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This invention relates to an automatic con 
trol system for a fuel burner having certain fea 
tures of safety incorporated therein. 
The main object of the invention is to provide 

a simple and relatively inexpensive control sysr 
tem in which no electromagnetic relays are used 
and which employs a relatively few number of 
parts, but yet gives protection against failure to 
obtain combustion, flame failure after combus 
tion has been established, and power failure. 
In many prior art systems it has been cuis 

tomary to have a safety switch, a combustion 
responsive switch, and at least one electronag 
netic relay for operating the motor circuit. It 
is an object of this invention to simplify this 
arrangement by having the thermal timer which 
actuates the safety switch also act as the motive 
power for closing the burner motor circuit, there 
by eliminating the electromagnetic relay. 
A further object of the invention is to pro 

vide a thermal timer which is under the control 
of the room thermostat, or any other desired con 
trol instrumentality, and which has a cold post 
tion in which it holds the burner motor con 
trol switch in open position, an intermediate 
position or range in which it holds the burner 

switch arm will engage the stationary contact 4. 
Although a room thernostat has been disclosed 
it will be understood that this may be replaced 
by any type of controlling instrument desired, 
Such as, for example, a boiler thermostat, a 
boiler pressure responsive device, or outdoor 
thermostat. 
The safety switch which is generally indi 

cated at 6 comprises a pair of resilient con 
tact blades 7 and which are anchored at 
one end to the brackets 9 and 20, respectively. 
The free end of the contact blade is adapted 
to rest on the insulating tip 22 of the manual 
reset member 23. This reset member is slidably 
Supported in a plate 24 and has a button 25 for 
manual operation. It is provided also with an 
insulated tip 26 which is adapted to cooperate 
with the free end of the contact blade under 
certain conditions to be described hereinafter. 
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motor control switch closed, and a hot position . 
in which it opens the safety switch. A combus 
tion responsive device is added to limit the nove 
ment of the thermal timer to its intermediate 
range if combustion has been established so that 
the burner motor switch will be held in running 
position. 
A further object is to provide a thermal timer 

of the above type which locks the system in 
inoperative condition on flame failure or failure 
to obtain combustion, thereby requiring a man 
ual resetting operation. 
These and other objects will become readily 

apparent as the following specification is read 
in the light of the accompanying drawings, in 
which 

Figure 1 is a diagrammatic view of my novel 
control system, 

Figure 2 is a diagrammatic view of the same 
system using a slightly different type of con 
bustion responsive device, and 

Figure 3. is a view of the same system using 
a third type of combustion responsive device. 

Referring now particularly to the drawings, a 
room thermostat which is generally indicated at 

comprises a bimetallic coil 12 which actu 
ates a switch arm 3 on variations in tempera 
ture in such a manner that on a decrease in. 
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The contact blade carries at its mid portion 
an insulating block 3. 
Anchored to the bracket 3 is one end of a 

bimetallic timer 2 and in its normal or cold 
position its free end is adapted to engage 
under the insulated block to support the 
contact blade 8 in a position where the contact 
34 carried by blade 8 is in engagement with 
contact 35 carried by the blade 1. The contact 
blade 8 is normally biased downwardly so that 
when the bimetallic timer flexes toward the left 
an amount sufficient for the block D to drop 
of the end 3 of the timer, the blade 8 will 
drop down until its free end engages the tip 
2 on a reset member 23 thus separating the 
contacts 34 and 35. An electric heating eer 
ment 40 is provided for heating the bimetal 
timer 2. 

Mounted as shown at 4 is a resilient blade 
42 carrying at its free end a contact which 

-40 is adapted to cooperate with contact 4 carried 
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on the free end of the bimetal timer 2. The 
contact 3 is so positioned that it will be engaged 
by contact 4 as the timer flexes toward the 
left as shown in Figure before the timer moves 
from beneath the insulated block . In other 
words, these contacts will engage before the 
switch contacts 34 and 85 are tripped open by 
the timer. Connected in the circuit with the 
contacts 43 and 44 is a combustion responsive 

60 switch indicated generally at which comprises 
a switch arm 47 and a stationary contact. . . 
This switch is of the usual slip friction type 
and responds to the heat of combustion in such 
a manner that on an increase in temperature 

temperature beyond a predetermined point the 55 due to the establishment of combustion... the 
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switch arm 4 will engage its contact 48 and 
on a decrease in temperature due to failure of 
combustion the switch arm will separate from 
the contact 48. It is understood that this switch 
depends for operation on a change in tempera 
ture and not on any predetermined temper 
ature. 

