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This invention relates broadly to control sys-
tems for fuel burners, such as an oil burner, and
has particular utility in the system in which it

- is desired to time the oil valve opening, the igni-
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tion period, and the period following a shut-
down during which the system may not safely be
restarted.

_ Particularly in the field of industrial burners
it is desirable on starting the burner system to
first start the burner motor and after it has at-
tained normal speed open the oil valve to permit
a flow of oil to the burner. The ignition will have
been energized simultaneously with the burner
motor and a predetermined time after the oil
valve is opened it is desired to end the ignition
period. Furthermore, after the system has been
shut down, whether it be due to the demand
for heat having been satisfled or due to flame or

- power failure, it is desired that a predetermined
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minimum period be established during which the
system cannot be restarted. The purpose of this
is to permit all unburned gases and so forth to
be cleared from the furnace by the natural draft

before the ignition means is again energized, and

it; 1; commonly referred to as the scavenger pe-
rio

» It is a prime obJect of the present invention to
provide a single timer for automatically timing
the opening of the oil valve, the ignition period,
and the scavenger period.

A further object is to provide a thermal timer
capable of performing the above functions and
which is connected directly to the high voltage
supply, the controlling thermostat and relay be-
ing in the low voltage circuit.

A further object is-to apply a thermal timer
of the above type to an oil burner control system
having the usual safety switch and heater there-
for as well as a combustion switch for deenergiz-
ing the safety switch heater after combustion
has bheen established.

These and other objects will readily become
apparent to those skilled in the art as the follow-
ing specification is read in the light of the ac-
companying drawing in which the single figure
illustrates diagrammatically an oil burner control
system embodying my invention.

The present system includes an oil burner

which is driven by means of an electric motor in-

dicated-at It and an oil valve 12 is provided for
the purpose.of controlling the supply of oil-to the

burner. The reference numeral 13 indicates an

#gnition means for igniting the oil which is sup-

plied to the burner by means of the oil valve 12.
The system is primarily under the control of a

(CL 158-28)

room thermostat which is indicated generally at
14 and which comprlses a coiled bimetallic ele-
ment 15 which is fixed ‘at its inner end and free
- at its outer end which carries a relatively stiff

contact blade 16 and a flexible contact blade 17 .

for cooperation respectively with the staionary
contacts 18 and 19. The thermostat is so ar-
ranged that on a decrease in temperature the
flexible blade 1T will first. engage its contact 19
‘and on a further decrease in temperature, for
example 2°, the flexible blade {7 bends to permit
the stiff blade {6 to engage its' stationary con-
tact 18.

- A relay coil 22 when energized is adapted to
pull in an armature which is diagrammatically
indicated by the dotted line 23. The armature
23 when pulled in actuates the switch blades 24,
25, 26, and 27 to closed circuit position at which
time they engage respectively the stationary con-
tacts 28, 29, 30, and 3f{. . When the coil 22 is de-
energized the switch blades 24 to 21 are moved to
open circuit position by gravity or some other
suitable means.

A thermal safety switch generally indicated at
.35 comprises normally closed switch contacts 36
and a heater 37 for the thermal element (not
shown). The arrangement is such that after
the heater has been energized for a predeter-
mined period of time the thermal element of the
switch flexes to separate the contacts 36 and
latch them in open position so that a manual re-
set is required to reclose them. Swifches of this
type are in common use at the present time and
it is therefore believed that a further description
of the operation is not necessary. For the details
of construction of one of the switches which may
be used for this purpose reference may be had to
the Denison Patent 1, 958 081 which issued May
11, 1934,

Indicated generally at 38 is a combustion re-

- sponsive switch which is provided with a mov-
able switch arm 39 which is adapted {o engage a
cold contact 40 and a hot contact 41. The switch
is operated by megns‘ of a thermal element (not
shown) which is rfsponsive to combustion within
the furnace and it is connected to the switch arm
39 by means of a slip friction connection so that
the arm 39 will be moved on a reversal of temper-

10 .

20

30

3 -

ature change and will not be dependent upon any

definite degree of temperature. . The switch is so
designed that on an increase in temperature the

. switch arm 39 will engage the contact 41 before.

it separates froin the contact 40 and on a de-
crease in temperature, switch arm 39 will sepa-
rate first from the contact 41 and later engage
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the contact 40. Many swit}chf"mechaMSms have
been designed for producing this sequence of
switch operation and a further description of
the mechanism is therefore believed not neces-

sary. One type of switch which may be used to -

perform this result is disclosed in the patent to
Daniel G. Taylor 1,941,502 which issued January
2, 1934.

