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1. 
This invention relates to new and useful im 

provements in gaseous fuel burning apparatus 
and more particularly to means for controlling 
the operation of a burner igniting means. 
An object of the invention is to provide a 

novel apparatus for controlling the operation of 
a gaseous fuel burner and its igniting means. 
Another object is to provide a safety feature 

for gaseous fuel burner operation in the event 
of leakage of gas to the burner or failure of 
the burner gas supply valve to close. 
Another object is to provide means by which 

the ignition means will be operated for a period 
following operation to close the gas supply valve. 
The invention consists in the novel arrange 

ment and cooperative relation of parts in the 
apparatus, as will be more fully described here 
inafter and the novelty of which will be partic 
ularly pointed out and distinctly claimed. 
In the accompanying drawings, to be taken 

as a part of this specification, there are fully 
and clearly shown several preferred embodiments 
of the invention, in which drawings: 

Figure 1 is a diagrammatic view of a gaseous 
fuel burning apparatus with its control system; 

Fig. 2 is a detail diagrammatic view showing 
a different arrangement of certain switch oper 
ating cans forming part of the controlling means 
of Fig. 1 and providing a different sequence of 
Switch operation; 

Fig. 3 is a diagrammatic view similar to that 
of Fig. 1 but having the controlling means en 
tirely operated by relays, and 

Fig. 4 is a diagrammatic view of a burner ap 
paratus embodying the invention and having a 
manually operable fuel controlling valve. 

Referring to the drawings by characters of ref 
erence there is in Fig. 1 a gaseous fuel burner 
having a fuel Supply pipe or conduit 2 controlled 
by an automatic fuel supply valve 3, preferably 
an electrically operated or solenoid valve. The 
valve 3 has a valve member 4 which is moved 
to open position by the magnetic force of the 
usual Solenoid coil 5 and which is urged toward 
closed position by gravity or spring force upon 
deenergization of the coil 5. The circuit of the 
Valve Coil 5 is controlled by a relay switch 6 
having a relay coil 7 and normally urged to open 
position by a spring 8, from the Switch 6 a wire 
9 leads to one end of the coil 5 which has its 
Other end connected by a wire f 0 to one of the 
main line wires if connected to a source of alter 
nating current supply. The other side of the 
Switch 6 is connected by a wire 2 to one end of 
a wire 2 which is connected at its other end 
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2 
to one side of a normally open main switch f3 
having a relay coil f4 and having its other side 
connected by a wire 5 to one end of a wire i5 
which is connected at its other end to the other 
main line wire 6 connected to the source of 
current. From the junction of wire 12 and wire 
28, a wire 7 connects to one end of a wire a 

which has its other erad connected to one ter 
minal of the primary coil 8 of the ignition con 
trolling transformer 9, the other terminal of the 
transformer primary being connected to the line 
wire ff. The transformer secondary has a coil 
20 mid-tapped to ground, as at 21, and having 
its ends connected by wires 22, 23 to the filament 
cathode 24 of an electron tube 25, having an 
anode 26 and a control grid 21. A transformer 
secondary coil 28 is connected by a wire 29 to 
the intermediate turn of the primary coil 30 of 
an air core radio frequency transformer 3. A 
wire 32 connects the positive terminal of the coil 
30 to the plate or anode 26. The other terminal 
of the primary coil 30 is connected to the grid 
27 by a wire 33 in which there is positioned a 
grid controlling condenser 34. A grid leak re 
sistor 35 is positioned in a Wire 36 which con 
nects the grid 2 to the other side of the coil 28. 
A by-pass condenser 37 is connected across the 
terminals of the coil 28 and has a value in ac 
cordance with the frequency at which the circuit 
is to be operated. The middle tap of the coil 28 
is connected to the wire 36 between the resistor 
35 and coil 28 by a wire 38. Balancing con 
densers 39, 48 are connected between the mid 
tap of coil 20 and the cathode lead wires 22, 23, 
the condensel's 39, 40 and 34 and the resistor 
35 having such values that the tube 25 is oscil 
lated at predetermined radio frequency of hun 
dreds of kilocycles. The secondary coil 4f of 
the ignition transformer 3 has its positive ter 
minal connected by a conductor 42 to a spark 
electrode 43 which is cooperable with the burner 
f which is connected to ground, as at 44. The 
other end of the secondary coil 4 and the corre 
Sponding end of a coupling coil 45 are connected 
together and to ground, as at 46. The coil 45 
has its positive terminal connected by a wire 47 
to branch wires 47e and 4f connected respec 
tively to the Space discharge or gas ionizing elec 
trodes 48, 49 of gas tube warp switches 50, 5 
respectively. Each has a sealed glass envelope 
charged with an inert gas or combination of 
gases at a predetermined pressure such, for exam 
ple, as in the Sheldon type FS4-NA gas tube warp 
Switch used for fluorescent tube excitation. The 
Switch 50 has normally closed contacts 52, 53 of 
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which the movable contact 53 is carried by a 
bimetal blade or strip 54. The switch 5f has 
normally open contacts 55, 56, of which the con 
tact 56 is carried by a bimetal blade or strip 5. 
The bimetal strips 54, 5 are connected together 
by a wire 58 which is connected to ground, as 
at 59, through a condenser 60. The envelopes of 
switches 50 and 5 are charged with different 
gases or gas mixtures or at different pressures, 
as is well understood in the art, such that the 
gas in the tube or envelope of switch 59 will 
ionize sufficiently to operatively heat the arm 54 
at a higher voltage on the electrode 48 than 
the voltage necessary on the electrode 49 to 
operatively heat the arm 57 of the tube 5. The 
fixed contact 55 is connected by a wire 6 to 
one terminal of the relay coil , having its other 
terminal connected by a wire 62 to one terminal 
of the secondary coil 63 of a step down low volt 
age transformer 64 having its primary coil 65 
connected across the line wires 6 and by 
wires 66, 6. From the transformer secondary 
coil 63 and wire 62, a wire 68 connects to One 
end of a wire 68 which has its other end con 
nected to one terminal of the relay coil 4 hav 
ing its other terminal connected by a lead wire 
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69 to one end of a wire 69 having its other end 
connected to a main or dominant switch T0, such 
as a room thermostat. From the other side of 
the switch T0 a wire T connects back to the 
transformer secondary coil 63. 