Pivoted at 50 is an arm 5 which carries a 
mercury switch 52 and link 53 is connected at 
one end to the arm 5 and at the other end 
to the timer 32 so that as the timer flexes back 
and forth under the influence of the heater 40 
it will actuate the mercury switch 52. 

Diagrammatically illustrated at 54 is an oil 
burner motor and the reference numeral 55 indi 
cates the ignition means for igniting the fuel de 
livered to the combustion chamber by the burner 
motor 54. The electrical power for operating 
the above system is supplied in this case by the 
line wires 56 and 57. 

Operation 
In considering the operation of this system let 

it be assumed that the room thermostat f is 
satisfied so that its contact arm 3 is separated 
from the stationary contact 4 and that this con 
dition has existed for a sufficient period of time 
for the bimetal timer 32 to have returned to its. 
cold position as shown in Figure 1. Under these 
circumstances the mercury switch 52 will be in 
open position so that no current will flow to the 
burner motor or the ignition means and therefore 
there will be no heat supplied to the room. Under 
these circumstances the temperature in the room 
will fall causing the bimetal element 2 to move 
the switch arm 3 into engagement with the con 
tact f4 which will establish the following cir 
cuit: from line wire 56, conductor 60, contact , 
switch arm 3, bimetal element 2, conductor 6, 
bracket 9, contact blade 7, contacts 5 and , 
contact blade 8, bracket 20, conductors 62 and 
63, electric heater 40, protective resistance 6, 
and conductor 65 which is connected to line wire 
5. This circuit will energize the heater 40 which 
will raise the temperature of the bimetal timer 2 
causing it to flex toward the left as indicated by 
the arrow in Figure 1. The timer through the 
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75, switch arm 47, contact 48, conductor 76, con 
tact blade 42, contacts 43 and 44, bimetal timer 
32 and bracket 3f. 
The closure of this shunt circuit will deener 

gize the heater 40 and the bimetal timer will 
therefore start to cool and as a result will flex 
toward the right separating the contacts 43 and 
44. This in turn breaks the shunt circuit and 
reenergizes the heater 40 which will cause the bi 
metal timer to again flex toward the left to re 
make the shunt circuit. Thus the bimetal timer 
will continue to oscillate back and forth making 
and breaking the contacts 43 and 44 as long as 
the circuit to heater 40 remains closed through 
the room thermostat and as long as the combus 
tion responsive switch 4, 48 remains closed in the 
shunt circuit for the heater 40. In this position 
of the timer 32 the burner motor mercury switch 
52 will be maintained in closed position and the 
system will run normally. The resultant in 
crease in temperature in the room. Will cause the 
Switch arm 3 to separate from its associated 
contact f. thus breaking the circuit to the heater 
40 and the bimetal timer will then cool and re 
turn to its original position. It will be noted that 
the current for the burner motor 54 and ignition 
means 55 is also carried by the room thermostat 
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link 53 will rotate arm 5 causing the mercury 
66 in the tube 52 to flow to the opposite end of 
the tube closing the following circuit: from line i 
wire 56 through the above traced circuit includ 
ing the conductors 60, room thermostat , con 
ductor 6, safety switch blades 7 and to con 
ductor 62 then through conductor 67, mercury 6, 
conductor 68, conductor 69, motor 5, conductors 
T0 and T back to line wire 57. A circuit includ 
ing conductors 2 and 73 connects the ignition 
means in parallel with the motor 54 from the 
conductor 68 to the conductor . This circuit 
therefore energizes the burner motor and the 
ignition means which should produce combustion 
within the furnace. If combustion is established 
the combustion responsive device 46 will be heated 
causing the switch arm 4 to engage the station 
ary contact 48. Closure of this switch will not 
have any effect at the present time because the 
circuit to contact 48 is opened at the contacts 43 
and 44. However the bimetal timer 2 is still 
moving toward the left under the influence of the 
heater 40 so that eventually contacts 44 and 3 
will engage and the engagement of these con 
tacts will set up a shunt circuit around the heater 
40 from conductor 63 to the bracket 3 to which 
the heater 40 is connected. This circuit may be 
traced as follows: from conductor 63, conductor 
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So that when the switch arm separates from 
the contact 4 the motor will immediately shut 
down. m 

