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The present invention relates to burner con 

trollers and more particularly to circuits includ 
ing safety switches for an oil burner. 

In Systems of the class to which the instant con 
trol circuits apply, wherein a timer is adapted to 
trip a safety switch, dangerous conditions oft 
times occur when the timer fails. Timers which 
must be positively moved as a result of the ap 
plication of heat by a heater prove extremely 
hazardous for practical use because the heaters 
may burn out. Many systems have been proposed 
which operate upon the principle of heat dis 
sipation to move a timer. 
element is normally heated and, upon a call for 
heat by the space thermostat, the heater will be 
deenergized to allow said element to cool to 
thereby start the burner. In such systems the 
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That is, the moving . 
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device is protected against burning out of the 
heater. However, if a power failure should oc 
cur, due to a burned out fuse, or a failure at the : 
source of power, the device will go out on safety. 
Inasmuch as such power failures are quite fre 
quent, it is desirable to use a safety switch which 
Will not-be placed Out of operation because of 
Such failure. 
An object of this invention is to provide a. 

simplified and efficient burner controller which 
obtains a maximum of safety. 
Another object of the present invention is to 

provide a simplified burner control system which 
obviates the above recited difficulties. . 
A further object is to provide an improved 

Safety switch which times the trial ignition pe 
riod for an oil burner. 
Another object is to provide a combustion re 
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Sponsive device in combination with a timer which - 
will render a burner, motor inoperative if the 
combustion responsive device fails to respond 
properly to the presence or absence of combus 
tion. Y x 

A further object is to provide a timer- which 
times the trial ignition period by utilizing a heat 
dissipating actuating element. 
Another object is to provide a combustion con 

troller which times the trial ignition period by 
the cooling of a control element which is heated 
when the burner is not in operation, cooled when 
the burner is placed into operation, heated if 
combustion is properly established, or cooled to 
break the burner motor circuit if combustion is 
not properly established. 

Still another object, in connection with the 
last preceding object, is to provide such a con 
troller which will break the burner motor circuit 
if a heater for the timer burns 
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tion. 

break the burner motor circuit in the event that 
a failure in the source of electric power should 
OCC. 
Other objects will be obvious or pointed out in 

the accompanying detailed description and in 
the appended claims. v 
For a complete understanding of my inven 

tion reference is made to the following specifica 
tion and to the accompanying drawing, in which, 

Figure 1 is a diagrammatic view of a preferred 
embodiment of my invention, and 

Figure 2 is a diagrammatic view of a modifica 

Referring more in detail to the drawing a motor 
is shown which is adapted to operate an oil 

burner, a gas valve, or the like. An ignition 
means f is adapted to ignite the fuel which is 
delivered by the motor when in operation. Elec 
trical energy is supplied from line wires 2 and 
23 to the motor and to the ignition means. 
The circuit to the motor O and the ignition 

means is controlled by a thermostat 5. This 
thermostat is suitable for location in a space in 
Which the temperature is to be controlled. The 
thermostat 5 comprises a bimetal 6 which is 
Suitably secured to some suitable mounting means 
(not shown) by pin . The bimetal 6 has an 
arm 8 to which a snap acting switch, such as a 
mercury switch 9 is secured. The mercury 
switch is rendered Snap acting by a suitable in 
dentation in the center of the bottom thereof 
and has contacts 20 and 2 which are bridged 
by the mercury 23 when the bimetallic element 
6 is cooled. Another pair of electrodes 24 and 
25 are bridged by the mercury 23 when the bi 
metallic element 6 is hot, 
A safety switch mechanism 30 is provided to 

break the circuit to the motor O and to the ig 
nition means in the event that an abnormal 
condition occurs, for example, failure of com 
bustion or failure of the burner to start upon 
a call for heat by the thermostat 5. The safety 
switch 30 comprises a relatively stiff contact blade 
3 and a relatively flexible contact blade 32 which 
is normally biased away from the blade 3 so that 
contacts 33 and 34 mounted on the blades will 
be held apart if blade 32 is released. A suit 
able heat motor is provided to maintain the con 
tacts 33 and 34 in engagement for normal oper 
ation of the heating system. In the present in 
stance this heat motor Comprises a bimetal 35 
which engages an insulating block 32a carried 
upon the contact blade 32. The bimetal 35 is 
mounted upon a compensating bimetal 36 by a 

out, but will not 55 bracket 3. The lower end of the bimetal 36 is 

  