Operated by the relay coil 4 is a timer motor 
relay switch 72 having normally closed contacts 
73 and normally opened contacts 74. The Switch 
arm. 5 of the switch T2 is connected by a wire : 
T6 to the junction of the wire 68 with the Wire 68 
leading from the transformer secondary coil 63. 
The arm T5 is mechanically connected by a link 
77 to the operating arm 78 of the main relay 
Switch (3 so that the switches 2 and 3 are mov 
able in unison. The switch 72 is in series-parallel 
circuit with a timer motor snap switch 79 having 
normally closed contacts 80, of which the fixed 
contact is connected by a wire 8? to the fixed one 
of Switch contacts 4 and having normally opened 
contacts 82, of which the fixed contact is con 
nected by a wire 83 to the fixed one of contacts 
3. The switch operating arm 84 having the 
movable contacts of switch. T9 is connected by a 
wire 85 to one terminal of a timer motor 86 hav 
ing its other terminal connected by a wire 87 
back to the transformer secondary coil 63. The 
timer notor 86 rotates a drive Shaft 88 through 
reduction gearing 89. Fixed on the shaft 88 
there is an operating cam wheel 90 having a 
cam 9 cooperable with a follower 92 mounted on 
the switch operating arm 84. The cam 9 is 
normally positioned as shown in Fig. 1 in which 
it is engaging the follower 92 to hold the Switch 
Contacts 80 in closed position. The shaft is 
rotated at a speed of about one revolution in 
three minutes and the calm 9 is designed so that 
Substantially immediately after starting of rota 
tion of the wheel 99, the follower 92 will drop off 
the cam 9, so that the snap switch contacts 82 
will be closed (preparatory to restarting the motor 
86 after the burner has been stopped) and the 
cotnacts 80 will be opened to stop the motor 86. 
It may be noted that because the wheel 90 takes 
about three minutes for complete rotation, sub 
stantially this time will elapse after the motor 86 
is again started by another circuit hereafter de 
Scribed and before the snap switch 79 is again 
moved back to the position of Fig. 1 with its con 
tacts 80 in closed position. Also mounted on the 
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4. 
shaft 88 there is a cam wheel 93 having a cam 94 
COOperable With the flexible blade 95 of a nor 
mally open ignition controlling can switch 96. 
The switch $6 has its fixed contact connected by 
a Wire 97 to the junction of the wire 5 with the 
Wire 5 and has its novable contact connected 
by a Wire 98 to the junction of the wire a with 
the Wire it. The cam 94 is so designed that it 
engages the switch arm 95 substantially adjacent 
the termination of a revolution from its starting 
position and closes the Switch 96 for a short 
period prior to the opening of snap switch con 
tacts 82, the cam 94 moving on into the position 
of Fig. 1 at the time of opening of the switch 
contacts 82. 
The operation of the apparatus or system of 

Fig. 1 is as follows. When the dominant Switch 
or room thermostate is closed in calling for heat 
or operation of the burner , the relay coil f4 
will be energized, assuming that the main line 
circuit of wires and 6 has been completed. 
The circuit of the relay coil is as follows, from 
the transformer secondary coil 63 through lead 
wire 68 and wire 68 to the coil 4 and thence 
through wire 69 and 69 to the closed switch TO 
and back to the other terminal of transformer 
coil 63 through wire it. The coil 4 will attract 
the arms 15 and 78, thereby to close the main 
relay switch 3 and to operate the timer motor 
relay Switch 2, breaking circuit at the contacts 
3 and making circuit at the contacts 74. This 
relay switch operation will cause the substantially 
simultaneous energization of the timer motor 86 
through the now closed contacts 4 and of the 
ignition controlling transformer 9 through the 
now closed Switch f3. The circuit through the 
closed switch 3 will be as follows, from the main 
line wire 6 through the wire 54 and the wire (5 
to the stationary contact of the switch 3 and 
thence through its SWitch arm 78, lead wires 2, 
fl and 7 to one terminal of the primary coil 8, 
of the transformer 9 and thence from the other 
terminal of coil 8 back to the source of current 
Supply through the main line wire ff. The cir 