Indicated generally at 43 is a thermal timer
which comprises a bimetallic blade 44 and an
electric heater 45 for heating the blade. In its
cold position the blade 44 is adapted to engage
the stationary contact 46 and as it is heated by
the heater 45 it first separates from the confact
46, then engages with contact 47, and later with
the contact 48 remaining in contact with- both
of the contacts 47 and 48 in its hot position.
Controlled by the thermal timer 43 is a second
relay coil 50 which upon energization is adapted to
actuate the switch arms 51 and 52 causing the
arm 5f to engage contact 53. On deenergiza-
tion of the coil 50 the blades are adapted to
move by gravity or some other suitable means
into tke position shown in the drawing in which
the blade 5l is separated from the contact 53
and the blade 52 is in engagement with con-
tact 54.

The electrical power for the control system is
supplied by means of line wires 55 and 56.
Transformer 51 includes a primary winding. 58,
one end of which is connectéd to line wire 5% by
the wire 59 and the other end of which is con-
nected by means of the wires 60 and il to the

cold contact 46 of the thermal timer and through-

the bimetallic blade 44, and wires 62, 63, and 64

_back to the line wire 56. The transformer 57

is also provided with a secondary winding 65
which supplies electrical power to the low volt-
age part of the control circuit. :

Operation

The drawing shows the position of the various

parts when the temperature at the thermostat
14 is slightly above that at which it is desired to
be maintained, and therefore the contact blades
16 and IT are separated from their stationary
contacts {8 and 19. The relay 22 is deenergized
so that the switch blades 24, 25, 26, and 27 are
in open circuit position. The relay 50 is deener-
gized so that the switch blade 51 is in open cir-
cuit position and the switch blade 52 is engag-
ing its out contact 58. Combustion not being
present in the furnace, the combustion respon-
sive switch blade 39 is in engagement with its
cold contact 40 and separated from its hot con-
tact 41. The heating element 45 for the thermal
control is deenergized so that the blade 44 is in
engagement with its cold contact 46. The oil
valve is closed and the burner motor and ignition
means are deenergized. The primary winding
58 is connected across line wires 55 and 56 by the
following circuit: wire 59, primary winding 58,

wires 60 and 61, contact 46, bimetallic blade 44,
‘and wires 62, 63, and 64.

Under these condi-
tions the temperature at the thermostat 14 will

begin falling, which will first cause ‘the resil--

ient contact blade IT to engage its contact 18.
No circuit will be established at this time because
the switch blade 25 is in open circuit position.
The temperature will therefore continue to drop

causing the blade {7 to flex and eventually per--

mit the blade 16 to engage its contact 18. This
will establish the following circuit: secondary
winding 65, wire 10,contact {9, switch blades 17

- and 16, contact 18, wires 11 and 12, switch blade
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39, cold contact 40, wire 13, safety switch heater
37, wires 74 and 11, relay coil 22, wire 15, safety
switch contacts 36 and wire 16 back to the sec-
ondary winding 65. This circuit will energize
the relay coil 22 which will pull in its armature
23 and move the switch blades 24, 25, 26, and
21 to closed circuit position. Closure of the
switch blade 24 will connect the hot contact
41 of the combustion responsive switch by means
of wire 18, switch blade 24, contact 28, and wires
19 and 17 directly to the relay coil 22 without
first passing through the safety switch heater 31.
The purpose of this will be described later.
‘Closure of the switch blade 25 will connect the
secondary winding 65 with wire 12 independently
of contact blade 16 by means of the following
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circuit: wire 70, contact 19, contact blade 7, -

bimetallic element 15, wire 80, switch blade 25,
contact 29, and wire 81 to wire 12. The result
of the closure of this circuit is that the tempera-
ture may now increase slightly at the thermostat
I4 to cause the disengagement of the contact
blade 16 and contact 18, without breaking the
control circuit. '

Engagement of the switch blade 26 and contact
30 will establish the following circuit: line wire
55, wire 82, contact 30, switch blade 26, wire 83,
wire 84, wire 85, wire 86, burner motor {1, and
wire 87 back to line wire 56. This circuit ener-

gizes the burner motor and the ignition means

(3 is energized at the same time by the follow-
ing circuit in parallel with the burner motor I1:
wire 88, ignition means (3, wire 89, contact 54,

_switch blade 52, and wires 90, 81, 63, and 64 back

to the line wire 56. At the same time that the
burner motor and ignition means are energized
the heater element 45 for the thermal timer 43
is also connected across the line. This circuit
may be traced as follows: from line wire 58, wire
82, contact 30, switch blade 26, wires 83, 84, and
92, protective resistance 893, wire 94, heater 48,
and wires 62, 63, and 64 back to the line wire $6.

