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This invention is concerned with an improved burner
control system-and particularly with such a system hav-
ing a minimum number of components and being con-
structed and arranged to provide direct ignition of a
main burner by the use of line voltage components.

The burner control system of my invention utilizes a
unique bridge circuit construction by which an ignition
means, in the form of an ignition transformer, and a fuel
controller, in the form of a fuel valve, are connected in
legs of the bridge circuit, the remaining legs of the bridge
circuit being formed of resistors. The energization of
the bridge circuit, by way of its input and output ter-
minals, is controlled by a controller switch which is
adapted to close upon the need for operation of an asso-
ciated fuel burner unit, and by a normally closed switch
of a safety cutout means having a bimetal and a heater
which form a time delayed switch actuator.

A further portion of the bridge circuit includes a nor-
mally closed flame switch which is connected in parallel
with the resistor bridge leg in series with the ignition trans-
former bridge leg. Thus, detection of flame is effective
to place this resistor in series ‘with the ignition trans-
former to operatively de-energize the same upon the pres-
ence of flame.

The output terminals of the bridge are connected to
the heater of the safety cutout means so that unbalance
of the bridge is effective to operatively energize this
heater. After a time period of heater energization, indica-
tive of a failure to establish or maintain flame, cutout
occurs and circuit means are provided to maintain the
safety cutout means in this cutout condition by maintain-
ing its heater energized. ’

My invention will be apparent to those skilled in the
art upon reference to the following specification, clainis
and drawing, of which:

The single figure is a schematic representation of a pre-
ferred embodiment of my invention.

Referring to the single figure, reference numeral 19
designates a controller in the form of a thermostat bi-
metal switch which is responsive to the temperature of an
area to be heated by an associated fuel burner, not shown.
Upon the temperature of this area dropping, indicating a
need for operation of the fuel ‘burper, controller 19
closes its switch.

Closing of controller 1§ is effective, as will be ap-
parent, to energize a fuel valve 11 and an ignition trans-
former 12. TFuel valve 11 is connected in a fuel conduit,
not shown, and is a normally closed fuel valve which is
effective when operatively energized to allow fuel to flow
to the fuel burner where it is then ignited by means of
ignition electrodes 13 connected to the secondary wind-
ing of ignition transformer 12.

A flam&™detector is shown in schematic form as having
a closed switch 14 which is adapted to open on the pres-
ence of flame at the burner. An operaior 15 is adapted
to open switch 14 of the flame detector and this operator
may be controlled electrically, as by a relay responsive
to a photocell viewing the flame, or may be operated by
a bimetal actuator, or similar actuator responsive to the
presence of flame at the burner. It suffices to say that
switch 14 opens on the presence of flame.

Reference numeral 16 identifies safety cutout means
having a bimetal 17, a heater 18 associated with bimetal
17 to form an actuator, a closed switch 19 and an open
switch 28. Energization of heater 18 for a given time
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period is effective to cause bimetal 17 to move in the di-
rection of the arrow labelled H to open switch 19 and
close switch 20.

As I have mentioned, my unique burner control system
utilizes an arrangement in the form of a bridge circuit.
This bridge circuit can be seen to have a first leg includ-
ing a resistor 21, a second leg including the primary wind-
ing 22 of ignition transformer 12, a third leg including a

resistor 23, and a fourth leg including fuel valve 11. The

terminals identified by reference numerals 24 and 25 can
be considered to be input terminals of the bridge circuit,
whereas the terminals identified by reference numerals 26
and 27 can be considered to be the output terminals of
this bridge circuit.,

As can be seen, resistor 21 is shorted by flame detector
switch 14 when this switch is in a position indicating the
absence of flame. Also, the output terminals that is ter-
minals 26 and 27 of the bridge circuit, are connected to
opposite terminals of heater 18 of safety cutout means 16.

The input terminals 24 and 25 of the bridge circuit are
connected to a pair of power line conductors 3¢ and 31
by means of a series circuit which includes the switch of
controller 10 and the closed switch 19 of safety cutou
means 16. ‘

Considering the operation of my improved burner con-
trol system, a call for operation of an associated fuel
burner unit is evidenced by closing of controller 10. A
circuit can now be traced from conductor 31 through con-

troller 18, conductor 32, bimetal 17 and switch 19 of

safety cutout means 16, input terminals 25 and 24 of the
bridge circuit, and conductor 33 to the other power line
conductor 30.

Fuel valve 11 is energized to “pull in” by way of a cir-
cuit which can be traced from bridge input terminal 25
through fuel valve 11, bridge output terminal 27, con-
ductors 34 and 35, safety cutout means heater i8, con-
ductor 36, bridge output terminal 26, conductor 37, closed
flame detector switch 14, and conductor 38 to power line

.conductor 30.

