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The present invention relates to combustion 
control apparatus embodying particular signal 
and alarm arrangements in combination there 
with. 
The invention is intended principally but not 

exclusively for industrial combustion systems, 
especially gas fired furnaces and boilers. The 
larger of these installations are usually manually 
controlled, that is, they are put in Operation and 
cut out of operation manually. Other installa 
tions may be completely automatic. My inven 
tion comprehends, a combination and arrange 
ment of safety controls, alarms, and signals 
whereby the optimum in safety of operation is 
Secured. 
My invention features particularly an alarm 

arrangement so devised that an alarm is given 
only upon the occurrence of an unsafe condition 
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of the System. In the past similar alarms often 
gave an alarm whenever the System was started 
or stopped, greatly disturbing personnel and 
causing confusion and a general exodus from 
the vicinity of the furnace or boiler where the alarm originated. 
An object of my invention is to provide im 

proved safety control combinations and arrange 
ments for combustion Systems wherein the Sys 
tem is fully automatic in operation or is manu 
ally started and stopped. 
Another object is the provision of an improved 

automatic interlocking control arrangement for 
combustion Systems, embodying signal devices ar 
ranged to apprise the operator of the safe or un 
safe progress of the sequence of operations and 
the condition of the system and to give an alarm 
Only in the event of the occurrence of an unsafe 
condition of the System. 
Another object is to provide an alarm device 

and arrangement for combustion control Sys 
tems wherein the alarm cannot be sounded in re 
sponse to normal functions of the system but 
only upon the occurrence of an unsafe condi 
tion thereof. - 

Another object is to provide an alarm system 
comprising an alarm device, and interlocking re 
lays so arranged that one relay is actuated in 
response to the other and the alarm only sounds 
when a predetermined interlocking relationship 
of the relays occurs in response to specific un 
safe' or abnormal conditions. 
The figure of the drawing represents a gas 

fired combustion System embodying the control 
and alarm arrangement of my invention therein. 

Referring to the drawing, at O. I have shown 
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type and which forms a part of an industrial 
steam pressure system. While I have chosen to 
disclose as an example this particular form of 
boiler and System, my invention of course may be 
applied to various other types and forms of sys 
tems using different kinds of equipment. 
The gaseous fuel is fed to the burner fi 

through a conduit 2 which may be connected to 
a gas supply main (not shown). Interposed in 
the conduit 2 is an electrically operated gas 
control valve f3 which may be of a known type. 
The electric valve 3 incorporates an auxiliary 
switch 4 which is operated by the valve mech 
anism, and is closed whenever the valve 3 is in 
closed position. Ahead of the valve 3 in the 
conduit 2 is another valve 5 which is a manu 
ally operable valve having an operating handle 
6. When the handle f6 is in the position shown, 

the valve 5 is closed, and when the handle 6 
is moved to a vertical position the valve is 
opened. The valve 5 also incorporates an aux 
iliary switch which is closed when the valve 
f5 is in closed position. 
Adjacent the burner is a small pilot burner 
8 which is supplied with fuel through a tube 9 
connected to the conduit 2 ahead of the valve 
5. Interposed in the tube 9 is a small electric 

valve 20 which controls the supply of fuel to the 
pilot burner 8. Arranged within the combus 
tion chamber so as to be impinged upon by the 
pilot burner is a control electrode 23 which co 
operates in the control of my system in a manner 
which I will presently describe. Also arranged 
adjacent the outlet of the pilot burner 8 are a 
pair of electrodes 24 which are arranged to form 
a Spark gap, the purpose of which is to ignite 
the pilot burner when it is desired to start the 
System in operation. 
The electrodes 24 are connected to the sec 

Ondary Winding 83 of an ignition transformer 2 
having a primary winding 84. The secondary 
winding 83 produces the necessary high voltage 
for causing a Spark between the electrodes 24. 
Numeral 25 designates a low water cut-off of 

conventional type embodying a mercury switch 
26 which is arranged to be opened when the 
water lever in the boiler falls below a predeter 
mined level. The low water cut-off 25 is con 
nected to the boiler drum by pipes 27 in the 
usual manner and also communicating with the 
pressure within the boiler is a pressure respon 
sive switch 28 incorporating a mercury switch 
29 which is normally closed, but is opened when 
the pressure within the boiler exces a prede 

a gas fired boiler which may be of a conventional 55 termined value. Numeral 30 designates a blow 



