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1

5 Claims.

1

This invention relates to a control system for
vaporizing type oil burning heaters and particu-
larly to a control system for operating a com-
bined gas and oil burning heater.

Any form of vaporizing type oil burning heater
which effects the vaporization of the fuel oil by
subjecting such to a high temperature prior to
ignition, necessarily requires some form of
specialized control system to insure that vapor-
izing temperature conditions are established in
the heater prior to the feeding of the fuel oil
thereto in any substantial quantity.

A further control problem arises in connection
with the control of combined gas and oil burning
heaters such, for example, as the type described
and claimed in my copending application, Serial
No. 764,697, filed on even date herewith. Under
certain operating conditions, for example, when
an adequate supply of gas fuel is available or
when the outside temperatures are relatively
mild, it is desirable to operate the combined gas
and oil burner on gas fuel alone. Then, when the
ocutside temperature drops, or the supply of fuel
gas is diminished, it is desirable to convert the
burner unit to operate with a combination of oil
and gas fuel. At any time that conversion from
gas to oil fuel occurs, or when the burning of fuel
oil in the heater is initiated or terminated, special
control arrangements are necessary to insure the
establishment of proper vaporizing temperatures
in the heater prior to the supply of fuel oil there-
to. Likewise, at the conclusion of an oil burning
heating cycle it is necessary that a vaporizing
temperature be maintained in the heater unit
until all flow of fuel oil into the unit has termi-
nated.

Accordingly, it is an object of this invention
to provide an improved control system for vapor-
izing type oil burner heaters, and particularly to
a burner unit capable of operating selectively on
gas or oil fuel or a combination thereof.

A further object of this invention is to provide
an improved control system for combined gas
and oil burner which will automatically effect the
conversion of the burner from primary operation

on one fuel to another fuel in response to oub--

door temperature conditions, and concurrently,
will maintain any desired indoor temperature.

Still another object of this invention is 1o
provide a control system for combined gas and
oil burner which will effect the conversion of the
burner unit from one fuel to another at definite
time intervals. :

A particular object of this invention is to pro-
vide a control system for a vaporizing type oil
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burner unit which will insure the establishment
and maintenance of proper vaporizing tempera-
ture conditions within the furnace both at the
initiation of the oil burning cycle and at the
termination thereof.

The specific nature of this invention as well
as other objects and advantages thereof will be-
come apparent to those skilled in the art from
the following detailed description of the an-
nexed sheet of drawings which, by way of pre-
ferred example only, illustrate one speecific em-
bodiment of the invention.

The single figure of the drawing represents a
schematic circuit diagram of a preferred control
system for combined gas and oil burner units
embodying this invention.

A combined gas and oil burner of the type de-
scribed in my above referred to copending appli-
cation usually includes a first electrically oper-
ated valve in the conduit supplying fuel oil to the
burner unit and, in addition, a second elecirically
operated valve in the gas line for operating a
vaporizing burner, inspirating jet, or other aux-
iliary devices employed concurrently with the
burning of fuel oil therein, and a third electric-
ally operated valve controlling the flow of gas to
the main gas burner jet. Thus, I provide an
electrically coperated valve 16 disposed in the oil
line 10a, and electrically cperated valve 28 dis-
posed in the auxiliary gas line 20¢ and an elec-
trically operated valve 38 disposed in the main
gas lines ‘30a.

‘Electrically operated valve {8 is preferably of
the delayed movement type, which I have repre-
sented schematically as comprising a thermal
operating element |1 which is heated by an elec-
trical heater element 12. FEnergization of elec-
tric heater element 12 will produce, after a pre-
determined delay, a flexing of the thermal ele-
ment {1 to in turn effect the opening of the valve
10. A similar delay in closing of valve 8 is also
experienced, inasmuch as the thermal elemsent
i1 will not immediately return to its cold position
upon the deenergization of heater element 12,

The auxiliary gas valve 28 and the main gas
valve 30 may be of any conventional rapid action
type such as, for example, a solenoid operated
valve unit. As is customary in domestic type of
heating systems, I employ a thermostat {3 which
is responsive to indoor temperature and which is
commonly referred to as the room temperature .
thermostat. In addition, I employ a thermostat
14 which is disposed so as to be responsive to out-
door temperature. Furthermore, one or mors
safety thermostats or switches 15 and 16 may
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be employed in addition in the control circuit’

embodying this invention to effect the interrup-
tion of all combustion in the burner unit upon
the occurrence of certain emergency conditions.
Such safety devices may be responsive fo pilot
flame ignition, oil overflow, stack temperature,
and similar conditions within the burner which
would make it desirable to interrupt all opera-
tions thereof.

Lastly, if it is desired to alternately cycle the
burner on gas and oil operation according to a
time sequence, I provide a time switch i1 which
may comprise any one of several well known
forms, usually clock driven, and which effects the
switching of a movable pole 174 from one contact
11b to another contact {7c of the timer unit.