: cuit of the motor 86 which was completed by a 
closure of contacts 74 is as follows, from the 
transformer Secondary coil 63 through wires 68 
and 75 and alm 5 to the closed contacts 74 and 
thence through Wire 8 to the closed contacts 89 
of the Snap switch 79 and thence through the 
Snap SWitch arm 84 and wire 85 to one terminal of 
the motor 86, and from the other terminal of the 
motor 85 through Wire 87 back to the other ter 
minal of the transformer coil 63. The energiza 
tion of motor 86 will rotate the cam wheels 90 and 
93 in a clockwise direction, as shown by the ar 
rOWS, and shortly after the start of rotation of 
the wheel 99, the cam 9 will move out of holding 
relation to the follower 92 so that the switch arm 
84 Will operate with a Snap action to open the 
contacts 80 and to close the contacts 82, thereby 
stopping the timer motor 86. This operation of 
closing the contacts 82 is preparatory to reener 
gization of the motor 86 upon reclosure of the 
timer relay switch contacts 73. The wheel 93 
will not perform any function during this initial 
operation of the motor 86. 
When the ignition controlling transformer coil 

f8 is energized by closure of the switch 3, the 
network of the electron tube 25 will be energized 
to oscillate the tube 25 at predetermined radio 
frequency, as above noted. There will thus be 
Set up in the coil 4 of the ignition transformer 
3, due to the spacing of the coils 30 and 4 and 
the ratio of their coil turns. which may be one 
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to ten, a radio frequency voltage preferably 
above 50,000 v. and at micro amperage. This 
radio frequency Voltage at micro amperage is 
supplied by the conductor 42 to the spark elec 
trode 43, With the result that there Will be a dis 
charge of flowing spark streams from the elec 
trode 43 to the burner . It is preferable to en 
ploy a transformer 3 which Will provide a 
voltage of say 250,000 v. at the electrode 43, so 
that the discharging Spark streams will be of 
considerable length. Assuming that the elec 
trode 43 is properly positioned relative to the 
burner , that is, such that the burner is inter 
mediate the length of the discharging spark 
streams from the electrode 43, then the frequency 
and Voltage in the coil 4 Will be such that the 
coupling coil 45 Will deliver frequency and Volt 
age of sufficient values to the space discharge 
electrode 49 to ionize the gas in the tube 5 
and create sufficient heat on the bimetal switch 
actuator 57 to close the contacts 55, 56. This 
Will result in the energization of the Valve con 
trolling relay coil 1 by the following circuit, from 
the transformer secondary coil 63 through wire 
62 to the coil 7 and thence through wire 6, 
closed contacts 55, 56, wire 58, closed contacts 
52, 53 of warp switch 50, wires 58K and 69 to 
the dominant SWitch and thence through Wire 

back to the transformer coil 63. Energiza 
tion of coil Will close the contacts of the Valve 
relay switch 6, thereby energizing the solenoid 
valve coil 5 as follows, from main line wire 6 
through wire 58 and Wire 5 to the closed switch 
3 and thence through switch arm 78, wire 2 
and wire 2 to the closed relay switch 6 and 
thence through wire 9 to the coil 5 and thence 
through wire O to the main line wire . Cur 
rent flow through the coil 5 will open and hold 
open the valve member 4 of the gas Valve 3 SO 
that the fuel Will be Supplied to the burner to 
be ignited by the spark streams discharging from 
the electrode 43. The warp switch 5 serves not 
only as the control switch for operating the relay 
switch 6 upon the occurrence of ignition but also 
serves as a safety Switch to prevent operation of 
the gas valve 3 in the event of short circuiting 
of the conductor 42 or electrode 43, or in the 
event of a positioning of the electrode 63 too 
close to the burner , such that the length of the 
Spark streams is very short. In either of these 
events of short circuiting or Short spark streans, 
the values of the voltage and frequency applied 
to the discharge electrode 49 will be in Sufficient 
to ionize the gas sufficiently in the tube 5 to 
cause resulting closure of the switch contacts 55, 
56. The gas tube warp switch 50 is a safety 
means to prevent opening of the gas Valve 3 in 
the event of spacing of the electrode 43 So far 
away from the burner that the discharged 
Spark streams from the electrode 43 will not in 
pinge on the burner in bunched spark StreamS. 
When the electrode 43 is so positioned at too 
great a distance from the burner , then the 
values of the Voltage and frequency applied to 
the discharge electrode 48 will be increased and 
be sufficient to ionize the gas in the tube 50 suf 
ficiently to heat the bimetal actuator 54 which 
will therefore separate the contacts 52, 53 so as 
to break the circuit of the relay coil 7. 
When it is desired to stop operation of the 

