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5 Claims.

The present invention relates to a fluid fuel
burner control system and more particularly to
one of the type having intermittent ignition and
means for checking the condition of such igni-
tion before starting operation of the burner.

In Patent No. 2,143,076 issued to Allan M.
Koerner on January 10, 1939, there is disclosed
a spark checking system for a fluid fuel burner
control system of the intermittent ignition type.
The present invention is concerned with im-
provements in the type of system shown in this
application. .

An object of the present invention is to provide
a spark checking system for an intermittent ig-
nition fluid fuel burner control system in which
the operation of the fuel feeding means is con-
trolled by an electrically operated device initially
energized by means responsive to the presence
of a spark and after the ignition is deenergized,
by independent means.

A further object of the invention is to provide
such a system in which the electrically operated
device is initially energized by an auxiliary wind-
ing on the ignition transformer and after the
ignition is deenergized by a different source of
power.

A still further object of the invention is to pro-
vide such a system in which the electrically op-
erated device is an electromagnetic relay.

A still further object of the invention is to
provide such a system as set forth in the last
object in which a main control switch and a
starting relay are employed and in which the
relay initially. energized by the auxiliary winding
on the transformer is connected to the thermo-
stat in lieu of the starting relay upon the estab-
lishment of combustion and the consequent de-
energization of the ignition means.

Other objects of the present invention will be
apparent from a consideration of the accom-
panying specification, claims, and drawing, in
which is shown a schematic form of the present
invention.

Referring to the drawing for a more detailed
understanding of the invention, an oil burner is
generally designated by the reference numeral
10. This burner comprises a nozzle {1 through
which a mixture of fuel and air is forced by a
blower driven by a motor 12.

Adjacent the nozzle 1l is a pair of ignition
electrodes 14 and 15, which electrodes are con-
nected by conductors 11, 18 and 19 to the sec-
ondary 20 of an ignition transformer generally
indicated by the reference numeral 21. The ig-
nition transformer 21 comprises a rectangular
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core 22 which is provided with end legs 23 and 24
and an intermediate leg 25 having an air gap 26
The transformer core also comprises
the side legs 26 and 21. The main secondary
winding 20 is located on the end leg 24. Located
upon the end leg 23 is the primary winding 28.
Located on the side leg 271 between the inter-
mediate leg 25 and the end leg 24 is an auxiliary
secondary winding 29. A second auxiliary sec-
ondary winding 30 is located on the intermediate
leg 25. The intermediate leg 25 constitutes the
leakage leg of the transformer. One end of the

secondary 20 is connected to ground by conduc- .

tors 19 and 3! in accordance with the usual prac-
tice. One end of the auxiliary secondary 29 is
connected by conductors 38 and 39 to ground.
Similarly, one end of the auxiliary secondary 30
is connected to ground by conductor 49.

The operation of the system is controlled by -

a room thermostat generally designated by the
reference numeral 33. This thermostat com-
prises a bimetallic element 34 to which is se-
cured a composite contact arm 35. The contact

arm 35 has a flexible portion adapted to ensage '

a fixed contact 36 and a second portion adapted
to engage @ fixed contact 37. The contact arm
35 is more widely spaced from contact 37 than
from contact 36. The bimetallic element 34 is
adapted to move the contact arm 35 to the left
upon g drop in temperature.

A thermal safety switch is generally indicated
by the reference numeral 48. This switch may
take the form of the switch shown in the patent
to Frederick S. Denison No, 1,958,081 issued May
8, 1934. As shown in the drawing for purposes
of illustration, the switch comprises a pair of
switch blades 4! and 42. Switch blade 42 is
biased downwardly away from switch blade 4&i
but is normally held in engagement therewith by
a bimetallic element 43 rigidly secured at its
lower end. Located adjacent the bimetallic ele-
ment 43 is a heater 44 which upon energization
thereof is adapted to heat the bimetal. The bi-
metallic clement 43 is so arranged that upon
being heated it deflects to the right so that the
upper end thereof moves from under blade 42
allowing the two blades to move apart. It will
be obvious that if the heating effect of heater 44
is allowed to continue a sufficiently long time,
this will occur. After the switch blades have
once separated, it is impossible for the switch to
close automatically. :

A stack switch is indicated by the reference
numeral 46. < This stack switch comprises a
bimetallic element (not shown) which extends
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into the stack and which is conrzcted to a switch
blade 41 adapted to cooperate with contacts 48
and 49. The bimetallic element is adapted to
rotate switch arm 41, being connected thereto
through a slip friction connection. The con-
tact structure including switch blade 41 and
contacts 48 and 49 is designed so that upon the
switch blade 41 moving from engagement with
contact 49, which is its cold position, into en-
gagement with contact 48, as occurs upon a rise in
temperature, the switch blade 41 engages contact
48 before it leaves contact 43. Upon a fall in
temperature, however, the switch blade 41 leaves
contact 48 before it engages contact 48. Such
a switch is shown in the patent to F. 8. Denison
et al., No. 1,941,540, issued January 2, 1934. .

