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This invention relates to safety control appa-
ratus for fuel burners and, more particularly,
to electrically operated controls therefor.

An object of the invention is to utilize electri-
cal igniting means for the burner and automat-
ically deenergize such means upon establish-
ment of normal running conditions of the burner.

Another object of the invention is to reener-
gize the igniting means after operation of the
safety control to provide a recycling system.

Another object of the invenion is to delay
reenergization of the igniting means until the
vicinity of the burner has been purged of un-
burned fuel.

A still further object of the invention is to
discontinue burner operation in the event of elec-
tric power failure or the occurrence of an open
circuit in the electrical system.

Other objects and advantages will become ap-~
parent from the following description taken in
connection with the accompanying drawing
which-is a schematic view of a safety control
apparatus for a gasecus fuel burner embodying
this invention..

Referring more in detail to the drawing, a gas-
eous fuel burner {0 is supplied with fuel from a
main fuel pipe 2. The fuel supply is controlled
by a main valve {4 which, in this instance, is
adapted for manual operation but which may be
arranged for thermostatic operation if desired.

double pole switch are connected by wires 26—30

_ to the primary of a transformer 32.
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Preferably, a double-pole main switch for the .

electric circuit to be described is included in the -

main valve (4 and is arranged to establish the
electrical circuit of the apparatus whenever the
main valve is opened. Interposed in the fuel
supply pipe 2 between the main valve i4 and
the burner {0 is an electromagnetic gas valve (6
of any suitable type which may be arranged, as
in this instance, to be opened by energization of
the electromagnet and closed by gravity upon
- deenergization thereof.

. A pilot burner {8 is supplied with fue]l from a
“conduit 20 connected to the main valve {4 to re-
ceive fuel from the supply pipe {2 when the main
valve is opened. The fuel flowing from the pilot

burner is adapted to be ignited by an electric.

igniting means 22, such as an ignition coil and,
in turn, will ignite the fuel issuing from the main
burner 10 when in operation. Electrical energy
for the operation of the electromagnetic valve
16 and the igniting means 22 is supplied through
line wires 24--26 connected to two terminals of
the double pole switch combined with the main
fuel valve {4. The other two terminals of the

Operation of the electromagnetic valve 16 and
ignition means 22 is controlled by a control relay-
34. This relay may include a magnetizable core
‘ 36 having the usual energizing coil 38 associated
therewith and is shown as adapted to attract a
pair of movable armature members 40 and 42
when suitably energized. The armatures 40 and
42 may be mounted for movement toward and
away from the core 36 and adapted to return to
a normal or unattracted position. by gravity,
spring or other means (not shown).

In the normal position of the armature 42, that
is, when the relay operating means is deener-
gized, engagement is made by a contact 44 there~
on with a fixed contact 46. In addition to the
contact 44, the armature 42 carries on the oppo-
site side thereof a confact 48 which is adapted
to enguge with a fixed contact 50 when the ar-
mature 42 moves from normal to attracted posi~
tion. It will be apparent that upon such move-
ment contacts 44—46 become disengaged. In
similar manner, armature 40 carries contact 52
which is adapted for engagement with a fixed
contact 54 in the attracted position of this arma-
ture. Contact 52 is, however, the only contact
carried by armature 40 as distinct from arma-
ture 42 which, as described, carries two contacts.

A heat responsive or flame sensitive element
56 is positioned to be exposed to the flame of the

- pilot burner {8 for causing operation of the relay

40

50

34 to move the armatures thereof from one posi-
tion to the other. The flame sensitive element
56 may take the form of a coil of wire of material
having normally a relatively low resistance and
a positive temperature coefficient of resistance.
Such devices commonly termed “ballast resis-.
tors” are thermally responsive to the passage of .
current therethrough but, in this embodiment,
the element 56 is primarily responsive to the
heat of the pilot burner flame. Accordingly, it
will be understood that it is the variation in re-
sistance in response to the flame of the pilot -
burner which renders the ballast resistor §§ use-
ful in this invention.