burner , the dominant switch 70 is operated to 
open position which Will break the circuits of 
relay coils 7 and 4 which are in parallel with 
each other, but both of which are in Series cir 
cuit with the switch T0. Deenergization of coils 
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6 
7 and 4 will permit their respective switches 6 
and 3 which are in series with the valve coil 5 
to move to open position thereby deemergizing 
the valve coil 5 and accordingly the valve mem 
ber 4 should move to closed position and cut off 
further flow of fuel to the burner . In order 
to avoid the possibility of explosion or of other 
hazard, if there is a leakage of gas at the valve 4 
after the flame at the burner has been extin 
guished, a safety means is provided for igniting 
the gas escaping at the burner . Opening of 
the Switch. TO will break the circuit of the relay 
coil 4, thereby permitting the SWitch arm 5 to 
close the Switch contacts 3 of the timer motor 
relay Switch 2 so that the timer motor 86 is 
reenergized through the following circuit, from 
the transformer secondary coil 63 through wires 
68, 76 and arm 75 to the closed contacts T3 and 
thence through lead wire 83 to the closed snap 
Switch contacts 82 and thence through Snap 
switch arm 84 and Wire 85 to the motor 86 from 
which the Wire 8 completes the circuit back to 
the transformer coil 63. Upon this reenergiza 
tion of motor 86, the can wheel 93 will again 
be rotated in its clockwise direction and when 
the above mentioned predetermined time period 
of say about three minutes has elapsed, then the 
cam 94 will engage the switch arm 95 and close 
the cam Switch 96. This will establish a circuit 
to the ignition controlling transformer primary 
coil f8 to energize the ignition transformer 3 
and cause the discharge of bunched spark 
streams from the electrode 43 to the burner f, 
the circuit of switch 96 being as follows, from 
the main line wire 6 through wires 5 and 97 
to the closed SWitch 96 and thence through Wires 
98 and 7 to one terminal of the coil 8 which, 
as above noted, has its other terminal connected 
to the main line wire f. The Switch 96 will 
be held closed by the can 94 for a short time 
period of Say 5 or 10 seconds duration but suf 
ficient to assure the ignition of gas leakage at 
the burner f. When the cam 94 leaves the switch 
arm 95, the arm 95, which is preferably resilient, 

is will snap the switch 96 to open position, thereby 
breaking the ignition controlling circuit through 
the transformer primary coil 8. Subsequent to 
this opening of switch 96 by the cam 94, the cam 
9 Will be rotated to engage the follower 92 to 
operate the snap switch 79 to break the timer 
motor circuit at the contacts 82 and to remake 
a preparatory circuit at the contacts 80, the 
opening of the Switch contacts 82 serving to stop 
the timer motor 86 in position for the start of a 
new cycle or period of burner operation which 
Will be established by the closure of the domi 
nant switch 0. 

FReferring to Fig. 2, the cam wheels 9 and 93 
are provided with cams of different form and rel 
ative position from that of the cams 9 and 94 of 
Fig. 1. In Fig. 2, the wheel 90 has a can 
which, as in the case of the cam 9, cooperates 
with the follower 92, Serving to position the con 
tacts 89 of the snap switch. 9 in closed position 
for the start of a burner cycle. This cam 
has an extending length of cam surface so as to 
maintain the timer motor 86 in operation for a 
Substantial period of time following closure of 
the dominant switch. 70. The can Wheel 93 has 
a cam 9 cooperable with the SWitch blade 95 of 
the switch 96. The cam it? is positioned when 
the timer motCr is stopped by the opening of 
switch contacts 82, in a position, as in Fig. 2, 
such that after the timer motor 86 has been 
started at the beginning of burner operation, the 
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cam 0 will engage and close the switch 96 
during the time period of the holding of Switch 
contacts 80 in closed position by the cam 0. 
The cam 0f therefore serves while the main 
relay switch 3 is closed, to close a parallel cir 
cuit to the ignition controlling transformer sec 
ondary coil f8, see Figs. 1 and 2, as follows: 
From Wire 54 to wire 97 and through the now 
closed switch 96 and its arm 95 to the wire 98 
and thence through wire a to the coil 8. While 
the switch 96 is held closed by the cam lef so 
that ignition will remain “on' when switch 3 
is opened, the cam 00 moves out of holding en 
gagement with the follower 92 so that the snap 
switch 79 is actuated to stop the timer motor 86 
by breaking the timer motor circuit at contacts 
80 and to close the timer motor preparatory cir 
cuit at the contacts 82. The cam foil has a can 
surface of sufficient length so that the switch 96 
is maintained closed when the timer motor 89 is 
stopped by the opening of the switch contacts 
80. It will therefore be apparent that when the 
dominant switch 79 is opened at the end of a 
heating period that the ignition controlling trans 
former secondary coil 8 will not be deemergized, 
the circuit to the same being maintained at 
switch 96 during the heating period and for a 
time period thereafter. Ignition at the electrode 
43 will therefore continue after the Solenoid 
valve coil 5 has been deemergized. The time 
period or duration of time during which the 
switch SS is maintained closed after the burner 
is stopped can, of course, be determined by the 
rate of rotation of the shaft 88 and the length 
of the cam surface of the cam 0. The Speed of 
rotation and length of can surface is preferably 
such that ignition will be kept on at the electrode 
43 for a period of say three minutes following 
the opening of the dominant switch T0, so that 
there will be ignition of any gas leakage through 
the closed valve member 4 when the leakage is of 
sufficient value to provide a combustible mixture 
at the burner . The foregoing partial descrip 
tion of the operation of the cams of Fig. 2, when 
taken in connection with the complete descrip 
tion of Fig. 1, will make obvious the complete Op 
eration of the system when provided with the 
cans as shown in Fig. 2. 