2 
down valve for purposes of periodically blowing 
down and clearing the low water cut-off of Scale 
and the like. 
The control system which I employ embodies 

a flame detecting relay mechanism which I have 
designated generally at 22. The flame electrode 
23 forms a part of the flame detecting mechanism 
22. The flame detecting relay mechanism is of 
the electronic type and embodies an electronic 
valve 3 which takes the form of an electronic 
tube of the twin type amplifier which, for ex 
ample, may be an RCA type 6C8 tube. The tube 
3 includes two triodes in one glass envelope. 
The tube 3 may be properly described as an elec 
tronic valve by reason of its function in control 
ling a flow of electric current. One triode of 
valve 3 functions as a rectifier to supply a source 
of direct voltage for the second triode and the 
latter functions as an amplifier. For convenience 
the first mentioned triode will hereinafter be re 
ferred to as triode A and the second mentioned 
is triode B. The triode A includes an anode 32 
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a cathode 33, heater filament 2s and a control 
electrode or grid 34 which, as shown, is connected 
directly to the cathode 33. The triode B includes 
an anode 35, the cathode 36, heater filament 30 
and a control electrode 3. The mechanism 22 
includes a combination step-up and step-down 
transformer 38 having a primary winding 39 and 
Secondary windings 40 and 32. The secondary 
Winding 40 is a low voltage secondary and is con 
nected to the heater filaments 29 and 30 by wires 
42 and 63. The secondary winding 4 is a rela 
tively higher voltage winding and is connected 
to the anode 32 by a wire (34, the other terminal 
of Winding 6 being connected to a resistance 45 
Which forms in effect a voltage divider resistance. 
The cathode 33 is connected to the resistance 
85 by wire 46. The triode A, as pointed out above, 
acts as a rectifier to supply a direct current volt 
age for Operation of the triode B and whenever 
the transformer 38 is energized by reason of the 
triode A, a direct current voltage appears across. 
the resistance 45. A condenser 47 is connected 
aCrOSS the resistance 35 for the purpose of filter 
ing Out the alternating current component of the 
Current which flows in the circuit of triode A. 
The positive end of resistance 65 which is con 
nected to cathode 33 is also connected to ground 
as shown, through a resistance 48. 
The cathode 36 is connected to an intermediate 

point on resistance 45 which may be the mid 
point as shown by wire 49. The grid 37 is con 
nected to the negative end of the resistance 45 
by a wire 50, there being a resistance 5? inter 
posed in series with the wire 50. The tendency 
of the connection formed by the wire 50 is to bias 
the grid 37 negatively with respect to cathode 36. 
The grid 3 is also connected to the flame elec 
trode 23 by a wire 52. The tube leading to the 
pilot burner 3 is grounded as shown at 53. In 
this type of flame detecting equipment, the pilot 
burner flame is adapted to create a path of lower 
resistance to flow of electricity between the elec 
trode and the ground 53 fthan exists when the 
flame is not present and there is an air gap be 
tWeen the electrode 23 and the burner 8. When 
the pilot burner flame is present, this path of 
lower resistance is completed and the connection 
formed by the wire 52 and the flame to ground 53 
tends to reduce the negative bias of the grid 37. 
Ground potential is higher than that of the 
grid 37. 
Also embodied in the flame detecting mech 
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56 cooperating with an armature arranged to 
actuate switch blades 57 and 58 which are moved 
to the left into engagement with fixed contacts 
59. and 60, respectively, when the winding 56 is 
energized. The blade 57 engages with a contact 
6 when the winding 56 is deemergized. One end 
of the winding 56 is connected to the positive 
end of the resistance 45 by a wire 62 and the 
other end of the winding 56 is connected to the 
anode 35 of triode B by a wire 63. 
Whenever transformer 38 is energized and 

