The  change  in  state  at  terminal  63  is  con- 
nected  to  terminal  74  and  the  gate  71  is  turned 
"off"  in  the  presence  of  flame  so  the  output  at 
conductor  76  ceases  and  the  silicon  controlled 
rectifier  93  ceases  to  provide  a  spark.  This  change 
is  also  connected  to  terminal  81  where  the  gate  73 
starts  the  flame  signal  proving  timer  82  to  deter- 
mine  whether  a  flame  in  fact  exists  when  the 
spark  is  off. 

This  time  period  checks  for  a  flame  signal 
without  the  presence  of  an  ignition  spark.  If  the 
flame  signal  is  detected  throughout  this  period  of 
time,  then  the  01'  clock  is  gated  to  the  flame 
stabilization  timer  disclosed  at  83.  After  the  oper- 
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circuit  means  (43)  a  negative  potential  (38)  with 
respect  to  a  reference  potential  (37)  of  the  control 
apparatus,  said  negative  potential  being  a  source 
for  having  said  output  means  supplying,  upon 
said  actuation,  negative  signals  for  controlling 
said  actuating  means  (90,  91,  92);  and  said  actuat- 
ing  means  (90,  92)  for  said  spark  generation 
function  and  said  pilot  valve  control  function 
being  powered  by  a  potential  (01r  30)  that  is 
positive  with  respect  to  said  reference  potential 
(37)  while  said  actuating  means  (92)  for  said  main 
burner  control  function  is  powered  by  a  different 
one  (02)  of  said  potentials. 

2.  Control  apparatus  according  to  claim  1, 
characterized  in  that  said  actuating  means  com- 
prises  silicon  controlled  rectifiers  (90,  91,  92) 
connected  with  their  gates  to  the  output  means 
(71,  72,  86)  of  said  fuel  burner  control  circuit 
means  (43). 

3.  Control  apparatus  according  to  claim  2, 
characterized  in  that  a  separate  capacitor  (96,  97, 
98)  is  connected  to  couple  each  of  said  gates  to 
said  output  means  (71,  72,  86)  of  said  fuel  burner 
control  circuit  means  (43). 

4.  Control  apparatus  according  to  claim  1, 
characterized  in  that  said  power  conversion 
means  (13)  having  a  plurality  of  output  potentials 
(0,,  02)  is  a  transformer  to  supply  said  two 
potentials  which  are  separated  in  phase  and 
further  potentials  (30)  for  powering  said  control 
system. 

5.  Control  apparatus  according  to  claim  4, 
characterized  in  that  said  power  supply  means 
(36)  is  a  regulated  voltage  supply. 

6.  Control  apparatus  according  to  claim  5, 
characterized  in  that  said  two  digital  clock  means 
each  include  a  diode  (50,  44)  and  a  zener  diode 
(52,  46)  connected  to  said  two  potentials  (01f  02) 
which  are  separated  in  phase  to  generate  two 
separate  output  clock  pulses  (0/,  02'). 

7.  Control  apparatus  according  to  claim  6, 
characterized  in  that  said  digital  signal  processing 
means  (43)  is  controlled  by  said  two  digital  clocks 
(0/,  02')  and  said  flame  detection  circuit  means 
(57)  to  ensure  phase  separated  control  of  said 
three  fuel  burner  control  circuit  output  means. 

8.  Control  apparatus  according  to  claim  7, 
characterized  in  that  two  of  said  silicon  controlled 
rectifiers  (91,  92)  further  include  electronic  relays 
(101,  105)  as  their  output  control  elements. 

Patentanspriiche 

1.  Steuereinrichtung  fur  den  Betrieb  eines  Bren- 
ners  mit  drei  getrennten  Brennerfunktionen 
betreffend  eine  Zundfunkenerzeugung,  eine  Pilot- 
vertilsteuerung  und  eine  Hauptventilsteuerung, 
wobei  die  Steuereinrichtung  umfaSt:  eine  Span- 
nungsversorgung  (36);  zwei  digitale  Taktgeber 
(50—53;  44  —  47)  mit  jeweils  Eingangen  (11,  22) 
und  Ausgangen  (53,  47);  eine  Ziindfunkenstecke 
(19)  fur  die  Abgabe  von  Zundfunken  an  den 
Brenner  und  fur  die  Flammendetektierung;  einen 
Brenner-Steuerschaltkreis  (43),  der  an  die  Ziind- 
funkenstrecke  (19)  angeschlossen  ist,  urn  das 