Assuming that the room thermostat calls for 
heat and for some reason combustion is not es 
tablished under these circumstances, the com 
bustion responsive switch 47, 48 will remain in 
open position and as the bimetal timer 82 flexes 
toward the left under the influence of the heater 
40 the shunt circuit for the heater will not be 
established when the contacts 43 and 44 are made. 
The bimetal tinner will therefore continue to flex 
to the left pressing back the contact 43 and the 
resilient blade 42 until the insulated block 30 
drops off the end of the timer 32 permitting the 
Contact blade 8 to move downwardly and break 
the circuit at 34, 35. As these two contacts are 
in series with the heater, burner motor, and igni 
tion means they will all be immediately deener 
gized. The bimetal timer will then start to cool 
but the block 30 will prevent it from flexingto 
Ward the right and reclosing the switch 34, 35. 
In order to accomplish this it is necessary to 
manually position the restarting member 23 
which will first raise the spring blade 7 and then 
raise the blade 8 lifting it free of the bimetal 
element 32. If the timer 32, has cooled suff 
ciently it will move toward the right and open 
the burner motor switch 52 and the blade 8 will 
be reset in its contact closed position. It will be 
noted that as the blade 8 is being reset that the 
blade f is moved out of the path of movement 
of the blade 8 so that the contacts 34 and 35 
can only be engaged if the timer 32 has moved 
to the right sufficiently to hold the blade 8 in its 
contact closed position. In other words, this 
safety switch is trip free. After the system has 
been manually reset in this manner it is condi 
tioned to restart in the normal manner. 

In case the system is in running position and 
combustion should fail, the contacts 47 and 48 
would separate thus breaking the shunt circuit 
around the heater 40 and the bimetal timer would 
then continue to flex toward the left tripping the 
safety switch 6 to open position as described 
above. 
On power failure the bimetal timer 2 would 

cool and return to its original position opening ' 



9,388,822 
the switch 2 so that tipon resumption of power 
the system would recycle normally. 

In Figure 2 there is disclosed a system which 
operates on the same principle as the system 
shown in Figure 1 except that a slightly different 
arrangement of the combustion responsive de 
vice is disclosed. The room thernostat, safety 
switch, thermal timer, manual reset member, mo 
tor, motor switch, burner motor and ignition 
means are identical with those in Figure 1 and 
will not again be described. The heater 40 for 
the timer 2 is also shunted by the combustion 
responsive device but in this case the combus 
tion responsive device moves the contact 43 
bodily instead of operating a switch in series 
therewith. This is accomplished by providing a 
cornbustion responsive therinostat which lon 
gitudinally moves an operating rod 8 which, 
in turn, is connected through a slip friction 82 
with a lever 83 which is shown to be pivoted 
at B4. The lever 8 carries at its free end the 
contact 43 and two stops 85 and 86 limit the 
novement of the lever 88. 
When the combustion responsive thermostat 

fD is cold the lever 83, is in the position shown 
in Figure 2 and in this position the contact 43 
Out of the path of movement of the contact 44 
carried by the timer 2. On a call for heat by 
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the room thermostat ff a circuit is closed from 
the line wire 56 through conductor 0, room 
thermostat , conductor if, contact blade 7, 

... contacts 35 and 34, contact blade 18, conduc 
tors 62, and 63, heater f40, protective resistance 
4 and conductor 65 back to line wire 57. This 

energizes the heater 40 causing the timer 32 
to flex toward the left closing the mercury switch 
52 there by energising the burner motor S4 

and the ignition means 55. If combustion is 
established the combustion responsive thermostat 
80 through the slip friction connection 82 will 

swing the lever f to its end position against the 
stop 8 so that the contact 43 will be placed 
in position to be engaged by the contact 44 be 
fore the bimetallic timer moves from beneath the 
insulated block 3. Closure of the contacts 4 
and 44 sets up the following shunt circuit around 
the heater 40. Conductor f75, lever f, con 
tacts 43 and 44, bimetallic timer 32 to bracket 

to which the heater is connected. This 
will cause the bimetallic timer 32 to oscillate 
back and forth making and breaking the con 
tacts 48 and 44 in the same manner as de 
scribed in connection with Figure 1 and this is 
the normal running condition of the system. . 

