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The present invention relates to a portable combustion
type air heater employing kerosene or similar liquid fuel,
and relates in particular to the control mechanism for
operating the heater unit.

It is an object of the present invention to provide a
scavenging conirol in an air heater employing an air
supply, and ignition and combustion control circuits,
whereby the ignition and combustion control circuits
may be placed in operation only after a period of opera-
tion of the air supply, and on shutting down the heater,
the ignition and combustion control circuits may be shut
off before the air supply stops.

The invention will be explained in detail in the follow-
ing description taken in connection with the accompany-
ing drawing illustrating a preferred embodiment of the
invention by way of example, and wherein:

Figure 1 is a perspective view of a portion of the
heater;

Figure 2 is a perspective view on an enlarged scale of
the motor, blower and fan assembly; and

Figure 3 is a diagrammatic view of the invention.

Referring to the drawing, the heater is carried on a
chassis supported by a pair of wheels 1 at one end and
provided with a foot at the other end. By raising the
foot end by means of suitable handles, the heater may be
wheeled to any desired location. The wheeled end of the
chassis has a platform 2 upon which is mounted the elec-
tric motor 3. A blower housing 4 for combustion air
is suitably mounted on the platform, and the motor shaft
5 extending through the housing carries a blower in the
housing and a fan 6 for supplying air to be heated by a
suitable heat exchanger (not shown). The heater cas-
ing has an opening 7 shrouding fan 6 so that the fan
forces air through the opening to the heat exchanger in
the casing and the heated air discharged at the front end
of the casing is conducted by suitable detachable ducts
to any desired location. The fuel pump 8 is driven by
the motor through a drive pulley 9 and belt (Figure 3)
to supply fuel to the burner through a pressure opened
valve 10 (Figure 3), and the blower housing 4 has a dis-
charge duct 11 to supply air to the burner to support
combustion.

The starting switch 12 has two contacts A and B, and a
movable sweep contactor 13. When this contactor is
turned to position A the motor 3 is energized through lead
14 and return lead 15, and motor 3 drives pump 8. The
pump incorporates a bypass with a relief valve 16 con-
trolled by a solenoid 17 and when valve 16 is open (as
when solenoid 17 is deenergized) the pump outlet pres-
sure is not sufficient to open relief valve 10 and fuel does
not flow to the burner 18. However, when bypass valve
16 is closed upon energization of the solenoid 17, pres-
sure is built up at the pump outlet sufficient to open relief
valve 16 to allow flow of fuel to the burner. At the
same time if igniter 19 is energized by transformer 21
the fuel will be ignited. It should be observed that the
solenoid 17 and transformer 21 are not direcily connected
to switch contact A so that upon turning the switch to
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‘position A ‘the flow of filgl to the burner is not statted, but
the oter Will drive the fan, which will 'seavenge the
burner -chamber. When the ¢ontactor 13 i Hmoved o
Pposition B, it Tetains contact at -A so that motor 3 ‘€oh-
tindies enérgized.

A Tiimit control switch 22 is connetted betwésn contact
B and the prithaiy coil of fransforier 23, the transforiner
circuit béihg comipleted by Jead 24 1o wire 5. The §ec-
ondary €ircuit of the transforimer intlades Iead 25 to
switeh 26, lead 27 to the ‘relay coil 28, Iead 29, resist-
ance ‘heater 31 and switch 32. When ‘sivitch 12 is furned
tb posifion B, Telay 28 is energized to close switéh con-
tacts 33, thus energiZing the ighition transformer 21
throtigh Tedd 34. -At ‘the same tithe energization of refay
28 closes switch contacts 35.

The safety control for the apparatus includes the limit
control thermostat switch 22, and the thermal responsive
switches 26 and 32. Switch 22 is responsive to the tem-
perature of the heated air discharged from the front of
the heater casing. Switch 32 is located in the stack where,
at the beginning of operation, there will be a predeter-
mined minimum temperature rise, for example, 50°, in
one minute. This switch ordinarily is closed, that is,
when the stack is cold, and once the minimum temperature
rise is attained, it opens and thereafter will not close ex-
cept upon a shutdown sufficiently long to cause a tem-
perature drop of about 50°. However, this switch is ar-
ranged to be closed manually when required.

Switch 26 is closed when cold and is located to be ex-
posed to the heat from element 31. The flow of cur-
rent through the operating circuit of relay 28 causes
heater 31 to heat switch 26. If switch 32 remains closed
a predetermined minimum time, as for example 90 sec-
onds, the switch 26 is opened by the heat of element 31,
thus opening the operating circuit of the relay 28 to open
contacts 33 and deenergize the igniter and solenoid 17,
so that fuel flow to the burner stops. However, shouild
switch 32 be opened by the predetermined stack tempera-
ture rise, the operating circuit of relay 28 is opened, but
the relay is held in position by a holding circuit at re-
duced voltage comprising lead 36, contacts 35, leads 29,
27, switch 26 and lead 25. The opening of switch 32 de-
energizes heater 31 and switch 26 of the holding circuit
remains closed. This is the normal operating condition.

However, should the burner fail to ignite, switch 32
remains closed because of the failure of the temperature to
rise, and heater 31 causes switch 26 to open, thus open-
ing the circuit of the relay 28 to open contacts 33 and
deenergize the igniter at the same time that the fuel is
shut off to the burner.

The switch 12, it will be observed, provides a sequence
of operation involving first energization of motor 3 to
operate the blower in housing 4 and fan 6, then turning
on the fuel supply to the burner and energizing the igniter.
By having the motor 3 operate first, the air will scavenge
the combustion chamber at the start. Thereafter the
burner is ignited. A stop 38 limits turning of the switch
contactor so that the switch must be reversely turned to
shut off the burner. Upon reverse turning, the fuel supply
is first shut off and then the motor 3 and blowers driven
thereby are stopped. Normally there is sufficient manual
delay in turning from position A to position B, or in re-
verse operation from position B to position A, but if de-
sired, the switch may incorporate a conventional auto-
matic delay mechanism.

I claim as my invention:

In an air heater: a fuel burner; a motor; a pump driven
by said motor for supplying fuel to said burner; electrically
operated means controlling flow of fuel from the pump to
the burner; an igniter adjacent the burner; means driven
by said motor to supply air to said burner to support com-
bustion; an actuating electric circuit for said igniter and
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said electrically operated means; means controlling said
circuit including a relay coil having a main operating
circuit in which are connected in series an electric heater,
a normally closed temperature responsive switch subject
to be opened by the heat of said- electric heater, and a
normally closed combustion responsive switch control-
ling current flow through said electric heater, said com-
bustion responsive switch being located to be opened by
the heat of the burner and upon failure of the burner to
ignite allowing a temperature rise of said heater to open
said temperature responsive switch to deenergize said relay
coil; a holding circuit for said relay coil including said
temperature responsive switch, whereby opening of said
combustion responsive switch to deenergize the main cir-
cuit leaves the holding circuit energized; a main switch
‘having one contact for energizing said motor, and a sec-
ond contact for energizing said actuating circuit; a mov-
able sweep contactor to successively and thereafter con-
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currently engage said contacts when operated in one direc-
tion to first energize the motor and then energize said

“actuating circuit; and a stop to limit turning of the con-

tactor, the reverse movement of said main switch acting
to serially deenergize said actuating circuit and the motor.
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