there is no flame at the pilot burner 8 the grid 
37 is biased sufficiently negatively so that not 
enough current flows in the circuit of the Wind 
ing 56 to cause the blades 57 and 58 to be moved 
to the left. When flame appears at the pilot 
burner 8 as described above, a path of lower 
resistance is completed from the grid 37 to 
ground and it becomes biased less negatively so 
that a current flows in the plate circuit of triode 
B causing the relay 55 to be energized. This cir 
cuit is as follows: from resistance 45 through 
wire 62, winding 56, wire 63, plate 35, grid 37, 
cathode 36, and wire 49 back to resistance 85, the 
potential across resistance 35 between its positive 
end and the point where wire 49 is tapped off 
supplying the power for operating relay 55. 
Numeral 65 designates a signal and alarm relay 

mechanism which constitutes an important part 
of my invention, particularly in the manner in 
which it cooperates with the other portions of 
the system. The signal and alarm relay mech 
anism 65 includes a relay unit 66 and a relay 
unit 67. The relay unit 66 has a winding 68 
cooperating with an armature arranged to actu 
ate switch blades 69 and 70 which are moved to 
the left into engagement with fixed contacts if 
and 72, respectively, when the relay is energized. 
The relay unit 67 has a winding 73 cooperating 
with an armature arranged to actuate Switch 
blade 3 which is moved to the left into engage 
ment with fixed contact 76 when the relay is en 
ergized. When relay 6 is deenergized blade 74 
engages with contact 78 and 79, respectively. 
Numeral 80 indicates a green Signal light which 
is on when the circuit is operating under safe 
conditions as will presently be described and nu 
meral 8 indicates a red signal light which is on 
when an unsafe operating condition of the Sys 
tem occurs. Numeral 82 indicates an alarm bell 
which rings automatically in response to the. 
failure or disappearance of flame in the combus 
tion chamber, which of course is indicative of a 
hazardous condition by reason of the possibility 
of accumulation of unburned gaseous fuel in the 
combustion chamber. 
Numeral 85 designates a manual control sta 

tion embodying a stop button 86 cooperating with 
electrical terminals 87 and 88 and a start but 
ton 89 cooperating with electrical terminals 90 
and 9. 
To start the System in operation the operator 

pushes the start button 89 and holds it against 
the terminals 90 and 9 until the green light 
80 comes on, this signal light being located on 
a panel board suitably situated so that the op 
erator can see it from the position he is in when 
Operating the Switches at the manual control 
station 85. When the start button engages the 
terminals 90 and 9, a circuit is completed for 
energizing the transformer 38 provided that both 
the valves f3 and f 5 are in closed position so 
that the auxiliary switches 4 and T are closed. 
The Switches 26 and 29 must of course also be 

anism 22 is a relay unit 55 including a winding 75 closed. The circuit for energizing the trans 
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former 38 is as follows: from wire 92 through the 
stop button 86, wire 93 through the start but 
ton 89, wire 94, switch 4, wire 95, switch 7, 
wire 96, wire 97, switch 26, wire 98, switch 29, 
wire 99, wire 00, wire Of, winding 39 of the 
transformer, wire 02 back to the wire 93. 
wires 92 and 93 may be connected to a suitable 
source of external power (not shown). At the 
same time that transformer 38 is energized a 
circuit is completed for energizing the ignition 
transformer 2 as follows: from wire 92 through 
stop button 86, wire 93, start button 89, wire 94, 
switch 4, wire 95, switch 7, wire 96, wire 97, 
switch 26, wire, 98, switch 29, wire 99, wire 100, 
wire f O3, switch blade 57, contact 6, wire. O4, 
winding 84 of transformer 2, wire 05 and wire 
106-back to wire 93. At the same time as the 
circuits just described are completed, a circuit 
is also completed for energizing and opening the 
valve 20 for admitting gas to the pilot burner 8. 
This circuit is as follows: from wire 92 through 
stop button 86, wire 93, start button 89, wire 94, 
switch 4, wire 95, switch 7, wire 96, wire 97, 
switch 26, wire 98, switch 29, wire 99, wire 107, 
valve 20, wire O8, wire O9, wire O and wire 
O6 back to wire 93. Energization of the igni 

tion transformer 2 causes a spark to be pio 
duced between the electrodes 24 which ignites 
the gas from the pilot burner 8, gas beginning 
to flow of course as soon as the valve 20 is open. 
As soon as the flame appears at the pilot burner 
8, a low resistance path will be produced as de 

scribed above from the grid 37 to ground and 
due to the less negative bias now on the grid 37, 
current will be permitted to flow in the plate 
circuit of triode B thus energizing the relay 55, 
the circuit being as described above. 
burner failed to ignite, the relay 55 will of 
Course not be energized in the manner described. 
As soon as the relay 55 is energized, closure of 
switch 58 completes a circuit for energizing the 
transformer 38 which is independent of the 
start button 89 and the switches 4 and . This 
circuit is as follows: from wire 92 through the 
stop button 87, wire 93, wire fif, wire 2, wire, 