In case combustion is not established by ener 
giding the motor 54 and ignition means 5 the 
combuston responsive thermostat will not 
respond and the lever 3 will remain against 
the stop E. With the lever in this position the 
contact 43 cannot be engaged by the contact 44 - 
and the bimetal timer 2 will trip the safety 
switch 6 to open position as described in con 
'nection with Figure 1. Also if combustion should 
fail while the system is in running condition 
the thermostat 80 will rotate the lever 88 coun 
terclockwise until it strikes the stop 5 so that 
the tinner 32 can no longer close the shunt cir 
cuit around the heater 4 and again the thermal 
timer will trip the safety switch to open posi 
tion. The manual reset member 23 operates 
in Figure 2 to reset the safety switch in the same 
manner as described in connection with Figure 1. 
Power failure will affect this system in the same 
manner as Figure 1 and will therefore not be 
again described. 
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The system disclosed in Figure 3. is different 

from the systems disclosed in Figures 1 and 2 
in that the combustion responsive device provides 
a mechanical stop for preventing the thermal 
timer from tripping the safety switch after con 
buston has been established. This system com 
prises a room thermostat 2ff for Operating a 
switch arm 22 to engage its stationary contact 
28 on a decrease in temperature. The safety 
switch 24 comprises a pair of resilient contact 
blades 25 and 2 which carry cooperating con 
tacts 2 and 28 in the same manner as in 
Figures 1 and 2. The bimetal timer 220 carries 
at its upper end an insulated tip 22 which nor 
mally holds the contact blade 26 in closed posi 
tion. The timer 220 is connected by means of 
link 22 with a pivoted arm 224 for actuating mer 
cury switch 225 which controls the delivery of 
electrical energy to the burner motor 226 and 
the ignition means 227. The timer is provided 
with an electric heater 230 and a protective re 
sistance 2 is located in series therewith. 

In this modification the thermal timer 220 
carries a pin 232. The combustion responsive 
thermostat 235 carries a pin 236 on which is slip 
frictionally mounted a sleeve 237 having a pro 
jection 238 which is adapted to cooperate with a 
pair of stops 239 and 240 which limit its move 
ment. In the cold position of the combustion 
responsive thermostat 235 the sleeve 237 is with 
drawn into engagement with the stop 240 at 
which time the bimetal timer 220 may flex to the 
left under the influence of the heater 230 an 
amount sufficient to trip the safety switch 24 
to open position. The circuit to the heater may 
be traced as follows: from line wire 245, con 
ductor 246, contact 23, switch arm 2 2, thermo 
stat 2, conductor 247, contact blade 2 is, con 
tacts 2 and 28, contact blade 26, conductors 
248 and 249, electric heater 230, protective re 
sistance 2 and conductor 250 back to the line 
wire 25. This will cause the bimetal timer 220 
to flex toward the left and close the switch 225 
thereby energizing the burner motor and the ig 
nition means as in Figures 1 and 2. If combus 
tion is not established the bimetal timer will con 
tinue to flex to the left until the contact blade 
2 drops of the end of tip 22 f opening the safety 
switch contacts 27, and 28 which will deener 
gize the burner motor and the ignition means 
as well as the heater 230. The safety switch may 
be reset to closed position by means of the manual 
reset member 255 in the same manner as in the 
first two modifications. 

If, after the bimetal timer 220 has energized 
the burner motor and ignition means, combustion 
is established the combustion responsive thermo 
stat 2 will expand moving the sleeve 237, into 
engagement with the stop 289 and in this position 
as the bimetal timer 220 continues to flex toward 
the left the rod 282 will engage the sleeve 237 
whereby the timer will be prevented from further 
movement so that it cannot trip the safety switch 
24 to open position. This is the running condi 
tion of this system and the heater 230 will remain 
continuously energized instead of being alter 
nately energized and deemergized. If a flame 
failure should occur under these conditions the 
combustion responsive thermostat 235 would con 
tract and remove the sleeve 237 from engage 
ment with the pin 232 and the timer 220 would 
then be permitted to flex toward the left suff 
cently to trip the safety switch 24 to open posi 
tion. On power failure the heater 230 would be 

75 deemergized and the timer 220 would return to 
  



4. 
its cold position so that the system would re 
cycle on resumption of power in the same manner 
as Figures 1 and 2. 
Thus it will be seen that I have provided a 

relatively simple control system for an oil burner 
in which a single thermal timer operates to close 
the motor and ignition circuit and also to actuate 
the safety switch on failure of combustion and 
that a combustion responsive device is provided 
for preventing the timer from tripping the safety 
switch as long as combustion is present. This 
system eliminates the use of electromagnetic 
relays and also provides protection against fail 
ure to obtain combustion on starting, flame fail 
ure after combustion has once been established, 
and power failure. 