As indicated in the drawing, the main burner

'10, pilot burner 18, ignition means 22 and ballast

resistor §6, are adapted to be mounted in the
chamber 58 of an oven or like device. In such -
arrangements, in case of flame failure, unburned

" fuel may be present in the vicinity of the main

o

burner 10 following closure of the electromag-
netic valve 18 and such fuel should be permitted
to flow away before the ignition means 22 is en-
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ergized to ignite the pilot burner fuel. To this
end, & purge period is provlded in the sequence of
operation of the control by a thermally operated
switch 69 which maintains the ignition means 22

inoperative for's predetermined period following
‘clostire of the electromagnetic valve (6. The
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timing means for the switch 60 comprises a bi- .

metal element 62 carrying a contact 68 which is
adapted to move therewith and engage a fixed
contact §6 when the bimetal element §2 is un-

10

heated. The arrangement provides that these

contacts 64—66 become disengaged whenever the
bimetal is sufficiently heated.

contacts 52—54 and 48;-50,' respectively. Thus

“the circuit of pilet signal light 70 is discontinued

by opening ‘of contacts 44—46 and the following
additional circuits are established. -

One circuit comprises . the secondary of the .
transformer 32, wire {08, regulating résistor 88,
wire 108, ignition means 22, wire (10, contacts
66—64 of purge bimetal switch §0, wire 112, re-
lay contacts §0-—48, relay armatuie 42 and wires
102—104 back to the secondary of the trans-
former 32. The energization of the circuit just

. deseribed causes the ignition ‘means 22 to be en-

Adjustment of the igniter current value in

.the system may be obtained by the provision of

16

a regulating resistor €8 which is preferably of .

fixed impedance value. A pilot signal lamp 10
may be included to afford visual indication of
normal running operation of the system. In
order that the flow of fuel in the main burner
10 will be shut off in case of electric power fail-
_ure or an open circuit in the electrical system

of the apparatus, safety switch means are pro-
vided to perform this function. This means may
take the form of a second thermally operated
switch T4 comprising a bimetal element 7€ car-~
rying & contact 718 which is adapted to move
therewith and engage a fixed contact 88 when
the bnnetal element 76 is heated. In this ar-
. rangement it is provided that these contacts 18-—
80 become disengaged whenever the bimetal is
unheated. A limiting resistor 82 of fixed imped-
ance value i$ provided for a purpose which will
be apparent hereinafter.

The apparatus so far described is shown in
‘the drawing in the normal. running position of
the main burner 1@, the electromagnetic valve
16 being energized and the ignition means 22 de-
energized. At the start of operation to obtain
this running position- the thermally responsive
circuit elements are cold; the confrol relay 34
occupies the normal position shown; the contacts
64-—66 .of the purge bimetal switch 60 are closed;

while the contacts 18—80 of the safety bimetal

switch 74 are open.

Opening of the ‘main valve 14 permits fuel to

flow to-the pilot burner {8 and also in the main
fuel pipe 12 as far as the electromagnetic valve

20
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ergized to 1gmte the fuel ﬂowmg from the pilot
burner 18. ;
The heater coil 84 of the safety bimetal switch

‘18 which: is included in the first circuit described

causes contacts 18—80 of this switch to close
shorily after the main switch of valve (4 is closed.
Thus, a circuit is established from the secondary
of the transformer 32, wire 06, wire 114, safety
bimetal switch contacts 78—=80, limiting resistor
82, wire 116, relay contacts §4—52, relay arma-
ture 40, wire 118 and wire 104 back to the sec-
ondary of the transformer 32. It will be appar-
ent that the purpose of the limiting resistor 82
is to prevent a short-circuit on the transformer
secondary as contacts 52—54 are closed at the

same time as contacts 78—88 are closed. The
circuit so established will short-circuit the elec<

30 tromagnetic valve 16 as one terminal thereof is

36

connected by a wire {28 to wire 184 and the other -
terminal thereof is connected by a wire 22,
. through a heater coil 124 for the purge bimetal
" switch 60 and a wire 126 to wire (16,

As the ignition circuit is established through
the closed contacts 48—50 of relay 34 and closed
contacts 64—66 of the yet unheated purge bi-
metal switch 60, the fuel flowing from the pilot
burner 8 is ignited, causing the ballast resistor

40 56 to become heated in response thereto. It is

intended that when this ocecurs, the relay 34 will

. release armatures 40—42 to open contacts 52—

54 and 48—50; first, to remove the short-circuit
from the electromagnetic valve 16 and; second,
to deenergize the igniting means 22 and cause the
pilot light 70 to become lighted. It will be ap-