3, contact 60, switch blade 58, wire f4, wire 
97, switch 26, wire 98, switch 29, wire 99, wire 
00, wire Of, winding 39 and wire 02 back to 

wire 93. This circuit is made independent of 
the switches 4 and 7 so that the valves 3 and 
5 can now be opened without causing deener 

gization of transformer 38. When the circuit 
last described is completed, a circuit for ener 
gizing valve 20 is also completed which circuit 
is likewise independent of the start button 89 
and the switches 4 and 7. This circuit is as 
follows: from wire 92 through stop button 86, 
wire 93, wire , wire f2, wire 3, contact 60, 
blade 58, wire 4, wire 97, switch 26, wire 98, 
switch 29, wire 99, wire OT, valve 20, wire 108, 
wire O9, wire lio, and wire 06 back to wire 
93. It will be seen that the circuits for trans 
former 38 and valve 20 which extend through 
the switch 58 are common as far as wire 99. 
Now at the same time that relay 55 is energized 
and causes completion of the above described 

The 

If the pilot 

5 

0. 

20 

25 

40 

50 

5 5 

60 

65 
circuits which are independent of the start but 
ton, a circuit is also completed for energizing 
and opening the valve 3 as follows: from wire 
92, through stop button 86, wire 93, wire -f, wire 

2, wire 3, contact 60, blade 58, wire 4, wire 
97, switch 26, wire 98, switch 29, wire 99, wire 90, 
wire O3, blade 57, contact 59, wire 5, wire 

6, valve 3, wire 1, wire to and wire 106 
back to wire 93. When valve i3 is automatically 
opened as described the system is in readiness 

0. 

3 
for operation, it now only being required that 
the operator manually open the valve 5. That 
the system is in readiness for the valve 5 to be 
opened is indicated to the operator by the green 
light 80 coming on which comes on at the same 
time that valve 3 opers. The circuit for the 
light 80 will be described presently. At the same 
time that valve 3 opens, a circuit for energizing 
the relay 67 is completed as follows: from wire 
92 through stop, button 86, wire f, wire 2, 
wire 3, contact 60, blade 58, wire 4, wire 9, 
switch 26, wire 98, switch 29, wire 99, wire (0, 
wire iO3, blade 57, contact 59, wire 5, wire 18, 
wire 9, winding 73, wire 20, wire 2, wire 22, 
wire 23, wire 09, wire 10, and wire 106 back 
to wire 93. As soon as relay 67 is energized re 
lay 66 also becomes energized through the fol 
lowing circuit: from wire 92 through stop but 
ton 86, wire 93, wire if , wire 2, wire 24, blade 
74, contact T6, wire 27, wire f 28, winding 68, 
wire 29, wire 12, wire 22, wire 23, wire 109, 
wire O, and wire OS back to wire 93. As soon 
as relay 66 is energized it causes a maintaining 
circuit for itself to be completed which is inde 
pendent of the relay 67. This maintaining cir 
cuit is as follows: from wire 92 through stop 
button 86, wire 93, wire , wire 30, blade 70, 
contact 2, wire 4, wire 28, winding 68, wire 
29, wire 2, wire 22, wire 23, wire 09, wire 
fo, and wire 06 back to wire 93. At the same 

time that valve 3 and winding 73 are energized 
the green light 80 is lighted it being seen that the 
light 80 is connected in parallel with line winding 
73 by wires. 3 and 32 which connect to the 
wires leading to the terminals of winding 3. 
When the operator sees the green light is on he 
knows that the system has properly gone 
through its starting sequence and he then re 
leases the start button and manually opens the . 
valve 5 admitting fuel to the combustion cham 
ber where it is ignited by the flame of the pilot 
burner 8. 
My system is primarily intended to give an 