It will be appreciated that these systems have 
been shown for the purpose of illustration only 
and that the scope of the invention is to be lim 
ited only by the appended claims. 
I claim as my invention: 
1. In a fuel burning system, in combination, an 
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ond position spaced from said first position upon 
movement of said timer in said first direction, 
circuit connections comprising a switch having 
first and second contacts, said first contact being 
controlled by said electrical timing device, and 
combustion responsive means for moving said sec 
ond contact to a hot position upon the establish 
ment of combustion to be engaged by said first 
contact as said electrical timing device reaches 
an intermediate position between its first and 
second positions to complete the circuit connec 
tions and deemergize said electrical timing means 
and to again energize the same as it retracts 
from said intermediate position, said second con 
tact in its cold position being out of the path of 
movement of said first contact. 
4. A fuel supply control system comprising in 

combination, a timer, an electrical means, a cir 
cuit for energizing said electrical means, a Con 
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electrical timing device which moves in a first 
direction when energized and returns in the op 
posite direction when deenergized, a main switch 
for energizing said electrical timing device, means 
in control of the supplying of fuel, means con 
trolled by said electrical timing device to operate 
said last named means to supply fuel when said 
timing device moves to a first position and to stop 
the supply of fuel when the timer moves to a 
second position spaced from said first position 
upon movement of said timer in said first direc 
tion, and circuit connections including a contact 
operated by the timer and a contact controlled by 
combustion conditions to deemergize said elec 
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trical timing device when the same reaches an 
intermediate position between said first and sec 
ond positions and to again energize said electrical 
timing device upon retraction of the same from 
said intermediate position. 

2. In a fuel burning system, in combination, an 
electrical timing device which moves in a first 
direction when energized and returns in the op 
posite direction when deemergized, a main switch 
for energizing said electrical timing device, means 
in control of the supplying of fuel, means con 
trolled by said electrical timing device to operate 
said last named means to supply fuel when said 
timing device moves to a first position and to stop 
the supply of fuel when the timer moves to a sec 
ond position spaced from said first position upon 
movement of said timer in said first direction, 
and circuit connections including a closed-when 
hot combustion responsive switch, a stationary 
contact, and a movable contact controlled by said 
timing device to deemergize said electrical timing 
device when the same reaches an intermediate 
position between its first and second positions 
and to again energize said electrical timing de 
vice upon retraction of the same from such inter 
mediate position, said stationary contact being 
incapable of limiting the movement of said elec. 
trical timing device when said combustion re 
sponsive switch is open. , 

3. In a fuel burning system, in combination, an 
electrical timing device which moves in a first 
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dition responsive element in control of said cir 
cuit, said electrical means upon energization 
thereof delivering energy to said timer to pro 
duce a timed movement thereof from an original 
position, said timer upon deemergization of said 
electrical means having a timed movement back 
to its original position, fuel supplying means, a 
circuit therefor, a first switch in said circuit, said 
timer on movement from its original position 
closing said first Switch to render said fuel sup 
plying means operative, a second normally closed 
switch in said circuit, said timer upon continued 
movement from its original position opening said 
second Switch, and means including means re 
sponsive to combustion for controlling said elec 
trical means to deliver just sufficient power to 
said timer whereby it holds said first switch 
closed and does not open said second switch. 

5. A fuel supply control system comprising in 
combination, a timer, an electrical means, a cir 
cuit for energizing said electricai means, a con 
dition responsive element in control of said cir 
cuit, said electrical means upon energization 
thereof delivering energy to said timer to produce 
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direction when energized and returns-in the op 
posite direction when deenergized, a main switch 
for energizing said electrical timing device, means 
in control of the supplying of fuel, means con 
trolled by said electrical timing device to operate 
said last named means to supply fuel when said 
timing device moves to a first position and to stop 
the supply of fuel when the timer moves to a sec 
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a timed movement thereof from an original posi 
tion, said timer upon deemergization of said elec 
trical means having a timed movement back to 
its original position, fuel supplying means, a 
circuit therefor, a first switch in said circuit, said 
timer on movement from its original position 
closing said first switch to render said fuel sup 
plying means operative to supply fuel, a second 
normally closed switch in said motor circuit and 
also in the circuit to said electrical means, said 
timer upon continued movement from its original 
position opening said second switch, means in 
cluding means responsive to combustion for con 
trolling said electrical means to deliver just suff 
cient power to said timer whereby it holds said 
first. Switch closed and does not open said second 
Switch, means to lock said second switch in open 
position after it has been opened by said timer 
due to lack. Of combustion, and means for manu 
ally reclosing said second switch. 