The primary winding 22 of ignition transformer 12 is
operatively energized, to produce sparking at electrodes
13, by way of a circuit which can be traced from bridge
input terminal 25 through primary winding 22, bridge out-
put terminal 26, conductor 37, flame detector switch 14,
and conductor 38 to power line conductor 30.

It should also be noted that circuits can be traced from
bridge input terminal 25 to power line conductor 3¢ by
way of fuel valve 11 and resistor 23, and by way of pri-
mary winding 22 and resistor 2{. However, the imped-
ance magnitude of the resistors 23 and 21, respectively,
are such that while limited electrical energization is ap-
plied to both the fuel valve and the ignition transformer
through these circuits, the fuel valve and the ignition
transformer are not operatively energized by way of these
circuits, Operative energization of transformer 12, and
“pull in” of valve 11 requires that flame detector switch
14 be closed to establish the first above traced circuits.

More particularly, the impedance value of resistor 23,
connected in circnit with fuel valve 11, is such as to
maintain the fuel valve operatively energized, or “pulled
in,” once it is initially “pulled in” by means of the first
above traced circuit, - The impedance value of resistor 21
is such that opening of flame detector switch 14 operatively
de-energizes ignition transformer 12 to interrupt the spark-
ing at electrodes 13 thereof.

Referring again to the initial energizing circuit of fuel
valve 11, this initial energizing circuit includes in series

therewith heater 18 of safety cutout means 16 to opera-

tively energize this heater. Since fuel is supplied to the
burner and ignition transformer 12 is energized, flame
is normally established at the burner within a short time
period, shorter than the timing period of safety cutout
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means 18. Flame detector switch 14 then opens. The
opening of this switch places resistor 21 in series with
primary winding 22 of ignition transformer 12, and as
above mentioned, operatively de-energizes this jgnition
transformer. Also, the opening of flame detector switch
14 now causes fuel valve 11 to be maintained operatively
energized through a circuit which can be traced from
the bridge input terminal 25 through the fuel valve, bridge
output terminal 27, resistor 23, bridge input terminal 24,
and conductor 33 to power line conductor 39. As has
been mentioned, this circuit supplies sufficient electrical
energy to the fuel valve to maintain the fuel valve ener-
gized, but not of a magnitude to initially operatively ener-
gize the fuel valve.

Heater 18 of safety cutout means 16 is connected across
the output terminals 26 and 27 of the bridge circuit formed
of the components 21, 22, 23 and 11. Once flame is
detected, the bridge circuit is substantially balanced and
heater 18 is operatively de-energized. This is the run-
ning condition of my improved burner confrol system.

If a flame failure is consequently experienced, flame
detector switch 14 closes and the above described initial
conditions are re-established whereby ignition transform-
mer 2 is again energized and the bridge is nnbalanced to
the extent that safety cutout means heater 18 is now en-
ergized.

If flame is not subsequently re-established, safety cutout
means 16 is effective, after a time period of energization
of heater 18, to open switch 19 and close switch 29.

The opening of switch 19. disconnects the bridge input
terminal 25 from the source of voltage 30-31.

The closing of switch 28 completes a series circuit which
now connscts the bridge output terminals 26 and 27 to
power line conductors 30 and 31. Since heater 18 is con-
nected directly to these output terminals 26 and 27, heater
18 is likewise connected to the power line conductors 39
and 31. This can be seen by tracing a circuit from power
line conductor 31 through controller 10, conductor 32,
bimetal 17 and switch 28 of safety cutout means 16, a
resistor 49, conductor 34, bridge output terminal 27, bridge
output terminal 26, conductor 37, flame detector switch
14, and conductor 38 to power line conductor 30. Since
heater 18 is directly connected to the bridge output ter-
minals 26 and 27, heater 18 is maintained energized by
way of this above traced circuit, resistor 40 functioning
as a current limiting resistor. Thus safety cutout means
16 is maintained in an actuated or “cutout” condition,
with switch 19 open and switch 2¢ closed. To reset safe-
ty cutout means 16 to the starting condition, it is neces-
sary that controller 18 be manually opened for a time
period sufficient to allow bimetal 17 to cool and again close
switch 19 and open switch 28. The apparatus is then in
a condticn to again attempt to establish flame at the fusl
burner. Thus, it is possible to reset safety cutout means
16 from a remote position, since electrical reset is pro-
vided.

From the above description, it can be seen that T have
provided a unique burner control system wherein an
ignition transformer and a fuel valve are connected in
legs of a bridge circuit including limiting resistors, and
wherein the bridge oufput terminals are connected to en-
ergize safety cutout means with switches of the safety cut-
out means and a flame detector switch being intercon-
nected in the bridge circuit to provide safe and reliable
operation of an associated fuel burner unit.

Modifications of my invention will be apparent to those
skilled in the art and it is thus intended my invention be
limited solely by the scope of the appended claims.