Thus it will be seen that when the relay coil 22

is first energized by the thermostat 14 it closes
four switches, the first .of which (24) sets up a

circuit with the hot contact 41 of the combus- -

tion responsive switch to be later made by the
switch blade 39 upon the establishment of com-
bustion which will deenergize the heater 37 for
the safety. switch, the second switch (25) closed
by coil 22 sets up a holding circuit through the
bimetal 15 so that the control system will not
be shut down until the resilient blade (7 separates
from contact 19. Closure of the third switch
(26) simultaneously. energizes the burner motor
{1, the ignition means 13, and the electric heater
45 or the thermal timer #43. Closure of the
fourth switch 27 sets up a holding circuit for the
primary winding 58 of the transformer inde-
pendently of the cold contact 48 of the thermal
timer. This circuit may be traced as follows:
line wire 55, wire 59, primary winding 58. wire
60, switch arm 27, contact 34, and wires 85 and
64 back to the other line wire §6. The primary
winding 58 will now remain energized independ-
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ently of the thermal timer 43 until the relay coil

22 is deenergized causing the switch blade 21
to drop out. i
At this time no .oil is being supplied to the
burner and the burner motor is merely coming
up to the proper speed for spraying and atomiz-

ing the oil. The heating of the bimetal blade

44 by the heater 45 causes it to first separate from
the cold contact 48 which as set forth above has
no effect on the primary winding §8 of the trans-
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former 51 due to the closure of the holding cir-

“euit at 27, 31 by the relay winding 22. The bi- -

metal element 44 will continue to flex until it en-
gages the contact 47 which establishes the follow-
ing circuit for opening the oil valve 12: line w're
85, wire 82, contact 30, switch blade 26, wires 83,
84, 85, 96, oil valve 12, wire 91, contact 41, bi-
metallic blade 44, and wires 62, 63, and 64 back
to the line wire 56, ‘At this time oil is supplied
to the burner motor and ignited by the ignition
means to produce combustion.

Continued heating of the bimetallic blade 44
will cause it to flex until it engages contact 48
which will energize the relay 50 through the fol-
lowing circuit: line wire 55, wire 82, contact 30,
switch blade 26, wires 83 and 98, relay coil 50,
wires 99 and {00, contact 48, bimetallic blade 44
and wires 62, 63, and 64 back to the line wire 56.
Energization of the relay coil 50 causes the switch
blade 52 to separate from contact 54 and as this
switch is in series with the ignition means 13
the ignition means will therefore be deenergized

at this time. Energization of the relay coil 50

also causes engagement of switch blade 51 and
contact 53 which sets up the following holding
circuit for the relay coil 50 independently of the
bimetallic blade 44 and its contact 48: line wire
§5, wire 82, contact 30, switch blade 26, wires 83
and 98, relay coil 50, wires 99 and 101, contact
83, switch blade 51, and wires 102, 91, 63, and 64
back to line wire 56.

At this time combustion has been established,
the burner motor and oil valve are in running
condition, and the combustion responsive switch
38 will now respond to the heat of combustion
and cause the switch blade 39 to engage its hot
contact 41 which will establish the following cir-
cuit: secondary winding 65, wire 70, contact 19,
contact blade 11, bimetallic element 15, wire 80,
switch blade 25, contact 29, wires 81 and 72,
switch blade 39, contact 41, wire 18, switch blade
24, contact 28, wires 79 and 17, relay coil 22, wire
15, safety switch contacts 36, and wire 76 back
to the secondary winding 65. It will be seen that
this circuit is in parallel with the circuit through
the safety switch heater 37 so that this heater
will no longer be energized and on further heat-

ing of the combustion switch 38 the switch blade
39 will separate from its cold contact 40 and cut’

the heater 37 out of the circuit.
The entire control system is now in running

condition and under these circumstances the

temperature at the thermostat (4 will begin to
increase. As set forth above, separation of the
blade 16 from the contact I8 will have no effect
upon the system due to the establishment of the