- parent, therefore, that the relay 34 is subject

16 which is normally closed. As the main switch -

combined with the main fuel valve (4 is also
operated to closed position when the main fuel
valve is opened, the electrical circuit is estab-
lished as follows: From the secondary of the
transformer 32 to wire 84, wire 86, coil 38 of the
relay 34, wire 88, wire 80, ballast resistor 56, wire
92, heater coil 94 of the safety bimetal switch
14, and wire 96 back to the secondary of the
transformer 32.. This circuit remains energized
as long as the apparatus is in operation, provided
there are no power supply or electric circuit fail-
ures,

A second circuit consists of the secondary of the
transformer 32, wire 98, pilot signal light 70, wire
100, fixed relay contact 46, movable relay contact
44, armature 42, wire 102 and wire (04 back to
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the secondary of the transformer 32. This cir- -

cuit is established for the short interval between

the closing of the main switch of valve {4 (when .

the system is operating from a cold start) and
the operation of the relay to attract armature 42.
This interval allows insufficient tlme for the pi-
" 1ot signal light 70 to light.

Energization of the coil.38 of the control re-
lay 34 in the first circuit described will attract
the armatures 40—42 and cause engagement of

to two conditions. The first is that it obtain
sufficient electrical energy to pxck up the arma-
tures 40—42 when the circuit elements are cold.
The second is that it avoid introducing a suffi-
ciently large resistance in series with the ballast
resistor §6 which would unduly retard the re-
lease of the relay armatures when the ballast re-
sistor becomes heated by the flame of the pilot
burner 18,

In order to assure release of the armatures and
consequent dropping of the relay contacts under
heated conditions of the circuit elements and
also to assure attraction of the armatures and
incidental closing of the relay contacts under
cold circuit conditions, means are provided in
this invention to add flexibility to the adjustment
of the relay circuit without materially affecting
the sensitivity of the relay to changes in resist-
ance of the ballast resistor which are caused by
variations in the condition of the pilot burner,
such as the lighted and unlighted conditions

. thereof.

70

To this end, a shunting resistor §28 is connected
across the coil 38 of the relay 34 by wire 130 con-
nected to wire 86, and by wire 132 connected
to wire 88. A cut-out 134 may be included in the

. shunt as by connection between wire 132 and wire

75

88. The cut-out 134 is preferably of the thermal
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type having a time lag operation and will open the .

cireuit in case of failure of the relay circuit as
by becoming open circuited. I{ will be apparent,

however, that a cut-cut will be unnecessary if -
the shunting resistor 128 is securely connected -

directly across the relay coil to render such an
open circuit remote.

However, if : the -cut-out -

134 is included, the relay coil 38 in' its normal ;. .

condition would require an appreciable current

to cperate it. Then, in the case of an open cir-
cuit in the relay connections or the relay :coil
itself, the current through the cut-out 134 would

be increased sufficiently above normal cut-out :

current to cause operation thereof.
The shunting resistor 128 serves to reduce the

10

will: recycle.

3

- 68~66to be openediand the nérmal running con-
ditlon of: the -apparatus is-established:: .

In theevent.that:both the main’burneér and the
pllot ‘burner:flames' are extinguished, the system
‘The:flame'sensitive -ballast ‘coil 56
will cool and:its resistance will' consequently be

.decreased ‘until there is:siifficient currént in the
“circuit of the relay:coil 34-to cause the -armatures

4042 to bhe attracted thilsclosing - contacts’
5254 and:48—-50.  During ‘this cooling- period

of -the ballast: resistor-§6 -the electromagnetic’

“valve 16 remain§ energized and: consequently un-

 total circuit resistance in series with-the ballast -

resistor 56 and renders the circuit sensitive to the
changes in resistance of the ballast: resistor re-
sponsive to the flame of the pilot burner. ' Thus,
the ballast resistor §6 is enabled to control opera-
tion of the relay 34 by varying-the total circuit
resistance in response to thermal changes caused
by operation of the pilot burner, thereby varying
thé electrical energy value to the relay ‘coil 38.
After the pilot burner flame 18 has sufficiently
heated the ballast resistor 56 the resistance of
this ballast resistor is increased, the voliage to
relay coil 38 is decreased tc armature release
value and the armatures 40 and 42 drop their
contacts 52 and 48, respectively.