2 
suitably secured to a mounting bracket 38 which 
may be suitably secured to a Switch case (not 
shown). The bimetals 35 and 36 are so ar 
ranged that they will warp in opposite directions 
upon the application of heat to both of the bi 
metals. By so arranging the bimetals any deflec 
tion of the upper part of the bimetal 35 due to 
changes in ambient temperature will be compen 
sated for by the bimetal 36. 
The bimetal 36 has a heater 40 located adja 

cent thereto which is connected across the line 
wires 2 and 3 by electrical conductors 4 and 
42. The bimetal 36 is selected so as to flex to 
ward the right as shown in Figure 1 upon the 
application of heat thereto by the heater 40. 
In the event of a failure in the source of electric 
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power which supplies energy to the line wires . 
2 and 3, the bimetallic element 36 will warp 
toward the left. The bimetal 35 is provided with 
a heater 45 which is arranged adjacent thereto 
and is adapted to supply heat to the bimetal 35 
under control of the thermostat 5 and a com 
bustion responsive device generally indicated at 

20 

46. The bimetal 35, in cooperation with the 
bimetal 36 and the heaters 40 and 45, is adapted 
to act as an ignition timing means. 
The combustion responsive device 46 may be 

a conventional device which has a bimetallic ele 
a ment which extends into the stack of a furnace, 
or a device which is arranged so that a temper 
ature responsive element will respond directly 
to the radiant heat of a flame present in the 
furnace upon the occurrence of combustion. 
For illustration purposes the combustion device 
36 which is shown comprises a switch arm , 
a cold contact 48, and a hot contact 9. The 
cold contact 48 will be engaged by the contact 
arm 47 when there is no flame present in the 
combustion chamber and the contact 49 will be 
engaged by the contact arm 47 when combustion 
is present in the combustion chamber. An ignition controller is carried by the bimetal 
35. This controller comprises a press back con 
tact blade 50 which is adapted to engage a cont 
tact 5 when the bimetal 35 is heated up to a 
predetermined value. A hook 52 is adapted to 
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Open the contacts 24 and 25 and close the con 
tacts 20 and 2. A circuit for the burner motor 
may then be traced as follows: From the line 
wire 2 through conductor 55, switch blade 3, 
contacts. 33 and 34, switch blade 32, conductor 
56, electrodes 20 and 2 through the mercury 
23, conductor 60, conductor 6, the burner motor 
f0, and conductor 62 to the other line wire 3. 
Also a circuit for the ignition means fi may be 
traced from the conductor 60 through the con 
ductor 63, contact 5, contact blade 50, conduc 
tor 64, ignition means f, and the conductor 65 
to the otheir line wire 3. 
When the circuit for the burner motor and ig 

nition is established the circuit for the heater 
45 through the hot contacts 24 and 25 on the 
thermostat 5 will be broken. Hence, the heater 
45 will not supply heat to the bimetal 35 to 
maintain the bimetal. in engagement with the 
insulating piece 32a carried by the contact arm 
32. However, if the switch arm 47 of the com 
bustion responsive device 46 moves into engage 
ment with the hot contact 49 in response to the 
establishment of the combustion, before the bi 
metal 35 has cooled sufficiently to trip the con 
tacts 33 and 34 to open position, then a circuit 
for the heater 45 may be traced as follows: 
From the line wire 2 through conductor 55, 
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Switch arm 3, contacts 33 and 34, switch arm 
32, conductor 56, electrode 21, mercury 23, elec 
trode 20, resistance 53, conductor 66, contact 49, 
contact arm 47, conductor 58, heater 45; and 
Conductor 59 to the other line wire 3. If switch 
arm 47 should stick to cold contact 48 the above 
circuit Will not be closed and bimetal 35 will open 
the switch 33, 34. It will be noted that the 
resistance 53 is now in series with the heater 45. 
This will result in the emanation of less heat 
from the heater 45 and hence the bimetal 35 will 
cool off an amount determined by resistance 53. 
It is desired that this cooling will not move the 