control  circuit  means  43  can  be  implemented  by 
numerous  means  and  is  not  material  to  the 
present  invention.  The  present  invention  speci- 
fically  encompasses  the  idea  of  using  two  digital 
clock  means  that  have  clock  output  pulses  that  are  5 
separated  in  time  from  one  another  as  the  means 
to  energize  or  control  the  gating  of  three  different 
fuel  burner  functions.  The  invention  further 
encompasses  the  idea  of  using  a  negative  poten- 
tial  with  respect  to  the  circuit  ground  to  energize  io 
the  digital  logic  while  using  a  positive  potential  as 
an  input  to  the  three  output  solid  state  switch 
means.  By  the  use  of  a  coupling  capacitor 
between  the  digital  logic  and  the  solid  state 
switch  means  a  failure  in  the  digital  logic  will  not  w 
be  coupled  to  inadvertently  gate  any  of  the  solid 
state  switch  means.  Also,  the  failing  of  any  of  the 
coupling  capacitors  will  not  create  an  unsafe 
condition.  It  is  obvious  that  the  present  invention 
can  be  modified  by  different  digital  design  tech-  20 
niques  and  the  applicants  wish  to  be  limited  in  the 
scope  of  their  invention  solely  by  scope  of  the 
appended  claims. 

Claims  25 

1.  Control  apparatus  for  operating  a  fuel  burner 
with  three  separate  fuel  burner  functions 
including  a  spark  generation  function,  a  pilot 
valve  control  function  and  a  main  valve  control  30 
function,  the  apparatus  comprising  power  supply 
means  (36);  two  digital  clock  means  (50  —  53; 
44  —  47)  each  having  input  means  (11,  22)  and 
output  means  (53,  47);  spark  gap  means  (19)  for 
positioning  ignition  sparks  for  said  fuel  burner  35 
and  for  flame  detection;  fuel  burner  control  circuit 
means  (43)  connected  to  said  spark  gap  means 
(19)  to  sense  the  presence  or  absence  of  flame 
being  powered  from  said  power  supply  means 
(36)  and  being  connected  to  said  two  digital  clock  40 
means  (50—53;  44—47)  with  said  fuel  burner 
control  circuit  means  including  processing  means 
haing  three  output  means  (71,  72,  86)  with  a  first 
and  a  second  of  said  output  means  being  actu- 
ated  by  a  first  clock  signal  (02')  of  said  two  digital  45 
clock  means  while  a  third  of  said  two  output 
means  is  actuated  by  a  second  clock  signal  (0/) 
of  said  digital  clock  means;  said  first  clock  signal 
(02')  being  separated  in  time  from  said  second 
clock  signal  (0/),  and  three  actuating  means  (90,  so 
91,  92)  corresponding  to  said  three  burner  func- 
tions  and  being  connected  to  the  output  means 
(71,  72,  86)  of  said  fuel  burner  control  circuit 
means,  characterized  by  power  conversion 
means  (13)  to  receive  power  from  a  source  of  55 
alternating  current  potential  and  to  provide  a 
plurality  of  output  potentials  (0V  02,  30)  including 
at  least  two  potentials  (0,,'  02)  which  are 
separated  in  phase  from  each  other;  said  two 
digital  clock  means  (50  —  53;  44—47)  each  being  60 
energized  from  a  different  one  of  said  two  poten- 
tials  (0-,,  02)  to  provide  said  first  and  second  clock 
signals  (02',  0/)  being  separated  in  time;  said 
power  supply  means  (36)  generating  from  a  first 
(02)  of  said  potentials  to  said  fuel  burner  control  65 
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6.  Steuereinrichtung  nach  Anspruch  5,  dadurch 
gekennzeichnet,  daB  die  beiden  Taktgeber  jeweils 
eine  Diode  (50,  44)  und  eine  Zenerdiode  (52,  46) 
aufweisen,  die  an  die  beiden  Potentiale  (0V  02) 

5  angeschlossen  sind,  die  in  der  Phase  getrennt 
sind,  um  zwei  getrennte  Ausgangs-Taktimpulse 
(0/,  02')  zu  erzeugen. 