As outlined in the preceding paragraph the re-
lay 34 is caused to release the armatures 40 and
42 when the ballast. resistor 56 is sufficiently
heated. ‘This action is due to the decreased (IR)
voltage drop across the resistor 128 when the re-
sistance value of the ballast resistor 56 increases
with temperature. As disclosed herein, the volt-
age source for the control circuits of the burner
apparatus is supplied by the secondary winding
of the transformer 32; the output of this second-
ary being connected across its terminals and
comprising the described series circuit including
heater coil 94, resistor 56 and the shunt circuit
including resistor 128 and coil 38. It is apparent
that the total current in the series path propor-
tionately divides in the parallel path. The re-
sultant impedance of the resistor 128 and coil
38 in paralle] is less than the impedance of. coil
38 alone. Moreover, as resistor 56 varies the cur-
rent value in the circuit, the voltage drop across
resistor 128 varies correspondingly and this (IR)
voltage drop serves in effect as the voltage source
for the coil 38.

The opening of contacts 52—54 and 48———50

occurs simultaneously with.. closing of contacts

44-—4G6. The opening of contacts 48—50 discon-
tinues the described circuit controlled thereby
and causes deenergization of the ignition means

20
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< purned fuel will" temporarily escape from’ the
‘- main burner 0. However; as soon'as the contacts
15
‘heater coil 124" of theé purge blmetal switch 60
* pécome short-circuited. - This causes the valve to
‘close and the'fuel to -the main burner i¢ to be
“shut-off while the" purge bimétal’ switch 60 be-

52--54 “close, ‘the’ electromagnetic ‘valve 16 and.

gins to ‘cool. “'It ‘will ‘be" observed ‘that the clos-
ing of contacts 48——50 does not’ immediately cause
the ignition means 22 to be’ energized as the cir-
cuit is'still open ow1ng to the purge bimetal switch

" contacts 64—66 being open.’ The cooling pericd
‘of the bimetal ‘switch 60is, arranged to be defi-

nitely longer than the perlod during whi¢h' the
unburned main burner gas escapes When the

‘purge bimetal switch '60 cools suﬁimently to close

" its contacts 64—66, the igniting means 22 is en-

- 30

ergized and the system operates as previously de-
scribed. - Thus, the unburned fuel remaming from
8 previcus operation 1s permitted time to ‘flow
away from the 'vicinity of’ the burner before an-
other 1gnlt1ng operatlon is 1nitiated ’

'In case of failure of the fuel supply, the system

" undergoes a . recycling . operation up to. the poing

where the 1gmt1ng means 22 iy energized. The

- gystem remains in thls condition with the arina-

40
4

50
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22; closing of contacts 44—46 completes the de-. .

seribed circuit controlled thereby and causes, “the
pilot light T0 to be lighted; and opening of con-
tacts 52—54 as will now be described, remaoves
the short-circuit and causes the electromagnetic

valve 16 to be energized for movement to open ..
position - permitting flow of fuel. to. the main’

burner 0. This valve energlzmg ‘action..occurs
owing to the safety bimetal switch, contacts
78—80 being closed and the circuit consequently

consisting of the transformer secondary 32, safety.

bimetal switch contacts 78—80, limiting’ res1stor
82, heater coil {24 of the purge b1metal sw1tch
60, wire 122, electromagnetic valve 6 and wire
120, back to the secondary of. the transformer

32, It will be observed that the. heated ‘condition .

of the purge bimetal switch 60 causes its contacts

60

~and cause the electromagn

tures 40—42 attracted and the electromagnetn,
valve 16 closed until the ‘fuel. supply. is reestab-
lished.. The system will . then contlnue through

-the recyclmg oberation previously descr1bed

JIn the case of electric current failure, the fuel

' to the. main burner 0. w111 be shut off. by operation

‘of the safety. bimetal. 'switch., 74 and the Dpilot
burner. 18 will continue to produce a flame.. When
the power supply. is resumed the safety blmetal
switch 74.will closé its cont 5. 18—80. causmg ‘the
electromagnetic .valve. 16, to, be reenergized and
admit fuel to the main burner 0. If the pilot
flame should. b extmgui‘ ‘, ed . durmg a power
fajlure, the unburned pilot i
cape and the.system will cool’
condition. . In, the event, of. :an open circuxt oc-
curring in the.ballast resisto
bimetal switch., 14 will. open.