Referring to the apparatus of Fig. 3 there is 
a gas burner 200 which is electrically grounded, 
as at 20 f, and which has a fuel supply pipe or 
conduit 292 controlled by an automatic gas valve 
293, preferably an electrically operated or sole 
noid valve. The valve 203 has a valve member 
24 and an electric operating coil 205. The coil 
255 is controlled by a relay switch 206 and by a 
main relay switch 207 which are in series circuit 
as follows, from the main line wire 208 through 
wire 209 to the fixed contact of the switch 265 
and thence from its movable contact through 
wire 2 O to one terminal of the coil 285 and from 
the other coil terminal via wire 2 and 2 to 
the movable contact of relay switch 26 and 
thence from the fixed contact of switch 2 by a 
lead wire 22 to the other main line wire 23. 
The coil 24 of the main relay switch 20 is con 
trolled by a dominant switch 25 which, as in 
Fig. , may be a room thermostat, the circuit of 
this switch and coil being as follows, from the 
secondary coil 26 of a step down low voltage 
transformer 27 via a wire 28 to one end of a 
wire 28 having its other end connected to the 
coil. 2.f4 and thence via a wire 29 to one contact 
of switch 25 having its other contact connect 
ed to a wire 220 leading to a wire 220 which 
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8 
leads back to the other end of the transformer 
coil 26. The transformer 2fT has a primary coil 
22 connected by wires 222 and 223 to the main 
line wires 23 and 208 respectively. The relay 
coil 224 of relay switch 206 is also supplied with 
current from the coil, 26 and, as in Fig 1, has in 
its circuit a normally open gas tube warp switch 
225 and a normally closed gas tube warp switch 
226. The Switch 225 has a bimetal actuator 227 
normally holding a switch contact, 223 spaced 
from its cooperating fixed contact 229. The 
switch 226 as a bimetal actuator 230 normally 
holding its contact 23 in closed circuit making 
position with the fixed contact 232. The switches 
225, 226 in this form of the invention of Fig. 3 
contain the same charge of gas or gas mixture 
and at the same pressure as distinguished from 
the different gas charges in the switches 50, 51. 
The ignition means of Fig. 3 is the same as 

that heretofore described and shown in Fig. 1 
and therefore the reference characters applied 
to Fig. 1, but with the suffix "a,' designate like 
parts in the ignition means of Fig. 3. Since the 
switches 225, 226 are of like characteristics, the 
values of voltage and frequency at which they re 
spond are controlled by condensers 233,234, pref 
erably having capacities of .001 microfarad and 
.01 microfarad respectively. The condenser 233 
is connected in a wire 235 leading from the cou 
pling coil conductor or wire 47 to the discharge 
electrode 48 of Switch 226. The condenser 234 is 
positioned in a wire 236 leading from the wire 
4 to the discCharge electrode 49 of switch 225. 
The ignition means of Fig. 3 is, however, con 
trolled by a relay switch 23 in the filament cath 
Ode circuit and interposed in the Wire 22 lead 
ing to the cathode from the 6 v. coil. 20. The 
switch 23 corresponds to the switch 96 of Figs. 
1 and 2. The relay coil 238 of the switch 237 
has its energizing circuit controlled by the main 
relay switch 207 as follows. The relay coil 238 
of the Switch 23 is supplied with current fron 
the main line wire 208 through a half wave rec 
tifier 239 and has its energizing circuit controlled 
by the main relay switch 207. The energizing Cir. 
cuit for the coil 238 is as follows, from the ina, in 
line wire 268 through a wire 240 to the rectifier 
239 and thence via a wire 24 to the coil 238 and 
thence via wire 242 to the junction of the wire 
2 with the wire 2 leading to the movable 
contact of the Switch 20. In shunt with the coil 
238 there is a condenser 243 connected across the 
wires 24 and 242. Connected between the wire 
24 and the condenser 243 there is a resistor 244 
cooperable With the condenser to determine the 
time period of condenser discharge to the coil 
238 to hold switch 237 closed following the open 
ing of the switch 20. 
The operation of this apparatus of Fig. 3 is as 

follows. When the dominant switch 25 is closed, 
the relay coil 24 will be energized to pull switch 
27 to closed position, thereby completing the en 
ergizing circuit of the relay coil 238 so that the 
ignition controlling relay switch 237 is closed. 
The circuit of coil 238 is as follows: From line wire 
28 to wire 240, through the half wave rectifier 
239, to wire 24 and through coil 238 and wires 
242, 2 to closed switch 207 and thence through 
wire 22 to the other line wire 23. The closure of 
switch 23 energizes the circuit of the electron 
tube 25 to provide the radio frequency high volt 
age microamperage current supply to the spark 
electrode 43, as described in connection with Fig. 
1. Upon the Occurrence of a proper discharge of 
the bunched spark streams from the electrode 3 
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to the burner 260, as described in connection with 
Fig. 1, the warp switch gas tube 225 will be ener 
gized to close the switch contacts 228, 229, thus 
completing the circuit of the gas valve relay coil 
224 from transformer coil 26 via wire 28 to 
wire 224 to the coil 224, thence through wife 224b, 
the closed switch 225, wire 225a closed switch 226 
to the wire 226 and thence through wire 220 
back to the transformer coil 26, so that the gas 
valve relay switch 206 will be closed. Upon closure 
of Switch 206 the circuit of the coil. 205 will be 
completed as above described, thereby opening the 
gas valve 263 to supply gas to the burner 20) for 
ignition by the discharging spark streams from 
the spark electrode 43. The Switches 225 and 226 
serve as safety means to prevent opening cf valve 
203 as was described for switches 59 and 5t. 
When the dominant switch 25 is opened for 

any reason, the circuit of the main relay switch 
coil 24 will ba broken so that the main relay 
switch 297 will be opened, thereby deemergizing 
the valve coil 205 and breaking the energizing 
circuit of the ignition controlling relay coil 238. 
The relay switch 23 will, however, remain closed 
so that ignition will be maintained in order to 
provide ignition for any gas which may leak past 
the valve 284 in sufficient volume to provide a 
combustible mixture at the burner 200. Ignition 
will be maintained for a predetermined period of 
time following deemergization of coil 295 for move 
ment of valve member 204 toward closed position, 
the time period being determined by the capacity 
of the condenser 243 and the value of the resistor 
244 which determines the time period to drain the 
condenser. When the discharge from the con 
denser 243 is no longer capable of energizing the 
coil 238 sufficiently to hold the switch 237 in closed 
position, then the switch 23, will move to open 
position, thereby breaking the filament cathode 
circuit 22, 23 to deemergize the electron tube 25 
and stop further operation of the ignition means. 