‘holding circuit through the bimetallic element 15

by means of the switch arm 25.° The tempera-

ture will therefore continue to increase until the .

flexible blade I7 separates from its stationary
contact 18. This will break the circuit through
the relay coil 22 causing it to drop out its arma-
ture 23 which will move the switch blades 24, 25,

26, and 27 to open circuit position. As the switch

blade 26 moves to open circuit position it deener-
gizes the oil valve, the burner motor, the heater
45 for the thermal timer and the relay coil 50
thus shutting off the combustion within the fur-
nace. As the switch blade 27 leaves its contact
31 it breaks the circuit between the primary 58
of the transformer 51 and the line wire 56 so
that the transformer will now remain dead until
the bimetallic blade 44 has cooled sufficient for

it to engage its cold contact 46. This provides-

for a definite time interv_aI during which the sys-

tem cannot be restarted and during this time
any unburned gases and oil vapors may escape
from the furnace by means of the natural draft
therethrough. After the oil burner has become .
extinguished the combustion responsive switch 'v
38 will start to cool causing the switch arm 39

to leave the hot contact 41 and eventually re-
engage the cold contact 40. It will be noted also
that the thermostat 14 will be incapable of pull-
ing in the relay coil 22 until the switch arm 39 10
engages the contact 40 due to the fact that the
cold- contact 40 is in the starting circuit for the
coil 22. Under these conditions the parts will
return to the positions shown in the drawing.

The above description of operation relates to 18
the normal control of the oil burner system by
the room thermostat 14 but there are certain
features of this system which are designed to
take care of different kinds of emergencies. Let
us assume for example that the thermostat 14 is 20
calling for heat and has energized the relay coil
22 which has in turn energized the burner motor,
ignition means, and heater 45 for the thermal

‘timer and that the blade 44 has heated up suffi-

ciently to cause the oil valve 12 to open. If com- 25
bustion does not take place for some reason or
other, the combustion responsive switch blade 39
will not engage the hot contact 41 and the heat-
ing element 37 for the thermal safety switch will
remain heated and if this condition prevails for %
a predetermined period of time the heater will
cause its thermal element to open the contacts
36 and deenergize the relay coil 22 to shut off the
oil valve, burner motor, and ignition means and
deenergize the heater 45 of the thermal timer. a5
The thermal safety switch is now latched out .
and must be manually reset and it will be noted
that resetting of the safety switch cannot re-
energize the relay coil 22 until the thermal timer
blade 44 has had an opportunity to cool and en- 40
gage its cold contact 46 because until this switch
is closed the primary winding 58 of the trans-
former 57 will not be connected across the line
wires 85 and 56. Therefore it is seen that this
system is shut down after a predetermined period 48
of time in case combustion does not take place on
a call for heat. -

Let us assume now that the room thermostat
is calling for heat and that a normal start has
been made as described above and. the parts are 80
all in running position. If for some reason the
flame should become extinguished the combus-

‘tion responsive switch 38 will immediately start
to cool and the switch arm 39 will separate from

the hot contact 41 which will break the circuit 85
to the re’ay coil 22 dropping out its armature
and moving the switch blades 24, 25, 26, and 27 to .
open circuit position. This action will close the
oil valve, deenergize the burner motor, and also
the heater 45 for the thermal timer as in the @p
case of .a-normal shut down. Inasmuch as the
room thermostat will still be calling for heat, the
coil 22 will be reenergized as soon as the switch

.-arm 39 engages its cold contact and as soon as the

thermostatic b’ade 44 has had an opportunity 65
to cool and engage its cold contact 46 to connect
the primary winding 58 across the line wires 55
and 56 once more. At this time an attempt to
make a ncrmal start will take place and if .
combustion occurs, the parts will assume their 70
normal running position as before, but if com-
bustion is not established, the thermal -safety
switch will latch out as described above shutting
the system down until it is manually reset.