7.  Steuereinrichtung  nach  Anspruch  6,  dadurch 
gekennzeichnet,  daB  der  digitale  Verarbeitungs- 

10  schaltkreis  (43)  durch  die  beiden  digitalen  Taktsi- 
gnale  (0/,  02')  und  den  Flammen-Detektorschait- 
kreis  (57)  gesteuert  ist,  um  die  phasengetrennte 
Steuerung  der  drie  Ausgangseinrichtungen  des 
Brenner-Steuerschaltkreises  sicherzustellen. 

15  8.  Steuereinrichtung  nach  Anspruch  7,  dadurch 
gekennzeichnet,  daB  zwei  der  Thyristoren  (91,  92) 
ferner  elektronische  Relais  (101,  105)  als  Aus- 
gangs-Steuerelemente  aufweisen. 

20  Revendications 

1.  Appareil  de  commande  pour  actionner  un 
bruleur  de  carburant  avec  trois  fonctions  de  bru- 
leur  de  carburant  separes,  comprenant  une  fonc- 

25  tion  de  generation  d'etincelles,  une  fonction  de 
commande  de  soupape  de  veilleuse  et  une  fonc- 
tion  de  commande  de  soupape  principale,  I'appa- 
reil  comprenant;  des  moyens  d'alimentation  (36); 
deux  moyens  d'horloge  (50  —  53;  44  —  47)  compre- 

30  nant  chacun  des  moyens  d'entree  (11,  22)  et  des 
•  moyens  de  sortie  (53,  47);  des  moyens  d'eclateur 

(19)  pour  positionner  des  etincelles  d'allumage 
pour  le  bruleur  de  carburant  et  pour  la  detection 
de  flamme;  des  moyens  de  circuit  de  commande 

35  de  bruleur  de  carburant  (43)  connectes  aux 
moyens  d'eclateur  (19)  pour  detecter  la  presence 
ou  I'absence  de  flamme,  alimentes  a  partir  des 
moyens  d'alimentation  (36)  et  connectes  aux 
deux  moyens  d'horloge  numerique  (50  —  53; 

40  44  —  47),  les  moyens  de  circuit  de  commande  de 
bruleur  de  carburant  comprenant  des  moyens  de 
traitement  munis  de  trois  moyens  de  sortie  (71, 
72,  86),  un  premier  et  un  second  de  ces  moyens 
de  sortie  etant  actionne  par  un  premier  signal 

45  d'horloge  (02')  parmi  les  deux  moyens  d'horloge 
numerique.  alors  au'un  troisieme  des  moyens  de 
sortie  est  actionne  par  un  second  signal  d'horloge 

'  (0/)  parmi  les  moyens  d'horloge  numerique;  le 
premier  signal  d'horloge  (02;)  etant  separe  dans 

so  le  temps  du  second  signal  d'horloge  (0/),  et  trois 
moyens  d'actionnement  (90,  91,  92)  correspon- 
dant  aux  trois  fonctions  du  bruleur  et  etant  con- 
nectes  aux  moyens  de  sortie  (71,  72,  86)  des 
moyens  de  circuit  de  commande  de  bruleur  de 

55  carburant,  caracterise  par:  des  moyens  de 
conversion  de  puissance  (13)  pour  recevoir  une 
alimentation  a  partir  d'une  source  de  potentiel 
altematif  et  pour  fournir  une  pluralite  de  poten- 
tiels  de  sortie  (01r  02,  30)  comprenant  au  moins 

eo  deux  potentiels  (01,  02)  qui  sont  separes  en  phase 
les  uns  des  autres;  les  deux  moyens  d'horloge 
numerique  (50—53;  44—47)  etant  chacun  ali- 
mente  a  partir  de  I'un  different  desdits  deux 
potentiels  (01#  02)  pour  fournir  les  premier  et 