The circuit connection of the various elements
heretofore mentioned is then effected as illusfrat-
ed on the drawing. A control transformer 2 is
provided having a primary winding 2¢ connected
across terminals | which may be connected to any
suitable source of alternating current. The sec-
ondary winding 2b of transformer 2 has one ter-
minal 2¢ thereof connected in series relation with
the safety thermostats § and 16, room thermo-
stat {3 and the movable pole 17e¢ of the time
switch {7. The one contact 1Tb of time switch
¢7 is connected directly to one side of the heater
clement 2 of the elecirically operated oil valve
i9. The other side of heater element {2 is con-
nected directly to the other terminal 2d of the
transformer secondary 2b. The second contact
iic of the time switch 17 is connected in series
with the blade {4a of outdgor thermostat {4.
Outdoor thermostat {4 is of the contact shiiting
type wherein the blade {4e is shiftable between
positions of engagement with contacts 14b and
{dc respectively. When engaged with confact
i4b, a circuit is completed in series with the sole-
noid of main gas valve 30. The other contact
idc is connected directly to the contact {7t of
time switch 17 and in addition, to one side of 2
relay 18. The other side of the coil of relay
i8 is connected o terminal 2d of transformer
secondary 2D. The one side of the solenoid of
auxiliary gas valve 20 is connected by a line 2i
through the normally open contacts 8¢ of reiay
1§ to a point between the safety thermostats i3
and 15 and the room thermostat 13, while the
other side thereof is connected directly to fer-
minal 2d of transformer 2b.

Lastly, contacts i1a and 1ib are provided ad-
jacent the thermal element {1 of the cil valve
i and are so arranged as to be closed by the
thermal unit {{ upon the initiation of movement
of such thermal element and to remain closed
until the thermal element ii returns to a position
corresponding to the closed condition of oil valve
18. Contacts 1{a and iib are connected directly
in parallel with the contacts 18q of relay (8.

Considering now the operation of the described
control system, let it be assumed that all of the
safety switches are in their normal closed posi-
tion and that the room thermostat i3 is also
closed, corresponding to a demand for additional
neat. Further, let it be assumed that the time
switch I7 has its pole {7¢ in engagement with
the upper contact 17b. Under these conditions,
the outdoor thermostat {4 is rendered ineffective
in the control system and, as a result, the main
gas valve 38 cannot be energized to open the main
gas valve to provide gas for the main gas burner
unit of the furnace.

The closure of roocm thermostat 13, immediately
effects the energization of the heater element 12
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of the delayed acting oil valve i8. However, due
to the thermal lag involved in this valve, the valve
{0 does not immediately open. The solenoid of
relay 18, however, is immediately energized and
closes a circuit across its contacts (8¢ which has
the effect of energizing auxiliary gas valve 20 to
open such valve and thereby supply a gas flow to
the vaporizing burner, inspirator jet, and any
other auxiliary gas operated devices in the fur-
nace required for establishment of proper condi-
tions for oil vaporization. In any event, the
opening of the oil line valve {0 is delayed a suf-
ficient length of time by the slow moving ther-
mal element i1 so as to insure the establishment
of vaporizing conditions within the burner. Thus
when thermal element i1 finally opens its oil
valve 19, proper vaporizing conditions have been
established within the burner and the fuel oil
supplied thereto through oil line 10¢ will be prop-~
erly vaporized and burned.

When the room thermostat {3 is actuated to
open its contacts, the relay 18 and the heater
element 12 are immediately deenergized. While
the relay I8 immediately opens its contacts i8a,
such action does not effect the deenergization of
the auxiliary gas valve 28, inasmuch as that valve
is locked in open condition through the circuit
maintained by thermal element { across con-
tacts {fa and tib. As the thermal element ii
gradually cools, it effects the gradual closing of
oil valve 19, but not until the valve {9 is com-
pletely closed does it interrupt the energization
cireuit for the auxiliary gas valve 20. It is there-
by insured that sufficient gas to maintain the
vaporizing conditions within the burner unit is
continuously provided until all fuel oil is cut off.
There is, therefore, no danger of accumulating a
large quantity of unburned fuel oil within the
burner unit, although it should be pointed outb
that if such contingency did occur, the oil over-
flow safety switch would open the control circuit
to cut off the supply of all fuel to the burner
unit. -

Now assume that the time switch {7 is operated
at a desired time to effect the conversion of the
burner unit from cil burning to a gas burning
condition if the outdoor temperature permits.
Timer switch pole {72 is therefore shifted into
engagement with the lower contact {7Tc. If the
outdoor temperature is low enough to require op-
eration by oil burning, then the blade {4a of oui-
door thermostat 14 will be in engagement with
contact 14c. This completes an identical en-
ergization circuit for the oil valve 18 and auxiliary
gas valve 28 as has been heretofore described,
and thus the burner operates on oil fuel accord-
ing to the demands of room temperature ther-
mostat 13.