‘Assume now that the parts are in running con- g
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dition and the thermostat is still calling for
heat and that a momentary power failure occurs.
This momentary cessation of power causes the
relay coil 22 to drop out its armature 23 and move
the switch blades 24, 25, 26, and 27 to open
circuit position and as described above even
though the power is now returned to the line
the oil valve burner motor and heater 45 will be
deenergized and the primary winding 58 discon-
nected from the line. The relay coil 22 cannot
now be pulled in by the thermostat {4 until the
combustion responsive switch blade 39 has cooled
sufficiently to reengage cold contact 40 and the
bimetallic blade 44 cooled sufficiently to engage
its cold contact 46 and reconnect the primary
winding 58 to the line wires 55 and 56. At this
time the system will start up in the normal way
providing for a delayed oil valve opening and a
timed ignition period. )

It is therefore seen that if the system is shufb

down for any reason whatever the thermal timer

43 provides for a minimum time delay within
which the system cannot again be restarted thus
providing for a proper scavenger period. It is
seen further that this same thermal timer is also

employed to delay the opening of the oil valve’

until the burner motor has come up to speed
and that this timer also times the ignition period.

Certain changes and modifications of this in-
vention may occur to those who are skilled in
the art and it is therefore understood that I am
to be limited by the scope of the appended claims

- rather than the specific embodiment disclosed.

I claim as my invention:

1. In a fuel burner control system, a burner
motor, fuel control means, . ignition means, a
timer, and condition responsive means for ener-
gizing the timer, burner motor, and ignition
means, said timer successively energizing said
fuel control means and deenergizing said igni-
tion means, said condition responsive means be-

ing capable of simultaneously deenergizing said
- burner motor and fuel control means independ-

ently of said timer. .

2. In a fuel burner control system, a burner
motor, a fuel valve, ignition means for the fuel
controlled by said valve, a thermal timer, & heat-
er for said thermal timer, and condition re-
sponsive means for energizing the heater for the
timer, burner motor, and ignition means, said
heater causing the timer to first open the fuel
valve and then deenergize the ignition means,

- said condition responsive means being capable of

70
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simultaneously closing said fuel valve and deen~
ergizing said burner motor independently of said
timer. .

3. In a fuel burner control system, a burner
motor, fuel control means, ignition means, a
timer, a condition responsive means, an actuat-

ing device energized by said condition responsive

device for energizing the timer, burner motor,
and ignition means, said timer successively en-
ergizing said fuel control means and deenergiz-
ing said ignition means, and means controlled by

said timer for preventing reenergization of said.

actuating device after it has once been deener-
gized until said timer returns to its deenergized
position. :

4. In a fuel burner control system, a contact, -

a timer engaging said contact in its deenergized
position, a source of power rendered active when
said contact. is engaged by said timer, a condition
responsive device, & first means énergized from
said source of power by said-condition responsive

device, holding means operated by said first

' 2,188,565

means for maintaining said source of power ac-
tive independently of said contact, a burner mo-
tor, an ignition means, a fuel control means,
switch means operated by said first means for
energizing said timer, burner motor, and ignition
means, said timer disengaging said contact and
successively causing energization of said fuel con-
trol means and later deenergization of said igni-
tion means, deenergization of said first means
causing opening of said switch means and de-~ .
energization of said holding means so that said

first means cannot e reenergized from said

source of power until said timer closes sald con~

tact. .

5. In a fuel burner control system, a timer, a -
switch closed by said timer in its deenergized
position, a relay, & condition responsive device
for energizing said relay, said switch prevent-
ing such energization except when it is closed,
holding means operated by said relay for main-
taining it energized independently of said switch,
a burner motor, an ignition means, an energiz-
ing means for said timer, means operated -by
said relay for energizing said burner motor,
ignition means, and timer energizing means, a
fuel valve, said timer when energized opening
said first switch and sequentially opening said

- fuel valve and deenergizing said ignition means,

deenergization of said relay causing deenergiza-
tion of said burner motor, closing of said fuel
valve, and deenergization of said timer energiz-~
ing means, said relay being incapable of reener-
gization until said timer moves to its deenergized
position and closes said switch.