65  second  signaux  d'horloge  (02',  0/)  separes  dans 

Vorhandensein  oder  die  Abwesenheit  der  durch 
die  Spannungsversorgung  gespeisten  Flamme  zu 
fuhlen  und  der  an  die  beiden  digitalen  Taktgeber 
(50  —  53;  44  —  47)  angeschlossen  ist,  wobei  der 
Brenner-Steuerschaltkreis  Verarbeitungsschalt- 
kreise  mit  drei  Ausgangseinrichtungen  (71,  72,  86) 
aufweist  und  die  ersten  und  zweiten  Ausgangs- 
einrichtungen  durch  ein  erstes  Taktsignal  (02') 
der  beiden  Taktgeber  und  die  dritte  Ausgangsein- 
richtung  durch  ein  zweites  Taktsignal  (0/)  der 
Taktgeber  betatigt  wird  und  wobei  das  erste 
Taktsignal  (02')  zeitlich  von  dem  zweiten  Taktsi- 
gnal  (0/)  getrennt  ist;  und  drei  Betatigungsein- 
richtungen  (90,  91,  92)  entsprechend  den  drei 
Brennerfunktionen,  die  an  die  Ausgangseinrich- 
tungen  (71,  72,  86)  des  Brenner-Steuerschaltkreis 
angeschlossen  sind,  gekennzeichnet  durch  eine 
Spannungswandlereinrichtung  (13),  der  Span- 
nung  von  einer  Wechselspannungsquelle  zuge- 
fiihrt  wird  und  die  mehrere  Ausgangspotentiale 
(01,  02,  30)  liefert,  von  denen  wenigstens  zwei 
potentiale  (01f  02)  voneinander  in  der  Phase 
getrennt  sind;  wobei  die  beiden  digitalen  Taktge- 
ber  (50  —  53;  44  —  47)  jeweils  von  verschiedenen 
der  beiden  Potentiale  (01#  02)  gespeist  werden, 
um  die  ersten  und  zweiten  zeitlich  getrennten 
Taktsignaie  (02',  0/)  zu  erzeugen;  wobei  die 
Spannungsversorgung  (36)  aus  einem  ersten  (02) 
der  Potentiale  fur  den  Brenner-Steuerschaltkreis 
(43)  ein  negatives  Potential  (38)  in  bezug  auf  ein 
Referenzpotential  (37)  der  Steuereinrichtung 
erzeugt  und  das  negative  Potential  eine  Quelle  fur 
die  Ausgangseinrichtungen  darstellt,  damit  diese 
bei  ihrer  Betatigung  negative  Signale  fur  die 
Betatigungseinrichtungen  (90,  91,  92)  liefern;  und 
wobei  die  Betatigungseinrichtungen  (90,  92)  fur 
die  Zundfunkenerzeugung  und  die  Pilotventil- 
steuerung  durch  ein  Potential  (01f  30)  gespeist 
werden,  das  positiv  in  bezug  auf  das  Referenzpot- 
ential  (37)  ist,  wahrend  die  Betatigungseinrich- 
tung  (92)  fur  die  Hauptbrenner-Steuerfunktion 
durch  ein  davon  verschiedenes  Potential  (02) 
gespeist  wird. 

2.  Steuereinrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Betatigungseinrichtun- 
gen  Thyristoren  (90,  91,  92)  umfassen,  die  mit 
ihren  Steuerelektroden  an  die  Ausgangseinrich- 
tungen  (71,  72,  86)  des  Brenner-Steuerschaltkrei- 
ses  (43)  angeschlossen  sind. 

3.  Steuereinrichtung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  daB  jeweils  ein  getrennter  Kon- 
densator  (96,  97,  98)  angeordnet  ist,  um  jede 
Steuerelektrode  an  die  Ausgangseinrichtungen 
(71,  72,  86)  des  Brenner-Steuerschaltkreises  (43) 
ansuschlieBen. 

4.  Steuereinrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Spannungswandlerein- 
richtung  (13)  mit  den  mehreren  Ausgangspot- 
entialen  (01(  02)  ein  Transformator  ist,  der  die 
beiden  in  der  Phase  getrennten  Potentiale  und 
weitere  Potentiale  (30)  fur  die  Speisung  des  Steu- 
ersystems  liefert. 