... bimetal 35 out of engagement with the insulat 
ing block 32a but will be just sufficient to sepa 
rate the contact 5 from the contact blade 50 to 

engage the upper end of the contact blade 50 
to open the contact 5 when the bimetal 35 cools 
off. A resistance member 53 is placed in circuit 
by the combustion responsive device 46 to con 
trol the circuit to the heater 45 to cause the bi 
metal 35 to cool off a sufficient amount to open 
the contact 5 in a manner to be hereinafter 
more fully described. 

Operation 
With the device in the position shown the 

thermostat 5 is in the satisfied, or hot, position 
and the electrodes 24 and 25 are bridged by the 
mercury 23. A circuit is then established for 
the heater 45 for the bimetal, 35 as follows: Fron 
the line wire 2 to the conductor 55, Switch 
blade 3 ?, contact 33, contact 34, switch blade 32, 
conductor 56, electrode 24, mercury 23, electrode 
25, conductor 57, contact 48, contact arm , 
conductor 58, heater 45, and conductor 59 to the otherine wires. Energization of the heater 
5 will maintain the bimetal 35 in the position 
shown beneath the insulating piece 32a on the 
contact blade 32 and the contacts 50 and 5 
closed. Assuming now that the thermostat is cools of 
to rotate the mercury switch 19 toward the right 
and cause the mercury 23 to pass rapidly across 
the indentation in the bottom of the switch, 

break the ignition circuit which was energized 
in the ignition circuit previously pointed out. 
E. is the normal running condition of the sys 
I. . 
In the event that there is a flame failure or that 

combustion does not take place upon - a call for 
heat by the thermostat 5, the contact blade 47 
will not engage the contact 49 and there will be 
no circuit to the heater. 45 for the bimetal 35. 
When this condition occurs the bimetal 35 will 
cool off and the upper end thereof will warp 
toward the right until it moves from beneath the 
insulating piece 32a thus permitting the contacts 
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33 and 34 to separate and shut down the system. . . 
. After the system has been shut down due to 
scne undesirable condition the safety switch 30 
must be manually reset. Any of several conven 

, tional reclosing means could be utilized and 
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therefore none have been shown in the drawing. 
In the event that the heater 45 should burn out 

it will be apparent that the bimetal 35 would 
move from beneath the insulating piece 32a to 
permit the safety switch to open. In the event 
the heater 40 for the compensating bimetal 36 
should burn out the binetal 35 Would be moved 
in the opposite direction from beneath the in 
sulating piece 32a, by the warping of the bimetal 
36 to permit opening of the safety switch. Hence 
it is seen that protection is given for the burning 
out of either of the heaters for the safety switch. 
After a normal burner operation the thermo 
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stat 5 will become satisfied and move into the 
position shown in Figure 1 to set up the original 
heating circuit for the bimetal 35 through the 
Cold contact 48 of the combustion responsive 
Switch. If the contact 47 should stick to the hot 
contact 49 and not engage the contact 48 the 
heater 45 will not be energized and the bimetal 35 
will cool down to move out from beneath the 
insulating piece 32d to permit the contacts 33 and 
34 of the safety switch to open. Hence it is seen 
that a System is provided wherein if the stack 
Switch should stick in either the cold or the hot 
position the safety switch Will break the electrical 
circuit so that the motor can not again be started 
up until manual attention has been given to the System. 