6. A fuel supply control system comprising in 
combination, a timer, an electrical means, a cir 
cuit for energizing said electrical means, a con 
dition responsive element in control of said cir 
cutt, said electrical means upon energization 
thereof delivering energy to said timer to pro 
duce a timed movement thereof from an original 
position, said timer upon deemergization of said. 
electrical means having a timed movement back 
to its original position, fuel supplying means, a 
circuit therefor, a first switch in said circuit, a 
circuit for deemergizing said electrical means 
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comprising a combustion responsive switch which 
is closed whenever combustion is present and a 
stationary contact, said timer on movement from 
its original position first closing said first switch 
to render said fuel supplying means operative 
and then engaging said stationary contact Com 
pleting the deemergizing circuit for said electrical 
means providing said combustion switch is closed, 
which causes a reversal in movement of said 
timer and a reopening of said last mentioned 
circuit to again reverse movement of said timer, 
said tiner continuing to oscillate back and forth, 
a second normally closed switch in said fuel 
supplying means circuit and the circuit for said 
electrical means, said timer continuing its move 
Inent away from its original position if said com 
bustion switch is open to open said second switch, 
and means to prevent said timer from reclosing 
said second switch after it has once opened it 

7. A fuel supply control system comprising in 
combination, a timer, an electrical means, a cir 
cuit for energizing said electrical means, a con 
dition responsive element in control of said cir 
cuit, said electrical means upon energization 
thereof delivering energy to said timer to pro 
duce a timed movement thereof from an original 
position, said tinner upon deemergization of said 
electrical means having a timed movement back 
to its original position, fuel supplying means, a 
circuit therefore, a first switch in said circuit, 
said timer on movement from its original posi 
tion closing said first switch to render said fuel 
supplying means operative, a second normally 
closed switch in said fuel supplying means cir 
cuit and also in the circuit to said electrical 
imeans, said timer upon continued movement 
from its original position opening said second 
switch, means for deemergizing said electrical 
means comprising a contact, and a combustion 
responsive device for moving said contact from 
a cold position in which it is beyond the path of 
movement of said timer and a hot position in 
which it is engaged by said timer before said 
timer opens said second switch, engagement of 
said timer and said contact causing deemergiza 
tion of said electrical means causing said timer 
to reverse its movement which in turn causes it 
to disengage said contact and reenergize said 
electrical means to again cause said timer to 
move in the original direction, said timer con 
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therefor, a first switch in said circuit, a normally 
closed safety switch in said circuit, a thermal 
timer operatively associated with said first 
switch, a heater for said timer, a circuit for said 
heater, a condition responsive switch in cóntrol 
of said heater circuit, said thermal timer under 
the control of said heater having a cold position 
in which said first switch is in open position, an 
intermediate position in which said first switch 
is in closed position, and a hot position in which 
said timer trips said safety switch to open post 
tion, a shunt circuit for said heater, a switch in 
said shunt circuit, and a combustion responsive 
element, one contact of said last named switch 
being moved by said thermal timer, the other 
contact being moved by said combustion respon 
sive element in such a manner that when said 
combustion responsive element is in its Cold po 
sition the contact moved thereby is out of the 
path of movement of the contact moved by the 
thermal timer, and when the combustion respon 
sive element is in its hot position the contact 
moved thereby is in such a position that it en 
gages the contact moved by the thermal timer 
when the thermal timer is in its intermediate po 
sition thus completing the shunt circuit around 
said heater, whereby said heater is alternately 
energized and deenergized as said timer alter 
nately breaks and makes the two contacts. 

10. In a fuel burning system, in combination, 
an electrical timing device which moves in a first 
direction when energized and returns in the op 
posite direction when deenergized, means in coni 
trol of the supplying of fuel, a safety switch in 
control of said last named means, said safety 
switch comprising a pair of switch elements bi 
ased to open circuit position, said timer in deen 
ergized position engaging beneath one of said 
elements to mechanically hold said safety switch 
closed, a main switch for energizing said timing 
device to cause it to move from its deemergized 

5) 
tinuing to oscillate back and forth to hold said 
first switch closed. 