Referring to Fig. 4, an apparatus or system is 
shown which utilizes a manually operable gas 
valve in lieu of the automatic valves of Figs. 1 
and 3 and which utilizes any of the well known 
or conventional electric ignition means, although 
it will be apparent that the ignition means and the 
ignition responsive safety means of Figs. 1 and 3 
might be employed. In this Fig. 4 the gaseous fuel 
burner 3G is supplied with gaseous fuel through 
a pipe or conduit Self, the flow of fuel being con 
trolled by a manually operable valve 362 having a 
valve member 393 cooperable with a valve port 
324. The valve member 33 is normally urged 
toward closed position by a helical coil compres 
sion spring 305 acting on the valve stem 396. The 
valve member 383 is novable to open position by a 
manually operable cam member 397, which may be 
pivotally secured to the valve stem and have its 
can Surface bearing on the valve bonnet, for ex 
ample. Secured to the stem 36 and electrically 
insulated therefron, there is a switch arm 3 CS 
having a flexible resilient portion 309 carrying 
contacts 30, 3ff insulated from each other. The 
contact 30 is engageable with a fixed contact 32 
during movement of the valve member 393 to 
closed position, the valve member 323 being per 
mitted to have continued movement to its seat 
after engagement of these contacts by reason of 
the flexible arm portion 389. The contact 30 is 
connected by a lead wire S3 to one terminal of a 
heater coil 34 which has its other terminal con 
nected by a wire 34 to the main line wire 35 
leading from a source of current supply. The 
fixed contact 3f2 is connected by a wire 36 to 
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the other main line wire 3 ft so that when the 
contacts 3 0 and 32 are engaged, then the coil 
34 will be energized. The coil 3:4 is in heat ex 
change relation and operable to heat a thermo 
static element 3 8, preferably a bimetal operating 
arm or blade rigidly secured to a base at one end 
and at its other end carrying a switch contact 39. 
The blade 3 8, when cold, or when it, has cooled 
following deenergization cf coil 3 , warps to the 
right facing Fig. 4 so as to move the contact 3 9 
into engagement with a fixed contact 320, thereby 
closing the circuit of the primary coil 32 of an 
ignition transformer 322, the circuit being as fol 
ioWS, from the main line wire 3f 5 through a wire 
323 to the blade 38 and contact 3? S and from 
the contact 329 through a wire 324 to a wire 3246 
connected to one terminal of the coil 32 and 
thence via a wire 325 to the main line wire 37. 
The Secondary coil 326 of the ignition transformer 
is connected by Wires 32E, 328 to the spark ignition 
electrodes 329 positioned in cooperative relation 
with the burner 300 to ignite the gas discharging 
therefrom when the valve member 303 is opened. 
The contact 3 is cooperahle with a contact 338 
and is engageable therewith upon the valve mem 
ber 303 reaching substantially full open position 
by Operation of the cam member 397. When the 
contacts 3 and 330 are engaged with each other, 
a circuit will be established to the transformer 
primary coil 32 as follows, from main line wire 
35 through wire 33 to contact 3ff and from con 
tact 330 through wire 332 to the wire 324 leading 
to the coil 32 and thence via wire 325 to the main 
line wire 3. 
The operation of this apparatus of Fig. 4 is as 

follows. During the stand-by period when no heat 
is desired from the burner 300, so that the valve 
member 33 is closed, the coil 3f4 will be heated 
by reason of closure of contacts 30, 3f2 so that 
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of the open circuit, at the contacts 39, 320. When 
the cam 30 is manually operated to open the valve 
303, the contact 3 will engage the contact 330, 
thereby closing tire circuit to the transformer 322 
as above described, so that ignition sparks at the 
electrodes 329 will ignite the gas at the burner 
300. When it is desired to stop further operation 
of the burner 339, the cam 387 is moved to the 
position of Fig. 4 which will break the circuit to 
the transformer 322 at the contacts 3,339 but 
the circuit to the transformer primary coil 32 will 
he maintained through the closed warp switch 
contacts 3 R. 32 so that ignition sparks at the 
electrodes 229 will continue and ignition will be 
maintained. Therefore, if the closing movement 
of the valve 33 extinguished the flame at the 
burner 339, but the valve member 303 failed to 
close off gas flow through the port 304 to the pipe 
39 so that gas flow of ignitable proportions con 
tinued to feed to the burner 3C9, then the con 
tinued ignition will ignite the gas leakage to the 
burner 369. The period of continued ignition is 
controlled by the heating of the blade 38, the 
coil 34 being energized by closure of contacts 30, 
32 as the valve merber 393 moved toward closed 
position. Therefore, a predetermined time after 
movement of valve member 303 toward closed po 
ition and closure of contacts 30, 32, the blade 
318 will have been heated sufficiently by the coil 
3f4 to move contact, 39 away from contact 320 
and thereby break the circuit to the transformer 
primary coil. 32. This predetermined time period 
for breaking of circuit at contacts 39, 320 is 
sufficient to assure that ignition will be main 
tained on long enough to ignite any leakage mix 
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ture at the burner 300 following extinguishment 
of the flame by closing movement of the valve 
member 303. 
From the foregoing it will be apparent that 