Assuming that the outdoor temperature is rela-
tively high, then the blade f4a of outdoor ther-
mostat 14 will engage contact 14b. Under this
condition, both the oil valve {6 and the relay 18
are effectively disconnected from the control cir-
cuit and the only control action is the energiza-
tion of the main gas valve 38 in response to the
heat demands of room thermostat 3. Hence the
combined gas and oil burner controlled by the
circuit embodying this invention will operate ex-
clusively on gas fuel until a suitable change in
outdoor temperature or the action of timer switch
{7 effects the conversion of the control system to
oil burning condition.

Tt is therefore apparent that the aforedescribed
control system provides a simple, economical and
reliable arrangement for confrolling the opera-
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tions of a combined gas and oil burner unit, and
particularly a combined oil and gas burner unit
wherein combustion of the oil is achieved by a
vaporization process. Under all conditions of
operation, the described control system insures
that proper combustion conditions are main-
tained in the burner unit.

It will, of course, be understood that various
details of construction may be modified through
a wide range without departing from the princi-
ples of this invention and it is, therefore, not the
purpose to limit the patent granted hereon other-
wise than necessitated by the scope of the ap-
pended claims.

I claim as my invention:

1. In combination in a control system for a
gas and oil burning heater, a first valve means
controlling the supply of gas to said heater, a
second valve means controlling the supply of oil
to said heater, a third valve means controlling
the supply of an oil vaporizing medium to said
heater, means for selectively operating either
said first valve means alone or said second and
said third valve means concurrently and means
responsive to room temperature controlling the
operation of the selected valve means, and means
for delaying opening of said second valve means
with respect to said third valve means until oil
vaporizing conditions are established in said
heater.

2. In combination in a control system for a gas
and oil burning heater, a first valve means con-
trelling the supply of gas to said heater, a second
valve means controlling the supply of oil to said
heater, a third valve means controlling the sup-
ply of an oil vaporizing medium to said heater,
means for selectively operating either said first
valve means alone or said second and said third
valve means concurrently and means responsive
to room temperature controlling the operation of
the selected valve means, and means for delay-
ing closing of said third valve means by operation
of said room temperature responsive means until
said second valve means is closed.

3. In combination in a control system for a gas
and oil burning heater, a first valve means con-
trolling the supply of gas to said heater, a second
valve means controlling the supply of oil to said
heater, a third valve means controlling the supply
of an oil vaporizing medium to said heater, means
for selectively operating either said first valve
means alone or said second and said third valve
means concurrently, means responsive to room
temperature controlling the operation of the se-

lected valve means, and means for delaying open- i:

ing of said second valve means with respect to
said third valve means until oil vaporizing condi-
tions are established in said heater, and means
for delaying closing of said third valve means by
operation of said room temperature responsive
means until said second valve means is closed.

10

15

25

40

60

6

4. A control system for a vaporizing type oil
burning heater comprising an electrically oper-
ated, delayed movement, oil supply valve, an
electrically operated vaporizing gas supply valve,
a relay having its normaly open contacts con-
nected in circuit with said gas supply valve, and
room temperature responsive thermostat means
for simultaneously energizing said relay and said
oil supply valve, whereby said vaporizing gas
supply valve opens prior to said oil supply valve,
said cil supply valve having a pair of contacts
arranged to be closed by initial movement of said
valve from open position, and means connecting
said oil valve contacts in bridging relation to said
relay contacts, whereby said vaporizing gas sup-
ply valve remains open until closure of said oil
supply valve.

5. A control system for a combined gas and oil
burning heater comprising a first contact making
thermostat responsive to variations in room tem-
peratures, a second thermostat having a pole
selectively shiftable between two contacts and
being responsive to variations in atmospheric
temperature, a time switch having a pole selec-
tively shiftable between two contacts and being
responsive to a predetermined time cycle, a gas
valve in control of the supply of gaseous fuel to
the heater, an oil valve in control of the supply
of oil fuel to the heater, separate electric motor
means for each in control of said gas valve and

- of said oil valve respectively to regulate the open-

ing and closing thereof, circuit means electrically
connecting said first contact making thermostat
in series with the shiftable pole of the time
switch, circuit means connecting the two contacts
of the second thermostat in circuit relationship
with the electric motor means in control of said
gas valve and said oil valve, and circuit means
connecting the two contacts of the time switch
in circuit relationship to the shiftable pole of
said second thermostat and the electric motor
means of the oil valve, whereby said second ther-
mostat controls selection of fuel to the heater
and said time switch may be regulated to in-
activate said second thermostat and effect peri-
odic operation of the oil valve.
CYRIL CHARLES YOUNG.
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