8. A fuel supply control system comprising in 
combination, fuel supplying means, a circuit 
therefor, a first switch and a normally closed 55 
safety switch in said circuit, a thermal timer op 
eratively associated with said first switch, a 
heater for said timer, a circuit for said heater, a 
condition responsive switch in control of said 
heater circuit, said thermal timer under the con st) 
trol of said heater having a cold position in which 
said first switch is in open position, an interme 
diate position in which said first switch is in 
closed position, and a hot position in which said 
tinner trips said safety switch to open position, 
a shunt circuit for said heater including a closed 
when-hot combustion responsive switch, and a 
second switch in said shunt circuit closed by said 
timer when it is in its intermediate position 
whereby said heater is alternately energized and 
deenergized as said timer alternately opens and 
closes said second switch while holding said first 
switch in closed position. 

9. A fuel supply control system comprising in 
combination, fuel supplying means, a circuit 75 

position to a second position in which it renders 
said fuel supplying control means operative, con 
tinued energization causing said timer to move 
to a third position in which it releases said one 
element to permit said safety switch to Open, and 
means responsive to the establishment of com 
bustion to cause intermittent interruption of the 
flow of power to said timer to limit the power to 
an amount just sufficient to maintain said timer 
in its second position. 

11. In a fuel burning system, in combination, 
a timer in the form of a thermal element hav 
ing a relatively fixed end and a relatively free 
end, an electrical fuel feeding device, a control 
switch therefor, a safety switch in control of said 
fuel feeding device, said safety switch compris 
ing a pair of switch elements biased to open cir 
cuit position, one of said elements being mechan 
ically engaged by the free end of said thermal 
timer and held in closed circuit position thereby, 
a main switch for energizing said thermal timer 
to cause it to move from its first cold position to 
a second position in which it closes the control 
switch for said electrical feeding device, con 
tinued energization of said thermal timer nor. 
mally causing it to move to a third position in 
which it releases said one element thereby per 
mitting said safety switch to open and deener 
gize said fuel feeding device, and means respon 
sive to the establishment of combustion for pre 
venting said thermal timer from moving from its 
second to its third position. 

12. In a fuel burning system, in combination, 
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a timer in the form of a thermal element having 
a relatively fixed end and a relatively free end, 
an electrical fuel feeding device, a safety switch 
control of said fuel feeding device, said safety 
switch comprising a pair of switch elements bi 
ased to open circuit position, one of Said ele 
ments being mechanically engaged and held in 
closed circuit position by said thermal timer, a 
main switch, a heater for said thermal timer, a 
control switch, a first circuit including said main 
switch, safety switch, and heater for said ther 
mal timer, said thermal timer moving as a re 
sult of the energization of said heater from its 
first cold to a second position in which it closes, 
said control switch thereby establishing a sec 
Ond circuit including said main switch, safety 
Switch, control switch, and electrical fuel feed 
ing device, continued energization of said heater 
causing said thermal timer, after a predeter 
mined period of time, to assume a third position 
in which it releases said one element and permits 
said safety switch to open, and means responsive 
to the establishment of combustion for prevent 
ing said thermal timer from assuming its third 
position. 

13. In a fuel burning system, in combination, 
a timer in the form of a thermal element having 
a relatively fixed end and a relatively free end, 
an electrical fuel feeding device, a control 
Switch therefor, a safety switch in control of said 
fuel feeding device, said safety switch compris 
ing a pair of switch elements biased to open 
circuit position, one of said elements being 
mechanically engaged by the free end of said 
thermal element and held in closed circuit posi 
tion thereby, a main switch for energizing said 
thermal timer to cause it to move from its first 
cold position to a second position in which it 
closes said control switch for said electrical fuel 
feeding device, continued energization of said 
thermal timer normally causing it to move to a 
third position in which it releases said one ele 
ment thereby permitting said safety switch to 
Open and deemergize said fuel feeding device, 
means responsive to the establishment of com 
bustion for preventing said thermal timer from 
moving from its second to its third position, and 
means preventing said safety switch from auto 
matically reclosing. 