I claim as my invention:

1. Burner control apparatus in the form of a bridge
circuit having first, second, third and fourth legs, and
having input and output means, comprising; a pair of in-
put terminals; a first resistor and ignition means con-
nected in series between said input terminals to form the
first and second legs of the bridge circuit with the inter-
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connectiop point being a first output terminal, a closed
flame switch connected in parallel with said first resistor
and movable to an open position in the presence of flame;
a second resistor and a fuel valve connected in series be-
tween said input terminals to form the third and fourth
legs of the bridge circuit with the interconnection point
being a second output terminal; time delayed safety cut-
out means having a closed switch and a time delayed
actuator adapted to copen said switch after a time period
of energization of said actuator; circuit means connecting
said safety cutout means actuator between said first and
second cutput terminals; and circuit means including said
safety cutout means switch connecting said pair of input
terminals to a source of voltage.

2. Burner control apparatus in the form of a bridge
circuit having first, second, third and fourth legs, and
having input and output means, comprising; a pair of in-
put terminals; a first resister and the primary winding
of an ignition transformer connected in series between
said input terminals to form the first and second legs of
the bridge circuit with the interconnection point being a
first output terminal, a closed flame switch connected in
parallel with said first resistor and movable to an open
position in the presence of flame; a second resistor and
a fuel valve connected in series between said input ter-
minals to form the third and fourth legs of the bridge
circuit with the interconnection point being a second out-
put terminal; time delayed safety cutout means having a
closed switch, an open switch, and a time delayed actu-
ator adapted to actuate said switches after a time period
of energization of said actuator; circuit means connecting
said safety cutout means actuator between said first and
second output terminals; circuit means including in se-
ries a switch controller and said safety cutout means
closed switch connecting said pair of input terminals to
a source of voltage; a third resistor, and circuit means in-
cluding in series said switch controller, said third resis-
tor, said flame switch, and said safety cutout means open
switch connecting said first and second output terminals
to a source of voltage upon failure to establish flame dur-
ing said time period.

3. Burner control apparatus for use with a fuel burner
installation having an electrically energizable normally
closed valve to control the flow of fuel'to a burner, and
having electrically energizable ignition- means associated
with the burner to directly ignite the fuel, the apparatus
being characterized as a bridge circuit having input ter-
minals “¢” and “b” and output terminals “c” and “d,”
the apparatus comprising: a flame detector having a nor-
mally closed switch adapted to open upon the establish-
ment of flame at the burner, a safety switch having an
electrically energizable time delay actuator and a normal-
ly closed switch controlled thereby, circuit means con-
necting a first resistor between bridge terminals “2” and
“d” to form a first leg of the bridge circuit, circuit means
adapted to connect the valve between bridge terminals
“d” and “b” to form a second leg of the bridge circuit, cir-
uit means adapted to connect the ignition means between
bridge terminals “b” and “c” to form a third leg of the
bridge circuit, circuit means connecting a second resistor
and the normally closed switch of said flame detector
in parallel between bridge terminals “c” and “a” to form
a fourth leg of the bridge circuit, circuit means connect-
ing said safety switch actuator between bridge terminals
“c” and “d,” and circuit means including the normally
closed switch of said safety switch adapted to connect
bridge terminals “a” and “b” to a source of electrical
voltage.

4. Burner control apparatus for use with a fuel burner
installation having an electrically energizable normally
closed valve to control the flow of fuel to a burner, and
having electrically energizable ignition means associated
with the burner to directly ignite the fuel, the apparatus
being characterized as a bridge circuit having input ter-
minals “a” and “b0” and output terminals “c” and “d,”
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the apparatus comprising: a flame detector having a nor-
mally closed switch adapted to open upon the establish-
ment of flame at the burner, a safety switch having an elec-
trically energizable time delay actuator and a normally
closed and a normally open switch controlled thereby, cir-
cuit means connecting a first resistor between bridge ter-
minals “¢” and “d” to form a first leg of the bridge cir-
cuit, circuit means adapted to connect the valve between
bridge terminals “d” and “b” to form a second leg of the
bridge circuit, circuit means adapted to connect the igni-
tion means between bridge terminals “5” and “c” to form
a third leg of the bridge circuit, circuit means connecting
a second resistor and the normally closed switch of said
flame detector in parallel between bridge terminals “c”
and “g” to form a fourth leg of the bridge circuit, circuit
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means connecting said safety switch actunator between
bridge terminals “c” and “d,” circuit means including the
normally closed switch of said safety switch adapted to
connect bridge terminals “g” and “b” to a source of elec-
trical voltage, and circuit means including a third resistor
and the normally open switch of said safety switch in se-
ries adapted to conuect bridge terminals “a” and “d” to
the source of electrical voltage.
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