alarm and warning in the event of a flame fail 
ure during operation of the system but not to 
give such an alarm or warning at any other time 
such as would tend to frighten personnel in the 
vicinity of the boiler unnecessarily. Alarms oc 
curring at improper times needlessly inconven 
ience and annoy the personnel as well as mili 
tating against the ultimate purpose and effec 
tiveness of the alarm. Thus if flame should dis 
appear within the combustion chamber at any 
time during operation, the relay is will be de 
energized as has already been explained and the 
above described circuits for the valves 3 and 20 
and for the relay 67 and light 80 will be instant 
ly deenergized. However, the maintaining circuit 
described above for relay 66 will not be deemer 
gized until such time as the stop button 86 is 
moved away from the terminals 87 and 88. Im- . . 
mediately upon the occurrence of the flame fail 
ure and deemergization of the relays 55 and 5,. 
the red light 8 will come on and the bell 82 will 
begin to ring. The circuit for the bell 82 is as 
follows: from wire 92 through stop button 86, 
wire 93, wire , wire 2, wire 24, blade 4, 
contact T8, wire 34, contact it, blade 69, wire . 
35, wire 36, bell 82, wire 37, wire 23, wire 
io9, wire 10, and wire 106 back to wire 93. The 
circuit for the red light 8 is as follows: from 
wire 92 through stop button 86, wire 93, wire , 

75 
wire ii 2, wire 24, blade 14, contact 18, wire 34, 
contact 7 f, blade 69, wire 35, wire 3, light , 
wire 39, wire 22, wire 23, wire 9, wire , , 



cuit as described above. 
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and wire 6 back to wire 93. The red light will 
remain on and the bell 82 will continue ringing 
until the operator pushes the stop button 86 which 
will deemergize the relay 66, opening the main 
taining circuit, described above, and deenergiza 
tion of relay 66 will interrupt the circuits of the 
red light, and the bel. 
The system is now shut down but the valve 

a 5 remains in open position. However, before the 
operator can again put the system into operation 
he must manually move the valve 5 into closed 
position so that the switch 7 will become closed 
to enable completion of the original starting cir 

The manual valve 5 
provides an additional safeguard whereby if the 
automatic valve 3 should fail the operator will 
be unable to start the system and produce a 
spark in the combustion chamber which would 
ignite the gas pouring into the combustion charin 
ber if the path of gas flow through the conduit 
2 were not obstructed. Moreover, after hav 
ing caused combustion to be established at the 
pilot burner by means of the start button, the 
operator must manually operate valve 5 to ad 
mit the main gas supply and therefore he has 
the opportunity to assure himself that everything 
is in proper order before doing so. 
When the system has been operating proper 

ly and it is desired to shut it down, it is only 
necessary for the operator to push the stop but 
ton 86 which will deenergize the entire system 
including the relay 6. With both the relays 66 
and 67 deenergized, both the red and green lights 
are out, and the bell 82 does not ring. Thus the 

station 85 and the system would be started by 
closing such a Switch and stopped by opening 
it. A relay Switch Such as the Switch 58 would 
be used to shunt the switches is and after 

5 completion of the original starting circuits. 
The single form of my invention which I have 

disclosed is illustrative of One mode of practising . 
and applying it. There are many changes which 
may be made in the invention and there are 

10 various forms which it may take and it is there 
fore to be limited Only in accordance with the 
appended claims. 

I claim as my invention: 
1. In a system of the class described, in com 

15 bination, a combustion System comprising means 
forming a combustion chamber, means for sup 
plying fuel to Said Combustion chamber, means 
for igniting said fuel, apparatus comprising con 
trol means for causing fuel to be supplied to said 

20 combustion chamber and for causing said fuel 
to become ignited, said control means also being 
operable to terminate combustion in said con 
bustion chamber, means operable to check the 
capability of said igniting means of igniting in 

25 coming fuel, signal apparatus comprising inter 
locking electrical relays associated with said 
checking means and a signal device, energiza 
tion of one of said relays being dependent on 
said checking means, and another of said relays 