The thermostat 33 and the stack switch 46
control the energization of relay 50. This relay
comprises a relay coil 51 and a pair of switch
blades 52 and 53. The switch blades 52 and 53 are
adapted to engage with contacts 54 and §5. The
switch blades are normally biased out of en-
gagement with these contacts and are moved into
engagement therewith upon energization of relay
coil 51, :

The second relay is designated by the reference
numeral 56. This relay comprises a relay coil 57
and a pair of switch blades 58 and 59. The switch
blades 58 and 59 are adapted to be moved . into
engagement with contacts 60 and 61 upon energi-
zation of relay coil 51. Upon deenergization of
the relay coil, the switch blades are moved out
of engagement with their contacts and associated
biasing means (not shown).

A third relay is designated by the reference
numeral 65. This relay comprises a relay coil
66 and a switch blade 671 adapted to be moved
into engagement with contact 68 upon energi-
zation of the relay coil 66. The switch blade 67
is normally biased out of engagement with the
contact. ' .

Power is supplied to the system by a step-down
transformer ‘15. This transformer comprises a
line voltage primary 76 and a low voltage second-
ary 11. The line voltage primary 76 is connected
to any suitable source of power (not shown).

Operation

The various elements of the system are shown
in the position which they assume when the tem-
perature to which thermostat 33 is connected is at.
or above the desired value. Let it be assumed
now that this temperature drops so that contacts
36 and 31 are successively engaged by the con-
tact arm 35. Nothing happens until engagement
of both of these contacts is effected. Upon such
engagement occurring, a circuit is established to
relay coil 51 as follows: from the upper terminal
of secondary 11 through conductor 19, contact 36,
contact arm 35, conductors 80 and 81, heating
element 44, conductor 82, relay coil §1, conductor
83, contact 49, switch blade 47, conductor 84,
switch blades 42 and 41, and conductor 86 to the
other terminal of secondary 11.. The establish-
ment of this circuit results in relay coil 51 being
energized so as to 'cause the engagement of
switch blades 52 and 53 with contacts 54 and 55.
" The engagement of switch blade §3 with con-

tact 55 results in a holding circuit being estab--

lished to relay coil 51 independent of contact
31. This circuit is as follows: from the upper
terminal of secondary 11 through conductor 79,
contact 36, contact arm 35, bimetallic element
34, conductor 90, relay switch blade 83, contact
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ductor 82, relay coil 5, conductor 83, contact
49, switch blade 41, conductor 84, switch blades
42 and 41, and conductor 86 to the other terminal
of secondary 11. This new circuit, as previously
pointed out, is independent of contact 371 so that
the relay will not be deenergized until the therm-~
ostat contact blade 35 moves away from con-
tact 38. Thus a differential is required for opera-
tion of the thermostat so as to avoid any tendency
towards chattering.

The engagement of switch blade 52 with con-
tact 84 results in the following circuit being es-
tablished to the primary 28 of the ignition trans-
former 21: from line wire 85 through conductor
96, contact 54, switch blade 82, conductor 97,
primary winding 28, and conductor 98 to the
other line wire 89. It will be understood that
the two line wires 85 and 99 lead to any suit-
able source of power (not shown) which may be
the same source as that to which transformer
primary 16 is connected.

The energization of the primary winding of
the ignition transformer will result in a spark
being produced across the spark electrodes 14
and 15 if the apparatus is functioning properly.
If a short circuit condition does not exist or it
the resistance of the secondary circuit is not
abnormally low, sufficient flux will flow through
winding 29 to cause that winding to energize
relay coil 66 through the following circuit: from
the auxiliary winding 29 through conductor 84,
relay coil 66 and conductor 38 back to winding
29. If the resistance in the secondary circuit is
much lower than that accompanying a proper

.spark, the flow of heavy current through the

secondary circuit will be so heavy that the flux
flowing through the portion upon which both
secondary 20 and auxiliary winding 29 are lo-
cated will be relatively small so that the relay
coil 66 is not sufficiently energized. In this way,
relay coil 86 provides a check against short cir-
cuit conditions. ‘