While a preferred. embcd1ment,o ,the 1nven-

tion has been shown and described, it is apparent
‘that many modifications will oceur t to those skilled

is not, to.be. 11m-

* ited to the form’ shown. and. described or other-

. 'vand pllot burners comprlsm a;mam clrcm f

wlse than as 1ncluded in- the scope of .the cla1ms

”.of electncal nergy,, electr ally

or posxtiomng sai m vabl_
Ting the operation of said ‘{gniter, and a second-
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ary circuit including sald source of electrical en-
ergy, said device, and means for varying the total

circuit resistance in. response to thermal changes.

caused by operation of the pilot burner thereby
varying the energy value to said device to change
the position of said movable means. )

2. A safety control for fuel burners having
main and pilot burners, comprising a main circuit
including a source of electrical energy, electrically
operable means movable between positions for
controlling the supply of fuel to the main burner,
an electric igniter adapted for operation to ignite
the pilot burner, an electrically responsive device
for positioning said movable means and control-
ling the operation of said igniter, and a secondary
circuit including said source of electrical energy,
‘said device, and a ballast resistor for varying the
total circuit resistance in response to thermal
changes caused by operation of the pilot burner
thereby varying the energy value to sald device to
. change the position of said movable means.
3. A safety control for fuel burners having

main and pilot burners, comprising a main cir--

cuit including a source of electrical enérgy, elec-
trically operable means movable between posi-

2,397,311
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tions for controlling the supply -of fuel to the -

main burner, an electric igniter adapted for op-
eration to ignite the pilot burner, an electrically
responsive device for positioning said movable
means and controlling the operation of said
igniter, and a -secondary ecircuit including said
source of electrical energy, said device, and a
ballast resistor having & positive temperature
coefficient of resistance for varying the total cir-
cult resistance in response to thermal changes
caused by operation of the pilot burner thereby
varying the energy value to said device to change
operation of said igniter. = A

4. A safety control for fuel burners -having

the position of said movable means and terminate ers

: “i...a 7 responsive device to change the position of said
40
“thermally operable device for causing operation
thereof to change the position of ‘said movable = :
.means in the event of failure of said secondary -
~.cireuit, ' : : : '
-8, In a safety. ,
~combination with a main circuit including a

‘main and pilot burners, comprising a main-eircuit -

; including a source of electrical energy, electrically” ©
operable means movable between -positions for
-controlling the supply of fuel to the main burner,
a switch controlling the operation of said movable 4

30

controlled by one of said devlceﬁ for maintainnig

said igniter inoperative for a predetermined period . -

of time. . : -
6. A safety control for fuel burners having
main and pilot burners, comprising ‘a main cir-
cuit including a source of electrical energy, elec-
trically operable means movable between posi-
tions for controlling the supply of fuel to the
main burner, an electric igniter adapted for op-
eration to ignite said pilot burner, an electri-

‘cally responsive device for positioning said mov-

able means and controlling the operation of said
igniter, a secondary circuit including said source
of ‘electrical energy, said device, and means for
varying the total circuit resistance in response
to thermal changes. caused by operation of the

pilot burner thereby varying the energy value to )

sald device to change the position of said mov-
able means and terminate operation of said
igniter, an electric heater controlled by said de- .
vice, and a thermal switch associated with said
heater for maintaining said igniter electrically
disconnected from said main circuit for a tim
period determined by said heater. - o
7. In 'a safety control for fuel burners, the
combination with a main circuit including a
source of electrical energy, electrically operable
meéans movable between positions for control-
ling the supply of fuel to the burner, an elec-
trically responsive device for controlling the op- »
eration of said movable means, a thermally oper-'
able device also controlling the operation of said

' movable means, of a secondary circuit including

35

means, an electric igniter adapted for operation. -

to ignite the pilot burner, a separate switch con-.

trolling the operation of said igniter, a secondary

rcireuit including said source of electrical energy -

electrically responsive means for causing oper-

ation of said switches, a fixed resistor shunting”

said electrically responsive means and reducing

50

the effective impedance value of the latter in said -

Secondary circuit, and & ballast resistor for vary-

ing the total circuit resistance in response to

thermal changes caused by operation of the pilot

“burner thereby varying the energy value to said
electrically responsive means sufficiently to cause

said switch operation. :

5. A safety control for fuel burners having

.- main and pilot burners, comprising a main circuit
including a source of electrical energy, electrically
operable means movable between positions for
* controlling the supply of fuel to the main burner,
an electric igniter adapted for operation to ignite
said pilot burner, an electrically responsive de-
vice for positioning said movable means and con-

trolling the operation of said igniter, a secondary

circuit including said source of electrical energy,
said device and means for varying the total cir-
cuit resistance in response to thermal. changes
caused by operation of the pilot burner thereby
varying the energy value to said device to change
the position of said movable means and termi-

nate operation of said igniter, and timing means’