30 becoming energized when said one relay is ener 
gized, means whereby energization of said other 
relay becomes independent of said one relay when 
said other relay is energized, said other relay 
being independent of said fame detecting means, 

disadvantage of many systems used in the past 35 and said signal device being arranged to give 
in that the alarm device sounded whenever the 
system was manually shut down is obviated. The 
system may of course also be shut down auto 
matically by means of the pressure switch 28 or 
the low water cuts of 25. In the event of an 
automatic shut down from the switch 28 or low 
water cut-off 25, the alarm bell 82 will ring and 
the red light will come until the stop button 86 
is pushed. Opening of switch 29 or switch 26 will 
deenergize the entire system with the exception 
of relay 66 which, as explained above, after hav 
ing Once been energized has a maintaining cir 
cuit which is dependent only upon the stop but 
ton 86. 
From the foregoing it will be apparent to those 

skilled in the art that I have provided a safety 
control system for combustion apparatus where 
by a system can be started, operated, and stopped 
with the optimum in safety. The interlocking 
relationship of the controls and the arrange 
ment of the signals and alarms is such that the 
danger of any exigencies arising such as would 
Create a hazardous condition is practically elimi 
nated. It is noteworthy that the system is of 
such a nature that the dangers normally attrib 
utable to the human element in the operation 
of these systems is reduced to a negligible factor. 
Only the barest kind of elementary knowledge 
and intelligence is required of an operator to 
safely and satisfactorily operate even a complex 
system in which my invention is embodied. 

It is to be understood that other types of flame 
detecting mechanism than the electronic device 
which I have disclosed can be used in the system. 
Moreover, my invention, particularly that por 
tion of it comprising the alarm and signal relay 
mechanism, is ideally adapted to use in systems 
which are automatically started, operated, and 
stopped. In such a system an automatic switch 
would of course take the place of the manual 

t 

a signal when said one relay is deenergized and 
said other relay is energized. 

2. In an alarm system for combustion appa 
ratus in combination, means forming a combus 

40 tion system, means forming an alarm device, a 
first electrical relay, a second electrical relay, , 
said relays being wired in interlocking relation 
ship, means comprising a Switch for starting said 
combustion system in operation, means whereby 

45 said second relay becomes energized upon assura 
ance that combustion can safely proceed, means 
whereby said first relay becomes energized upon 
energization of said second relay, means where 
by energization of said first relay becomes in 

50 dependent of said second relay when said first 
relay is energized, means whereby said second 
relay is deemergized in response to an unsafe 
Operating condition of said combustion system, 
said first relay remaining energized and means 

55 whereby said alarm device gives an alarm when 
said second relay is deenergized and said first 
relay is energized. 

3. In a signal system, in combination, means 
forming a signal device, a first electrical relay, a 

60 second electrical relay, said relays being arranged 
in interlocking relationship, means for energiz 
ing said second relay, means whereby said first 
relay becomes energized upon energization of 
said second relay, said first relay being operable 

65 to remain energized independently of the ener 
gization of said second relay after becoming ini 
tially energized, and means whereby upon deen 
ergization of said second relay only, both relays 
cooperate in a manner whereby said signal de 

70 vice gives a signal. . 
4. In a signal system, in combination, means 

forming a signal device, a first electrical relay, 
a second electrical relay, said relays being ar 
ranged in interlocking relationship, means for 
energizing said second relay, means whereby said 
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first relay becomes energized upon energization 
of said second relay, said first relay being oper 
able to remain energized independently of the 
energization of said second relay after becom 
ing initially energized, means whereby upon de 
energization of said second relay only, both re- . 
lays cooperate in a manner whereby said signal 
device gives a signal, and means for deemergiz 
ing said first relay to terminate the signal given 
by said signal device. 

5. In a system of the class described, in com 
bination, a combustion system comprising means 
forming a combustion chamber, means for sup 
plying fuel to said combustion chamber, means 
for igniting said fuel, apparatus comprising con 
trol means for causing fuel to be supplied to 
said combustion chamber and for causing said 
fuel to become ignited, said control Ineans also 
being operable to terminate combustion in said 
combustion chamber, means operable to detect 
the presence or absence of flame in said con 
bustion chamber, said last means. comprising 
means responsive to the electrical resistance of 
a flame in the combustion chamber, signal ap 
paratus comprising interlocking electrical relays 
associated with said flame detecting means and 
a signal device, energization of one of said re 
lays being dependent on said flame detecting 
means, and another of said relays becoming en 
ergized when said one relay is energized, means 
whereby energization of said other relay be 
come independent of said one relay when said 
other relay is energized, said other relay being 
independent of said flame detecting means, and 
said signal device being arranged to give a sig 
nal when said one relay is deemergized and said 
other relay is energized. 