there is provided a safety means to eliminate 
the hazard of gas leakage following presumed 
closure of the burner controlling gas Valve and 
that the danger of collecting an explosive gas 
mixture in the burner combustion chamber is 
OWercone. 
What is claimed and is desired to be Secured 

by Letters Patent of the United States is: 
1. A burner control apparatus comprising a 

gaseous fuel burner, means to supply fuel to said 
burner, an electrically operable valve controlling 
the supply of fuel through said means to Said 
burner and normally biased to closed position, 
a spark discharge electrode for igniting the fuel 
supplied to said burner, means including a pair 
of relay switches in series circuit and controlling 
the energization of said valve, means to supply 
electrical energy to said electrode, means includ 
ing one of said relay switches controlling the 
operation of said energy Supply means, means 
including a main control switch controlling said 
one relay switch, means responsive to predeter 
mined operation of Said energy supply means 
for controlling the other of said relay switches, 
and time interval control means operable, when 
preconditioned, to control operation of said 
energy supply means to supply electrical energy 
to said electrode for a predetermined period, 
said interval control means being preconditioned 
upon closure of said main switch and being ren 
dered effective to perform its controlling opera 
tion by opening of said main switch. 

2. A burner control apparatus, comprising a 
gaseous fuel burner, means to supply fuel to said 
burner, an electrically operable valve normally 
biased to closed position and movable to closed 
position upon deenergization and controlling fuel 
flow through said supply means to said burner, 
ignition means for Said burner, a circuit for said 
valve, a relay switch having an energizing circuit 
and controlling deemergization of said ignition 
means, a main SWitch operable to open said ener 
gizing circuit and the circuit of said valve, and 
means to Supply current to said relay switch 
upon opening of Said energizing circuit by said 
main Switch thereby to hold said relay switch 
energized. 

3. A burner control apparatus, comprising a 
gaseous fuel burner, means to supply fuel to said 
burner, an electrically operable valve normally 
biased to closed position and movable to closed 
position upon deenergization and controlling fuel 
flow through said supply means to said burner, 
ignition means for said burner, a circuit for said 
valve, a relay switch having an energizing circuit 
and controlling deenergization of said ignition 
means, a main Switch operable to open said ener 
gizing circuit and the circuit of said valve, and 
a condenser having a controlled discharge and 
in shunt with the coil of said relay switch to 
Supply Current to Said relay switch upon opening 
of Said energizing circuit by said main switch 
thereby to hold said relay switch energized. 

4. A burner control apparatus, comprising a 
gaseous fuel burner, means to supply fuel to said 
burner, an electrically operable valve normally 
biased to closed position and controlling fuel flow 
through said supply means to said burner, electric 
ignition means for said burner, a timer motor, 
Eleans including a dominant Switch and a nor 
mally open main relay switch controlling both 
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2 
Said valve and said ignition means, means includ 
ing a normally open valve-operating relay switch 
controlling Said valve only, neans including a 
double throw timer motor relay switch, means 
including a double throw snap-acting timer 
motor Switch, Said timer switches being in series 
parallel circuit with Said motor, said timer notor 
relay SWitch having normaliy closed contacts in 
Series circuit with normally opeia contacts of said 
Snap-acting timer motor switch, said timer motor 
relay Switch having normally open contacts in 
Series circuit with normally ciosed contacts of 
Said Snap-acting timer motor switch, a can oper 
able by Said motor and acting normally to hold 
closed said normally closed snap-acting switch 
contacts, said dominant switch being operable 
on closure to close said nain relay switch and 
to close said open timer motor relay switch con 
tacts So that said ignition means and said timer 
motor are energized, means operable upon occur 
rence of ignition to close said valve-operating 
relay Switch, said cam being so constructed and 
arranged that upon movement by said motor, 
said can actuates said snap-acting switch to 
close Said normally open snap-acting switch con 
tacts preparatory to restarting said timer motor 
and to open said normally closed snap-acting 
Switch contacts thereby to stop said timer notor, 
Said dominant switch acting when opened to 
open said main relay switch and to reclose said 
normally closed tinner relay switch contacts 
thereby to reenergize said timer motor, a nor 
mally open cam switch controlling said ignition 
means only, and a cam driven by said timet 
motor and operable to close said cam switch, 
Said last-named cam being so constructed and 
arranged relative to said first-ramed cam as to 
open said cam switch to deenergize said ignition 
means during reenergization of said timer motor, 
said first-named cam acting to operate said 
Snap-acting Switch to stop said timer motor sub 
Sequent to opening of said can switch. 