If the resistance in the secondary circuit is
not unduly low, the relay coil 66 will be suffi-
ciently energized to move switch blade 67 into
engagement with contact 68. When this hap-
pens, a circuit will be established between aux-
iliary winding 30 and relay coil 57 as follows:
from auxiliary winding 38 through conductor 102,
contact 68, switch blade 67, conductors 103 and
104, relay winding 51, and conductor 105 to the
other terminal of the auxiliary winding 30.
the auxiliary winding 30 is provided for the
purpose of checking an open circuit condition.
If the main secondary circuit is open due to
either a break in the conductors or to the elec-~
trodes {4 and 15 being too widely spaced, the flux
will all flow through the portion of the trans-
former core upon which secondary winding 20
is located. This will result in very little flux
flowing through the leakage leg 25 and conse-
quently in the auxiliary winding 30 being sub-
jected to relatively little flux. Under these con-
ditions, relay coil 57 will be unable to move
switch blades 58 and 59 into engagement with
their contacts. If, however, the normal condi-
titon exists, switch blades 58 and 59 will be so
moved.

The movement of switch blade $9 into engage-
ment with contact 61 results in an energizing cir-
cuit being established to the burner motor 12 as
follows: from line wire 85 through conductor 108,
contact 61, switch blade 59, conductor 109,
burner motor 12, and conductor 118 to the other

55, conductors 91 and 81, heating element 44, con- 75 line wire 89. The energization of the oil burner
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circuits constituting the only means for energiz-

ing said actuating means whereby the energiza-
tion of said actuating means is dependent upon
the existence of & proper spark until combustion
has been established,

3. In a fluid fuel burner control system, a fluid

fuel burner, electrically operated means for con-’

[

trolling the flow of fuael to said burner, a high -

voltage circuit including a spark gap for igniting
the fuel, an ignition transformer comprising a
core, 8 primary winding, and a secondary wind-
ing connected in sald high voltage circuit, an
energizing circuit for said fuel feed controlling
means, a switch controlling said circuit, electri-
cally operated actuating means for said switch,
an auxiliary winding on saild transformer con-
nected to said actuating means for energizing
the same, means for terminating energization of
said ignition transformer, means responsive to a
condition accompanying ignition for disconnect-
ing said auxiliary winding from said actuating
means upon deenergization of the ignition trans-
former, and means for independently energizing
said actuating means incidental to such termina-
tion of the energization of said ignition trans-
former, said auxiliary winding constituting the
only means for energizing said electrically op-
erable means until said previously named means
is so effective whereby the energization of said
actuating means is dependent during the entire
ignition period upon the exlstence of a proper
spark.

4. In a fluid fuel burner control system, elec-
trically operated fuel feed controlling means, &
high voltage circuit including a spark gap for
igniting the fuel, a leakage transformer com-
prising a core, a primary winding, and a sec-
ondary winding connected in said high voltage
circuit, said core having a portion constituting
a leakage path around that portion of the core
on which the secondary winding is located, a
plurality of auxiliary windings on said core, a
switch controlling said fuel feed controlling
means and operated by actuating means ener-

10

gized by one of said auxiliary windings through
a connecting circult, a second switch in said con-
necting circuit and operated by means energized
by the other of said auxillary windings, sald
windings being so located with respect to said
leakage path that only upon a flow of current
through said high voltage. circuit of the magni-
tude accompanying a proper spark will both of
sald windings be energized sufficlently to hold
their respective switches closed, means for ter-
minating energization of said ignition means,

" ‘and means operative incidental to such termina-

20

tion for connecting said actuating meang to an
independent source of energy, said first named
auxiliary winding constituting the only means
for energizing said actuating means until said
previously named means is so effective whereby
the energization of said actuating means is de-
pendent during the entire ignition period upon
the existence of a proper spark.

5. In a fluid fuel burner control system, a fluid

fuel burner, an electrically operated fuel feed-

* controlling means, a relay including a relay coil

30
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and a switch, an energizing circuit for said fuel
feed controlling means controlled by said switch,
ignition means including a spark gap for ignit-
ing the fuel and an ignition transformer
having a primary and a secondary winding,

sald secondary winding being connected to

said spark gap, means for energizing said
relay coil solely from said ignition trans-
former upon the establishment of a condition in-
dicating the existence of a proper spark, means
for terminating operation of said ignition means,
and means for energizing said relay coil inde-
pendently of said ignition transformer upon the

establishment of combustion, said ignition trans-

former constituting the only means for energiz-
ing said relay coil until said previously named
means is so effective whereby the energization
of said relay coil is dependent during the entire
period prior to combustion upon the existence
of a proper spark.

FREDERICK E. LANGE.