6. In a fuel burner control system, a burner
motor, a fuel supply valve, ignition means, &
thermal timer, a heater for said timer, a condi-
tion responsive means, a relay energized by said
condition responsive means for energizing said
burner motor and ignition means and closing
a circuit to said heater, said timeér on heating
successively opening said fuel valve and deener-

*. gizing said ignition means, and means prevent-

ing reenergization of said relay after it has once

_been deenergized including a switch which is.

closed by said thermal timer only in its - cold
position. [

7. In a fuel burner system, a thermal timer
having one cold contact and- first an second
hot contacts, means providing a source of elec-
trical energy when said thermal timer is closing
its cold contact but not when said contact is
open, a relay, a condition responsive device for
energizing said relay from said source of en-
ergy, & heater for said thermal timer, a burner
motor, an ignition means, switch means ¢losed
by said relay for energizing said heater, burner
motor, and ignition means, said relay also closing
a switeh in shunt with said cold contact whereby
said source of electrical energy is maintained in-

- dependently of said contact, and a fuel valve,

said heater causing said thermal timer to operate
to break said cold contact and successively close
said first hot contact to open said fuel valve
and close said second hot contact to deenergize
said ignition means, deenergization of said relay
causing opening of said shunt switch and said
switch means whereby said relay cannot be re-
energized until said thermal timer recloses its
cold contact. .

8. Tn a fuel burner system, a thermal timer
having one cold contact and first and second
hot contacts, means providing a source of elec-
trical energy when said thermal timer-is closing
its cold contact but not when said contact is
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open, a relay, a condition responsive device for
energizing said relay from said source of en-
ergy, a heater for said thermal timer, a burner
motor, an ignition means, switch means closed
by said relay for energizing said heater, burner
motor, and ignition means, said relay also closing
a switch in shunt with said cold contact whereby
said source of electrical energy is maintained
independently of said contact, a fuel valve, a
second relay, said heater causing said thermal
timer to operate to break said cold contact and
successively close said first hot contact to open
said fuel valve and close said second hot contact
to energize said second relay, and a switch in
series with said ignition means, energization of
said second relay opening said last named switch,
deenergization of said first named relay causing
opening of said shunt switch and said ‘switch
means whereby said relay cannot be reenergized
until said thermal timer recloses its cold contact.

9. A fuel burner control system comprising in
combination, a source of electrical energy, a
transformer having a primary and secondary,
a thermal timer having.a cold contact and first
and second hot contacts, a circuit connecting

the primary of the transformer to the source -

of electrical energy through the cold contact of
the thermal timer, a relay, a condition respon-
sive device for energizing said relay from.- the

secondary of said transformer, a burner motor,

an ignition means, a heater for said thermal
timer, switch means controlling energization of
said burner motor, ignition means and heater,
a switch in shunt with said cold contact, means
actuated by said relay upon energization there-

of for closing said switch means and said shunt

switch whereby the primary is connected to said
source of electrical energy independently of said
cold contact, a fuel valve, said heater causing
said thermal timer to heat up and break said
cold contact and successively make said first hot
contact to open said fuel valve and said second
hot contact to deenergize said ignition means,
deenergization of said relay causing opening of

5

said shunt switch and switch means whereby
said primary is disconnected from said source
of electrical energy until said thermal timer
cools off and closes its cold contact.

10. A fuel burner control system comprising
in combination, a high voltage supply, a step-

down transformer having a primary and & sec- .

ondary, a thermal timer having a cold contact,
a circuit connecting said primary to the high
voltage supply including the cold contact, a low
voltage circuit connected to said secondary in-
cluding a relay, a thermal Safety switch having

a heater, and a combustion responsive switch-

having hot and cold contacts which are over-
lappingly controlled on heating but not on cool-
ing, a condition responsive device in said low
voltage circuit for closing the low voltage circuit
to said relay through the cold contact of the
combustion switch and the heater for the safety
switch, a first switch actuated by the relay for
setting up a holding circuit for itself through
the Hot contact of the combustion switch and

10

16

20

omitting the heater for the safety switch, a sec-

ond switch actuated by the relay in shunt with.

the cold contact of the thermal timer thereby
maintaining the primary energized independent-
1y of the thermal timer, a heater for the thermal
timer, a burner motor, an ignition means, switch
means closed by the relay for connecting said
heater, burner motor, and ignition means to the
high voltage supply, a fuel valve, said heater
causing said thermal timer to break its cold con-~

25
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tact and successively open said fuel valve and

deenergize said ignition means, establishment of
combustion causing said combustion switch to
close its hot contact and break its cold contact,
denergization of said relay causing opening of

said first and second switches and said switch

means whereby said relay cannot be reenergized
until the cold contact of the combustion switch
and the cold contact of the thermal timer have
been reclosed. S

‘ o GEORGE D. BOWER.
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