6. In a system of the class described, in com 
bination, a combustion system comprising means 
forming a combustion chamber, means for sup 
plying fuel to the combustion chamber, fuel con 
trol means comprising a manually Operable de 
vice for initiating the supply of fuel, a normally 
closed switch operable by said device and mov 
able to open position when said device is opera 
ated to initiate the fuel supply, fuel igniting 
means, a manual controller in control of said 
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igniting means, means whereby said fuel ignit 
ing means is dependent for operation upon said 
switch whereby said igniting means cannot be 
operated unless said manually operable device 
is in position to prevent the supply of fuel and 
said device must be manually operated to ini 
tiate the fuel supply after said igniting means 
is in condition for igniting fuel. 

7. In a system of the class described, in com 
bination, a combustion system comprising means 
forming a combustion chamber, means for sup 
plying fuel to the combustion chamber, fuel con 
trol means comprising a manually operable de 
vice for initiating the supply of fuel, a normally 
closed switch operable by said device and mov 
able to open position when said device is operated 
to initiate the fuel supply, fuel igniting means, a 
manual controller in control of said igniting means, 
means whereby said fuel igniting means is de 

50 
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pendent for operation upon said switch, signal 
means for indicating when said igniting means 

5 
is in condition for igniting fuel, whereby said 
igniting means cannot be operated unless said 
manually operable device is in position to pre 
vent the supply of fuel and said device must be 
manually operated to initiate the fuel Supply 
after said igniting means is in condition for ig 
niting fuel as indicated by said signal means. 

8. In a combustion control system, in com 
bination, a combustion chamber, an automatic 
device and a manually operable device control 
ling the supply of fuel to the combustion cham 
ber, fuel igniting means, a manual controller for 
said igniting means, switches associated with 
said devices and circuit means whereby operation 
of said igniting means is dependent upon both 
said devices, being in position to prevent the sup 
ply of fuel, automatic means operable to respond 
if said igniting means is in condition to ignite 
fuel, and said automatic device being responsive 
to said automatic means. 

9. In a combustion control system, in combina 
tion, a combustion chamber, an automatic device 
and a manually operable device controlling the 
supply of fuel to the combustion chamber, fuel 
igniting means, a manual controller for said ig 
niting means, switches associated with said de 
vices and circuit means whereby operation of Said 
igniting means is dependent upon both said de 
vices being in position to prevent the supply of 
fuel, automatic means operable to respond if said 
igniting means is in condition to ignite fuel, said 
automatic device being responsive to said auto 
matic means, and signal means for indicating 
when said igniting means is in condition for ig 
niting fuel whereby Said manually operable de 
vice may then be operated to initiate the fuel 
supply. 

10. In a combustion control system, in combi 
nation, a combustion chamber, a manually oper 
able device controlling the supply of fuel to the 
combustion chamber, fuel igniting means, a 
manual controller for said igniting means, a 
switch associated with said device and circuit 
means whereby operation of said igniting means 
is dependent upon said device being in position 
to prevent the supply of fuel, and automatic 
means operable to respond if said igniting means 
are in condition to ignite fuel, and an automatic 
fuel supply control device controlled by said 
automatic means. 

11. In a combustion control system, incom 
bination, a combustion chamber, a manually op 
erable device controlling the supply of fuel to the 
combustion chamber, fuel igniting means, a 
manual controller for said igniting means, a 
switch associated with said device and circuit 
means whereby operation of said igniting means 
is dependent upon said device being in position 
to prevent the supply of fuel, automatic means 
operable to respond if said igniting means are 
in condition to ignite fuel, an automatic fuel sup 
ply control device controlled by said automatic 
means and signal means for indicating when 
said igniting means are in condition for igniting 
fuel whereby said manually operable device may 
then be operated to initiate the fuel supply. 
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