Referring now to Figure 2, burner motor f00 
and igniticin means of are supplied with electri 
cal energy from line wires 92 and 0.3. A ther 
nostat 05 carries a snap acting mercury Switch 
06 which has contacts OT and 08 which are 

closed when the thermostat is in the cold position 
and contacts 09 and 0 which are closed by the 
mercury when the thermostat is in the hot posi 
tion. A safety switch 5 has a contact arm 6 
which is relatively rigid, a flexible contact arm 
f which is biased so as to open the contacts 8 
and 9 and an arm 20 which is moved by a 
combustion responsive device 2 and is adapted 
to engage an insulating piece la carried on the 
contact arm to maintain the safety switch 
closed under normal operating conditions. 

. The combustion responsive device 2 serves as 
a timing means and comprises a bimetallic helix 
22 which is wound so as to cause the contact arm 

3 
combustion. It is also fully anticipated that, by 
properly selecting the casing 28 for the helix 25, 
a differential temperature may be maintained 
between the two helixes whereby a small heater 
f35 would be sufficient to prevent opening of the 
safety switch even though the combustion respon 
sive element were subjected to a wide variation of 

- 

temperature. 
O 
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20 to rotate toward the left When the helix 22. 
cools off and to rotate the arm f 20 toward the 
right when the binmetallic helix 22 is heated. A 
rod 23 is secured to the left end of the helix 22 
and to the arm. 20. A second helix 25 is se 
cured to the helix 22 at the point 26. The helix 
f25 is wound oppositely to the helix 22 so that 
the two helixes will rotate in opposite directions 
when heated. The helix 25 is mounted at 27 to 
a casing 28. Therefore, because the two helixes 
rotate equally and oppositely, one end of the helix 
f 25 being secured to the casing and the opposite 
end of the helix 22 being connected to the rod 
23, the rod 23 will not be rotated due to changes 

in ambient temperatures which affect both of the 
helixes in the same degree. A heater 30 nor 
mally supplies heat, to the compensating helix 
25 because it is connected across the line wires 
O2 and 03 by conductors 3 and 32. A heater 
35 supplies heat to the helix 22 when the ther 
mostat 05 is in the hot position as shown in the 
drawing. When the thermostat 95 is in the cold 
position no heat will be supplied to the helix 22 
by the heater 35 and heat must be supplied by 
combustion to prevent the safety switch 5 from 
being opened. Means 40 are shown for supply 
ing heat to the helix 22. This means may be the 
stack from the furnace or a window which is 
located adjacent the combustion chamber of a 
furnace or any other conventional means for 
causing a bimetal to respond to the presence of 
flame in a combustion chamber. It is anticipated 
that by exposing the helix 22 to a lesser degree 
of flame, as for example through a window di 
rected at the flame itself, rather than locating the 
bimetallic helix in the stack, will affect an econ 
omy in electricity supplied to the heater 35 in 
that the heat supplied to the helix 22 by the 
heater 35 in some installations may need to be 
substantially the same as the heat supplied by 
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Operation of Figure 2 
With the parts in the position shown the ther 

mostat 05 is satisfied and a circuit for the heater 
35 may be traced as follows: From the line wire 
02 through conductor 50, switch arm it 6, con 

tacts 8 and 9, contact arm T, conductor 51, 
electrodes 09 and O, conductor 52, heater f35 
and conductor 53 to the other line wire 103. At 
this time heat will be supplied to the helix 22 so 
that the arm f 20 will be maintained in engage- . . 
ment with the insulating piece 7a to prevent 
opening of the contacts 8 and 9 of the safety 
Switch 5. . 

