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HEATINGAPPARATUS 
Howard J. Findley, Shaker Heights, Ohio, assign 

or to Eaton Manufacturing Company, Cleve 
land, Ohio, a corporation of Ohio . . . . . . 

Application June 5, 1942, Serial No. 445,994 
(C. 126-110) 20 Claims. 

This invention relates to space heaters in gen 
eral, and, more particularly, concerns a fuel 
burning heater employing a thermoelectric gen 
erator therein. 
Among the objects of the present invention is 

the provision of a fuel burning heater of the type 
having its own automatic and/or manual pres 
Sure fed fuel supply, self-contained ignition 
Eleans, and a thermoelectric generator energized 
by the heat products of combustion of the burnt 
fuel and which generates electric energy to drive 
an air impelling means for moving air to be 
tempered past heat radiating means; the pro 
Vision in a fuel burning heater with a thermo 
electric generator, as described, of a novel burner 
or carburetting means and air impelling device 
SO arranged in a casing as to provide a maxi 
mum temperature differential between the “hot” 
and "cold' junctions of the thermocouples of the 
thermoelectric generator whereby maximum 
heat-exchange efficiency is obtained for the ther 
noCouple Operation, and maximum heat-ex 
change dissipation or radiation is effected into 
the path of the air moved thereover by the air 
impelling means. 
Another object of this invention is the provi 

Sion in a fuel burning heater With a thermo 
electric generator, as described, of a burner con 
Struction therefor, including a novelly arranged 
coil for indirect preheating and partial vaporiza 
tion of fuel supplied to the burner without being 
exposed to the hottest and most direct flame of 
the burner; the provision in a fuel-burning 
heater with a thermoelectric generator, as de 
scribed, of an improved construction comprising 
novel refractory means for supporting the ther 
mocouples in insulated relation and defining a 
combustion chamber longitudinally of the heater 
casing to segregate the 'hot' and 'cold' junc 
tions of the thermopile; and the provision in a 
fuel-burning device for. Space heating, of a novel 
flame spreading and propagation element dis 
posed in the combustion chamber of the thermo 
electric generator thereof for substantially unl 
form heating of all the thermocouple elements 
therein. 
A further object of this invention is the pro 

vision of a heating apparatus with a thermoelec 
tric generating means which utilizes the thermo 
couple elements thereof aS radiating fins to pro 
wide heat to be delivered by the heating appara 
tus, and a blower to be driven by an electric 
motor operated by the electricity generated by 
the thermoelectric generator, the blower moving 
a stream of air against One end of the thermo 
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couples, which provide a dual purpose for the 
thermocouples. One purpose being the cooling 
of one end of the thermocouples and thereby 
generation of the electric current. The other 
purpose being the provision of using the same 
ends of the thermocouples as the heat radiating 
fins of a heat exchange unit. 

Further and other objects and advantages of 
the invention reside in the novel combination 
and arrangement of parts about to be described, 
When taken in conjunction with the drawings 
forming a part of this specification, and are 
more particularly pointed out in the appended 
claims. 
A thermoelectric generator having a thermopile 

embodying a construction of the type herein dis 
closed but not claimed, is claimed per se in co 
pending application Serial No. 48,450, filed 
April 1, 1943. 

In the drawings like reference characters de 
note corresponding parts throughout the several 
views, and in which: 

Fig. 1 is a vertical sectional view through one 
form of space heater With a thermoelectric gen 
erator illustrating the genus of the invention; 
and 

Fig. 2 is a vertical sectional view and enlarged 
detail of the burner element shown in Fig. 1; 
and 

Fig. 3 is an elevational view on the line 3-3 of 
Fig. 1 illustrating a preferred form of thermo 
couple construction and mounting means there 
for; and 

Fig. 4 is a sectional elevational view of the 
thermocouple mounting means shown in Fig. 3, 
taken on the line 3-3 thereof; and 