14. In a fuel burning system, in combination, 
a timer in the form of a thermal element having 
a relatively fixed end and a relatively free end, 
an electrical fuel feeding device, a safety switch 
in control of said file feeding device, said safety 
switch comprising a pair of switch elements 
biased to open circuit position, one of said ele 
ments being mechanically engaged and held in 
closed circuit position by said thermal timer, a 
main switch, a heater for said thermal timer, a 
control switch, a first circuit including said main 
switch, safety switch, and heater for said thermal 
timer, said thermal timer moving as a result of 
the energization of said heater from its first cold 
to a second position in which it closes said con 
trol switch thereby establishing a second circuit 
including said main switch, safety switch, con 
trol switch, and electrical fuel feeding device, 
continued energization of said heater causing 
said thermal timer, after a predetermined period 
of time, to assume a third position in which it 
releases said one element and permits said 
safety switch to open, means responsive to the 
establishment of combustion for preventing said 
thermial timer from assuming its third position, 
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once it has been opened, and means for resetting 
said safety switch to closed position. 

15. In a fuel burning system, in combination, 
a timer in the form of a thermal element having 
a relatively fixed end and a relatively free end, 
an electrical fuel feeding device, a control switch 
therefor, a safety switch in control of said fuel 
feeding device, said safety switch comprising a 
pair of switch elements biased to open circuit 
position, one of said elements being mechanically 
engaged by the free end of said thermal timer 
and held in closed circuit position thereby, a 
main switch for energizing said thermal timer to 
cause it to move from its first cold position to a 
second position in which it closes the control 
switch for said electrical feeding device, con 
tinued energization of said thermal timer nor 
mally causing it to move to a third position in 
which it releases said one element thereby per 
mitting said safety switch to open and deemergize 
said fuel feeding device, and means moved in 
response to the establishment of combustion to 
mechanically engage said thermal timer to pre 
vent it from moving into its said third position. 

16. In a fuel burning system, in combination, 
an electrical fuel feeding device, a control switch 
otherefor, a safety switch, an electrical timing de 
vice which moves in a first direction. When ener 
gized and returns in the Opposite direction when 
deenergized, electrical means for energizing said 
timer, a main switch, a first circuit including 
said main switch, safety switch and electrical 
means, said timer moving, as a result of energiza 
tion by said electrical means, from a first posi 
tion to a second position in which it closes said 
control switch thereby establishing a second cir 
cuit including said main switch, safety switch, 
control switch and electrical fuel feeding device, 
continuation of said first circuit causing said 
timer, after a predetermined period of time, to 
move into a third position in which it opens said 
safety switch, and means operating in response 
to the establishment of combustion for prevent 
ing said timer from moving into its said third 
position. 

17. In a fuel burning system, in combination, 
an electrical fuel feeding device, a Control 
switch therefor, a safety switch, an electrical 
timing device which moves in a first direction 
when energized and returns in the opposite direc 
tion when deemergized, electrical means for ener 
gizing said timer, a main switch, a first circuit 
including said main switch, safety switch and 
electrical means, said timer moving, as a result 
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of energization by said electrical means, from a 
first position to a second position in which it. 
closes said control switch thereby establishing a 
second circuit including said main switch, safety 
switch, control switch and electrical fuel feeding 
device, continuation of said first circuit causing 
said timer, after a predetermined period of time. 
to move into a third position in which it opens 
said safety switch, and means moved in response 
to the establishment of combustion to mechani 
cally engage said thermal timer to prevent it 
from moving into its said third position. 

18. In a fuel burning system, in combination, 
an electrical timing device which moves in a first 
direction when energized and returns in the op 
posite direction when deemergized, means in con 
trol of the supplying of fuel, a safety switch in 
control of said last named means, said safety 
switch comprising a pair of switch elements 
biased to open circuit position, said timer in de 

means locking said safety switch in open position 75 energized position engaging beneath one of said 
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elements to mechanically hold said safety switch 
closed, a main switch for energizing said timing 
device to cause it to move from its deemergized 
position to a second position in which it renders 
said fuel supplying control means operative, con 
tinued energization causing said timer to move 
to a third position in which it releases said one 
element to permit said safety switch to open, 

and means operating in response to the establish 
ment of combustion to limit the flow of electrical 
energy to said timing device to an amount suf 
ficient to hold it in its second position, but in 
sufficient to cause it to move into its third 
position. 

JOHN M. WILSON. 