Assuming now that the thermostat O5 cools 
so as to cause the contacts 09 and fo to open 
and the contacts 07 and 108 to close with a rapid 
action due to the fact that the mercury, within 
the Switch must pass over an indentation in the 
bottom of the mercury switch. A circuit may 
now be traced for the motor and ignition means 
as follows: From line wire f O2, conductor 50, 
Switch arm 6, contacts 8 and 9, contact 
arm f 7, conductor 5, electrodes f G8 and O7, 
conductors 54, 55, motor f0, and conductor 
56 to the other line wire 03. A circuit for the 

ignition may be traced from the conductor 54, 
through conductor f57, ignition means , and 
conductor 58 to the line wire 103. 
Because the electrodes 109 and 0 are un 

bridged when the thermostat 05 is in the cold 
position there will be no energy Supplied to the 
heater 35. In the event that flame does not 
occur in the combustion chamber the helix 22 
Will cool off to cause the arm 20 to move out 
from beneath the insulating piece la and per 
mit the contacts 8 and 9 of safety switch 5 
to open. However, if flame occurs before this 
section takes place then the heat of the flame 
will affect the helix 22 in a manner to cause the 
arm 20 to remain in engagement with the in 
Sulating piece la to keep the contacts 8 and 

9 closed. Hence, it is seen that means are 
provided whereby a safety switch is combined 
with a combustion responsive switch to effect 
control in response to the presence of combus 
tion in a combustion chamber upon a call for 
heat. 
: In the event of flame failure when the thermo 
stat 05 has the motor and ignition means in 

60 
operation, the combustion responsive helix 22 
will cool off to move the arm 20 out of engage 
ment with the insulating piece a to permit the 
contacts 8 and 9 to open thereby shutting. 
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down the system. Any suitable means can be 
used for manually resetting the system once it 
has been opened and therefore no means have 
been shown. 

If either one of the heaters 30 or 35 should 
burn out of the contacts 8 and if 9 will be per 
mitted to open because the arm f2O can move 
from beneath the insulating piece to in either 
direction. 

In the event of power failure in either of the 
systems shown in Figure 1 or Figure 2 there will 
be no drop out of the safety switches. When the 
pCwer fails in the system shown in Figure 1 both 



4. 
of the heaters 40 and 45 will be deemergized and, 
inasmuch as the bimetals 35 and 36 affected by 
the heaters warp in opposite directions they will 
both cool off and as they are arranged to com 
pensate each other the upper end of blade 35 will 
not move and the safety Switch will not be 
opened. In the system shown in Figure 2 the 
same situation will obtain inasmuch as the bi 
metallic helixes 122 and 25 are oppositely wound and compensate each other for the same change 
in temperature affecting both bimetals. 
While I have shown two preferred embodiments 

which my invention may take, it is obvious that 
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many modifications will occur to those skilled in 
the art. Many modifications utilizing timing by 
cooling in a combustion responsive control device 
while still preventing drop out on power failure 
will become apparent to those skilled in the art. 
Hence I do not wish to be limited by those forms 
shown and described but by the Spirit and scope 
of the appended claims and the status of the 
prior art. 
I claim as my invention: 
1. In a burner control System comprising an 

electrically operable fuel controller and a con 
trolling circuit therefor including a normally 
closed safety switch, in combination, timing 
means including a first element movable in a 
first direction upon heating and in a Second di 
rection upon cooling to mechanically open said 
safety switch when cool and to hold said safety 
switch closed when hot, a continuously heated 
second compensating element operatively con 
nected to said first element to compensate it for 
changes in ambient temperature, and means for 
causing heating of said first element when said 
controlling circuit is open but not when said cir 
cuit is closed, said first element being heated as a 
result of successful combustion. 

2. In a timing device for a combustion control 
system, in combination, normally closed switch 
means in circuit with a fuel controller, timing 
means including a first element movable in a first 
direction upon heating and in a second direction 
upon cooling to open said circuit when moved 
beyond a predetermined range of movement, a 
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continuously heated second compensating element 
associated with said first element and movable in 
said second direction upon heating and in said 
first direction upon cooling, said second element 
being adapted to compensate said first element 
for ambient temperature variations under normal 
operating conditions of said combustion con 
troller system, means for heating Said first ele 
ment under normal operating conditions of said 
combustion controller system to prevent open 
ing of said switch means, and means associated 
with said timing means for causing said Switch 
means to open when an abnormal condition 
exists. 