60

said source of electrical energy, said electrically
responsive device, and means for varying the
total circuit resistance in response to thermal
changes caused by operation of the burner there-
by varying the energy value to said electrically

movable means, and an electric heater for said -

control for fuel burners, the

. souree of electrical energy, electrically operable .
- means movable between positions for controlling

the supply of fuel to the burner, an electrically )
responsive device for controlling the operation
of said movable means, a thermally operable
switch for completing said main circuit and
thereby controlling the operation of said mov- :
able means, of a secondary circuit including said -
source of electrical energy, said electrically re-
sponsive device, and means for varying the total
circuit resistance in response to thermal changes
caused by -operation of the burner thereby vary-
ing the energy value to said electrically respon--
sive device to change the position of said.mov-

- able means, and an electric heater for said switch '

65
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adapted to cause operation thereof to discontinue

said main circuit and change the position of said .

movable means in the event of deenergization of = - |

said heater by failure of said secondary circuit.

9. A safety control for fuel burners having :

main and pilot burners and a source of electri-
cal energy, comprising electrically operable means
movable between positions for controlling the
supply of fuel to the main burner, s cireuit in-

. cluding the source and said movable means, a re-'

lay having a coil and a switch operable thereby
for changing the position of said movable means,

' said switch operation being dependéent upon a

variation in energy value supplied to said coil,”
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a second circuit including the source, sald coil,
and a ballast resistor exposed to a flame at the
pilot burner for causing said variation in energy
value by varying the total circuit resistance when
heated by said flame, and means for reducing the
effective impedance value of said coil in said sec-
ond circuit sufficiently to render said variation in
energy value effective to cause said switch oper-
ation. v , ,

10. A safety control for fuel burners having
main and pilot burners and a source of electri-
cal energy, comprising electrically operable means
movable between positions for controlling the
supply of fuel to the main burner, a circuit in-
cluding the source and said movable means, a re-
lay having a coil and a switch operable thereby
for changing the position of said movable means,
said switch operation being dependent upon a
variation in energy value supplied to said coil,
s second circuit including the source, said coil,
and a ballast resistor exposed to a flame -at the
pilot burner for causing said variation in energy
value by varying the total circuit resistance when
heated by said flame, and a fixed resistor estab-
lishing a shunt on said coil and reducing the
effective impedance value thereof in said second
circuit sufficiently to render said variation in
energy value effective to cause sald switch oper-
ation. .

11. A safety control for fuel burners having
mein and pilot burners and a source of electri-
cal energy, comprising electrically operable means
movable between positions for controlling the
supply of fuel to the main burner, a circuit in-
cluding the source and said movable means, a
relay having a coil and a switch operable there-
by upon a reduction in the energy value sup-
plied to said coil, means controlled by sald switch

10
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for short-circuiting said movable means, a sec-
ond circuit including the source, sald coil, and
a ballast resistor exposed to a flame at the pilot
burner for causing said reduction by increasing
the total circuit resistance when heated by said
flame, and a fixed resistor establishing a shunton -
sald coil and reducing the effective impedance
value thereof in said second circuit sufficiently
to render said reduction in energy value effective
to calise operation of said switch to remove sald
short-circuit. i

12. A safety control for fuel burners having
main and pilot burners and a source of electri-
cal energy, comprising electrically operable means
movable between positions for controlling the
supply of fuel to the main burner, an electric
igniter adapted for operation to jgnite the pilot
burner, a circuit including the source, said mov-
able means and sald igniter, a relay having a
coil and separate switches operable thereby for
changing the position of said movable means and
terminating operation of said igniter, said switch
operation being dependent upon a variation in
energy value supplied to said coll, a second cir-
cuit including the source,.said coil, and a bal-
last resistor exposed to a flame at the pilot burn-
er for causing said variation in energy value by
varying the total circuit resistance when heated
by said flame, means for reducing the effective
impedance value of said coil in saild second cir-
cuit sufficiently to render said variation in energy
value effective to cause said switch operation, and
means responsive to saild switch operation for de-
laying resumption of said igniter operation when
said switch operation is terminated upon cessa-
tion of said flame.

SAMUEL G. ESKIN,
CHARLES K. STROBEL