5. A burner control apparatus. comprising a 
gaseous fuel burner, a conduit for supplying fuel 
to said burner, an electrically operable valve con 
trolling fuel flow through said conduit to said 
burner and normally biased to closed position, 
electric ignition means for said burns r, a timer 
motor, means including a normally open main 
relay Switch controlling both said valve and said 
ignition means, a normally one valve-operating 
relay Switch controlling said valve only a double 
throw timer motor relay switch, a double throw 
Snap-acting timer motor switch, said timer 
Switches being in series-parallel circuit with said 
motor, said timer motor rclay switch having nor 
mally closed contacts in series circuit with nor 
mally open contacts of said snap-acting timer 
Inotor Switch, Said timer notor relay switch hav. 
ing normally open contacts in series circuit with 
normally closed contacts of said snap-acting 
timer motor switch, a cam operable by said motor 
and acting normally to hold closed said normally 
closed snap-acting Switch contacts, a dominant 
Switch operable on closure to close said main 
relay Switch and to close said open timer motor 
relay switch contacts So that said ignition means 
and said timer motor are energized, means oper 
able upon occurrence of ignition to close said 
valve-operating relay switch, said cam being so 
constructed and arranged that upon movement 
by said motor, said cam actuates said Staap-acting 
switch to close said normally open snap-acting 
Switch contacts preparatory to restarting said 
motor and to Open Said normally closed snap 



2,406,185 
3 

acting switch contacts thereby to stop said tinner 
notor, said dominant switch acting when opened 
o open said main relay switch thereby to de 
nergize said valve and said ignition means and 
acting to reclose said normally closed timer relay 
switch contacts thereby to reenergize said timer 
notor, a normally open can switch controlling 
said ignition neans only, and a time delay can 
driven by said timer motor and operable Subse 
quent to said reenergization of said timer motor 
first to close and then to open said can Switch 
to provide a period of operation of said ignition 
means, said first-named can acting to operate 
said snap-acting switch to stop said timer motor 
subsequent to opening of said cam Switch. 

6. A burner controlling apparatus comprising 
a gaseous fuel burner, means for supplying fuel 
to said burner, an electronagnetic valve, normal 
ly biased to closed position, for controlling the 
supply of fuel through said supply means, elec 
trical Control means for controlling said valve to 
Open position at times, electric ignition means 
for the fuel supplied to said burner, means op 
erable to energize said ignition means, means 
responsive to a thermal change in one direction 
for energizing said electrical control means and 
for controlling said operable means, and means 
including said electrical control means and re 
Sponsive to said thermal responsive means when 
a desired temperature is reached in the opposite 
direction for energizing said ignition means for 
a predetermined period, said last-named means 
including means to delay the energization of said 
ignition means by said last-named means. 

7. A burner controlling apparatus comprising 
a gaseous fuel burner, means for supplying fuel 
to Said burner, an electrically operable valve, nor 
mally biased to closed position, for controlling 
the supply of fuel through said supply means, 
electrical control means for controlling said valve 
to open position at times, electric ignition means 
for the fuel Supplied to said burner, means op 
erable to energize said ignition means, an elec 
tric Switch, means responsive to closure of said 
Switch for energizing said electrical control means 
and for controlling said operable means, and 
means including said electrical control means 
and responsive to opening of said switch for ener 
gizing Said ignition means for a predetermined 
period, Said last-named means including means 
to delay the energization of said ignition means 
by Said last-named means. 

8. A burner controlling apparatus comprising 

O 

5 

20 

14 
a gaseous fuel burner, a conduit for supplying 
fuel to the burner, an electrically Operable valve, 
normally biased to closed position, controlling 
flow through said conduit, electric ignition means 
for the fuel Supplied to said burner, neans in 
cluding a dominant SWitch Operable when closed 
to energize said ignition means, means to ener 
gize said valve and responsive to operation of 
Said ignition means, a timer motor, means to 
start said timer motor upon closure of said domi 
nant switch, means operable by said timer mo 
tor to stop said timer motor upon predetermined 
running of said timer motor and to close a pre 
paratory circuit for restarting said tinner motor, 
means to complete said preparatory circuit upon 
opening of Said dominant Switch, cam means 
driven by said timer motor, and means operated 
by said can means upon predetermined running 
of said timer motor to reenergize said ignition 
eaS 
9. A burner controlling apparatus, comprising 

a gaseous fuel burner, a conduit for supplying 
fuel to the burner, an electrically operable valve, 
normally biased to closed position, controlling 
flow through said conduit, electric ignition means 
for the fiel supplied to the burner and having 
a controlling circuit, means including a dominant 
Switch operable when closed to energize said ig 
nition means circuit, a timer motor, parallel con 
trol circuits for said motor, a first double throw 
Switch having normally closed contacts in one 
of said control circuits and open contacts in the 
other of said control circuits, a second double 

- throw switch having closed contacts in said other 
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of said control circuits and open contacts in said 
one of said control circuits, means operable on 
closure of said dominant switch to open said first 
Switch closed contacts and to close said first 
switch open contacts to start said motor, a cam 
driven by said motor and operable upon pre 
determined motor running to open said second 
Switch closed contacts to stop said motor and to 
close said second switch open contacts prepara-- 
tory to reclosure of said first switch normally 

5 closed contacts upon opening of said dominant 
Switch, a second controlling circuit for energiz 
ing said electric ignition means and having a 
Switch, and a can driven by said motor upon 
restarting by the opening of said dominant switch 
and operable upon predetermined motor running 
to open said last-named switch to stop said igni 
tion means. 

FRED B. AUBERT, 