3. In a fuel burner control system, in Combi 
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nation, an electrically operable fuel controller, a . 
circuit therefor, circuit control means to Open 
and close said circuit, a normally closed safety 
switch associated with said circuit in a manner 
to interrupt said circuit, timing means including 
ar, element movable in a first direction upon 
heating and in a second direction upon cooling, 
said element being associated with said safety 
switch in a manner to open said safety Switch 
upon movement of said element beyond a pre 
determined range of movement, heating means 
to supply heat to said element, combustion re 
sponsive means movable between hot and cold 
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said element at all times in a manner to prevent 
opening of said safety switch under normal oper 
ating Conditions of said system, an electrically 
Operable fuel ignition circuit controlled by said 
element, and means for affecting the heat ca 
pacity of Said heating means to effect control of 
Said ignition circuit when said combustion re 
Ensive means moves between hot and cold posi 
OS 
4. In a fuel burner control system, in combina 

tion, fuel burner means, an electrically operable 
fuel COntroller including a circuit therefor, a nor 
mally closed Safety switch operable to interrupt 
said circuit, timing means including an element 
comprising means responsive to heat from the 
fuel burner and being movable in a first direc 
tion upon heating and in a second direction upon 
cooling, said element being operable to open said 
safety switch upon movement of said element 
beyond a predetermined range of movement, 
heating means to supply heat to said element, 
and condition responsive means movable between 
a plurality of positions, one of said positions com 
pleting a circuit to said fuel controller and break 
ing a circuit to said heating means to thereby 
render said element dependent for heat upon 
Said fuel burner, and another of said positions 
completing a circuit to said heating means and . 
breaking said circuit to said fuel controller. 

5. In a fuel burner control system, in combi 
nation, an electrically operable fuel controller for 
fuel burner means and including a circuit there 
for, a normally closed safety switch operable to 
interrupt said circuit whenever the safety switch 
Opens, timing means including an element com 
prising means responsive to heat from the fuel 
burner and being movable in a first direction 
upon heating and in a second direction upon 
cooling, said element being operable to open said 
Safety switch upon movement of said element 
beyond a predetermined range of movement, 
heating means to supply heat to said element, 
condition responsive means movable between a 
plurality of positions, one of said positions com 
pleting a circuit to said fuel controller for initiat 
ing burner operation and breaking a circuit to 
said heating means to thereby render said ele 
ment dependent for heat upon said fuel burner, 
and another of said positions completing a cir 
cuit to said heating means and breaking said 
circuit to said fuel controller to terminate burner 
operation, compensating means associated with 
Said element movable in said second direction 
upon heating and said first direction upon cool 
ing to thereby compensate said element for vari 
ations in ambient temperature, and electric heat 
ing means associated with said compensating 
means to prevent opening of said safety switch 
upon power failure. - 

6. In a fuel burner control system, in combi 
nation, a normally closed safety switch, thermal 
timing means operable upon cooling to open said. 
safety switch, said timing means being so located 
with respect to said fuel burner so as to be af 
fected by the heat produced thereby when the 
burner is operating, and control means to supply 
heat to said timing means only when said burner, 
is not operating. 

7. In a fuel burner control system, in combi 
nation, a normally closed safety switch, thermal 
timing means operable upon cooling to open said 
safety switch, said timing means being so located 
with respect to said fuel burner as to be affected 
by the heat produced thereby. when the burner 

positions for controlling the supply of heat to is is operating, control means to supply heat to said 
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timing means and when said burner is not oper 
ating, and compensating means associated with 
said timing means for preventing said safety 
switch from opening due to power failure. . 