5.  Steuereinrichtung  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  die  Spannungsversorgung 
(36)  eine  geregelte  Spannungsversorgung  ist. 
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le  temps;  les  moyens  d'alimentation  (36)  produi- 
sant  a  partir  d'un  premier  (02)  des  potentiels  aux 
moyens  de  circuit  de  commande  de  bruleur  de 
carburant  (43)  un  potentiel  negatif  (38)  par  rap- 
port  a  un  potentiel  de  reference  (37)  de  I'appareil  s 
de  commande,  ce  potentiel  negatif  etant  une 
source  pour  que  lesdits  moyens  de  sortie  fournis- 
sent,  a  la  suite  de  leur  actionnement,  des  signaux 
negatifs  pour  commander  les  moyens  d'actionne- 
ment  (90,  91,  92);  et  les  moyens  d'actionnement  10 
(90,  92)  pour  la  fonction  de  generation  d'etincelles 
et  la  fonction  de  commande  de  soupape  de 

.  veilleuse  etant  alimentes  par  un  potentiel  (01f  30) 
qui  est  positif  par  rapport  au  potentiel  de  refe- 
rence  (37)  alors  que  les  moyens  d'actionnement  w 
(92)  pour  la  fonction  de  commande  de  bruleur 
principal  sont  alimentes  par  I'un  different  (02)  des 
potentiels. 

2.  Appareil  de  commande  selon  la  revendica- 
tion  1,  caracteriae  en  ce  que  les  moyens  d'action-  20 
nement  comprennent  des  thyristors  (90,  91,  92) 
connectes  par  leur  gachette  aux  moyens  de  sortie 
(71,  72,  86)  des  moyens  de  circuit  de  commande 
de  bruleur  de  carburant  (43). 

3.  Appareil  de  commande  selon  la  revendica-  25 
tion  2,  caracterise  en  ce  qu'un  condensateur 
separe  (96,  97,  98)  est  connecte  pour  coupler 
chacune  des  gachettes  aux  moyens  de  sortie  (71, 
72,  86)  des  moyens  de  circuit  de  commande  de 
bruleur  de  carburant  (43).  30 

4.  Appareil  de  commande  selon  la  revendica- 

tion  1,  caracterise  en  ce  que  les  moyens  de 
conversion  de  puissance  (13)  ayant  une  pluralite 
de  potentiels  de  sortie  (0,,  02)  sont  un  transfor- 
mateur  pour  fournir  les  deux  potentiels  qui  sont 
separes  en  phase  et  d'autres  potentiels  (30)  pour 
alimenter  de  systeme  de  commande. 

5.  Appareil  de  commande  selon  la  revendica- 
tion  4,  caracterise  en  ce  que  les  moyens  d'alimen- 
tation  (36)  sont  une  alimentation  de  tension  regu- 
lee. 

6.  Appareil  de  commande  selon  la  revendica- 
tion  5,  caracterise  en  ce  que  les  deux  moyens 
d'horloge  nume>ique  comprennent  chacun  une 
diode  (50,  44)  et  une  diode  Zener  (52,  46)  connec- 
tee  aux  deux  potentiels  (01r  02)  qui  sont  separes 
en  phase  pour  produire  deux  impulsions  d'hor- 
loge  de  sortie  separees  (0/,  02'). 

7.  Appareil  de  commande  selon  la  revendica- 
tion  6,  caracterise  en  ce  que  les  moyens  de 
traitement  de  signal  numerique  (43)  sont  com- 
mandes  par  les  deux  horloges  numeriques  (0/ ,  
02')  et  les  moyens  de  circuit  de  detection  de 
flamme  (57)  pour  assurer  une  commande  s§paree 
en  phase  des  trois  moyens  de  sortie  de  circuit  de 
commande  de  bruleur  de  carburant. 

8.  Appareil  de  commande  selon  la  revendica- 
tion  7,  caracteris§  en  ce  que  deux  des  thyristors 
(91,  92)  comprennent  en  outre  des  relais  electro- 
niques  (101,  105)  en  tant  qu'el^ments  de  com- 
mande  de  sortie. 

35 

40 

45 

50 

55 

60 

65 



0  071  1 7 3  

j  

^  
-V f̂W 

-   5  2 K  

* " ^ i  

J  O 
n  

i  " X -   -v 



0  071  1 7 3  

o  -@  o  
J  

a  
w  -   ^  a  

o  - '   o  
j  

«  
°   

2|  ^  a  
o  '  o  

^  

«  

^  

a  , 

a  
CO  -   jg  0C 

o  
(VI 

_ J  

V  a  

a  
>  •»  2|  x  a: 

o  -l  o  o  
CD 
V  

10 


	bibliography
	description
	claims
	drawings