8. In a burner control system comprising an 
electrically operable fuel controller and a con 
trolling circuit therefor including a normally 
closed safety switch, in combination, a thermal 
element associated with said safety switch, a 
heater for heating said thermal element to main 
tain said safety switch closed, said safety switch 
being opened when said thermal element is 
cooled, a combustion responsive device movable 
between hot and cold contact positions in re 
sponse to combustion, and a thermostat movable 
between hot and cold contact positions in re 
sponse to ambient temperature, the hot contact 
of Said thermostat and the cold contact of said 
combustion responsive device being adapted to 
cooperate to control said heater when said fuel. 
controller is not in operation, the cold contact. 
of said thermostat and the hot contact of said 

S. 
operatively connected at its first end with said 
Safety. Switch to hold the same closed when hot 
and to open the same when cool, a second distort 
able bimetal fixed at its first end and secured 
at its second end to the second end of said first 
bimetal and movable in directions opposite with 

... respect thereto upon heating and cooling to 

0. 
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combustion responsive device being adapted to . 
cooperate to control said heater when said fuel 
controller is in operation. 

9. In a burner control system comprising an 
electrically operable fuel controller and a con 
trolling circuit therefor including a normally 
closed safety switch, in combination, a thermal 
element associated with said safety switch, a 
heater for heating said thermal element to main 
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tain said safety switch closed, said safety switch 
being opened when said thermal element is 
cooled, a combustion responsive device movable 
between hot and cold contact positions in re 
Sponse to combustion, a thermostat movable be 
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tween hot and cold contact positions in response 
to ambient temperature, the hot contact of said 
thermostat and the cold contact of said combus 
tion responsive device being adapted to cooper 40 
ate to control said heater whien said fuel con 
troller is not in operation, the cold contact of 
said thermostat and the hot.contact of said com 
bustion responsive device being adapted to co 
Operate to control Said heater when said fuel 45 controller is in operation, ignition control means 
asSociated with said thermal element, and resist 
ance means associated in circuit with said heater 
and the hot contact of said combustion respon 
sive means for controlling said ignition control 
means by causing said thermal element to move. 
Only a predetermined amount when the resist 
ance means is placed in circuit. 

10. In a burner control system comprising an 
electrically operable fuel controller and a con 
trolling circuit therefor including a normally 
closed Safety Switch, a normally heated first dis 
tortable bimetal movable in a first direction upon 
heating and in a second direction upon cooling 

thereby compensate the same for fluctuations in 
ambient temperature, an electric heater adja 
cent said second bimetal for continuously heat 
ing the same, an ambient temperature respon 
sive thernostat, means for heating said first bi 
metal, and Switch means operable by said ther 
nostat for controlling the supply of heat to said 
first bimetal. - 

ll. A fuel burner control system comprising 
in combination, hot and cold switches, a heat 
demand responsive device for opening the hot 
and closing the cold switch on a demand for 
heat and opening the cold and closing the hot 
upon becoming satisfied, an electrical fuel feed 
ing device, a circuit therefor including said cold 
switch, a safety switch in control of said fuel 
feeding device, a thermal timer which when 
cold opens said safety switch, means for main 
taining a supply of heat to said thermal timer 
during a demand for heat by said responsive 
device, said last named means including said 
Cold switch, said supply of heat being dependent 
upon the establishment of combustion, and a 
heating circuit for said thermal timer including 
Said hot. Switch for maintaining said timer in 
its hot position while said responsive device is 
Satisfied. 

12. A burner control circuit in combination 
comprising, fuel. Supply means and a circuit in 
cluding control means therefor, thermally oper 
ated timing means including means for supplying 
heat thereto at a first value when the fuel sup 
ply circuit is opened by the control. means and 
to Supply the tinning, means with heat at a sec 
Ond value upon the establishment of combus 
tion, a safety switch in the fuel control circuit 
which is maintained in a closed position by the 
Said timing means when the timing means is 
supplied with heat within a predetermined range 
including Said first and Second values and which 
is opened when the timing means is not supplied 
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with heat sufficient to maintain it at a tempera 
ture within said range, combustion responsive 
means for controlling the supply of heat to said 
timin, means to maintain the supply at the 
Said second value when combustion is established, 
and ignition means controlled by said timing 
means for operation of the igniter Only when the 
supply of heat to the timing means is main 
tained at said first value. 
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