Fig. 5 is an elevational view of a means for 
controlling operation of the burner ignition 
means externally of the heater casing, taken on 
the line 5-5 of Fig. 2; and 

Fig. 6 is a sectional elevational view of a de 
tail of the burner taken on the line 6-6 of Fig. 
2; and 

Fig. 7 is a vertical sectional view through a 
slightly rearranged heater with a thermoelectric 
generator, as in Fig. 1, but with the addition of 
a flame spreading element in the combustion 
chamber of the thermoelectric generator, and a 
combination manual or electric fuel pump; and 

Fig. 8 is an end elevational view of the heater 
illustrated in Fig. 7. 
Now having reference to the drawings, par 

ticularly Figs. 1 and 2 there is illustrated a 
vertical sectional view on the longitudinal axis 
of a space heater with a thermoelectric gen 



erator generally designated 7, according to the 
teaching of this invention. The heater 7 is en 
cased in a tube or housing 8 with a plurality of 
louvers 9 pressed out of the periphery thereof, aS 
shown, and opposite end pieces 0 and . The 
end piece 0 has a plurality of air inlet openings 
2 pierced arcuately around the periphery there 
of for induction of air to be tempered into the 
heater casing; and a motor 4 is supported by 
any suitable fastening means 5 centrally of the 
end piece for driving a fan f6 to move Said air 
past the outer junctions of the thermopile to cool 
the same and the finned tube that is an extension 
of the combustion chamber in which is disposed 
the 'hot' junction of the thermopile. 
The opposite end piece if, on the right hand 

side of Fig. 1, is suitably secured to the casing 8 
and has a plurality of tempered air outlet open 
ings 8 in the outer face thereof disposed beyond 
the large heat radiating finned tube 9 which 
has a flange end 20 for connection to any conduit 
means to conduct the exhaust gases of combus 
tion to the atmosphere. A liquid fuel Supply 
tank 22 is shown depending below the periphery 
of the heater casing. 8 and may be used as the 
base upon which the unit rests. Disposed with 
in the tank there is shown, in this instance, a 
manual pump means 23 for placing the fuel 
therein under pressure to be fed by the pipe line 
25 to a burner 27 in the heater casing. 
intended to be restricted to the manual pump 
disclosed as any other well known electric fuel 
pump or a magnetic pulsating-diaphragm. pump 
could be used equally well, as will be evident here 
inafter when more fully described. 
The burner means 27 is fed from the pipeline 

25 which has a section formed into Several turns 
or coils 2.5a, supported by a strap 28, that is fixed 
to the Venturi-shaped burner housing .29. Short 
arms or legs 30 extended radially from the burner 
27 support, it in predetermined position in the 
throat of the housing 29. A needle valve 32 ex 
tended axially through the burner is projected 
from either. end thereof and threaded thereinfor 
adjustment to secure a desired atomization or 
combustible mixture of liquid fuel and air. The 
rear end of the needle-valve-mounts a gear. Wheel 
33 fixed normal thereto, and which is adapted to 
mesh with a gear wheel 34 to Secure the desired 
adjustment of the needle valve in the burner 
from outside.the heater casing. The gear 34, to 
effect. Such operation, may be journalled on a 
shaft 35 rotatably Supported adjacent opposite 
ends in the burner and the heater casing 8 and 
secured in operable position by coiled Springs 36 
and 37. A handle, or knob 38 is secured to the 
outer end of the shaft 35, where it is easily ac 
cessible from outside the heater casing. In Fig. 
6 is shown a detail of the manner in which the 
pipe line 25, which supplies presure fed fuel to 
the burner 27, is connected thereinto at the nee 
dle valve chamber just back of the valve outlet. 

Dependent from a lower wall of the Wenturi 
throat-shaped housing .29, When the heater is in 
its normal position of operation, as shown in Figs. 
1 and 2, is a cup-shaped fuel well 40 and a man 
ually controlled flint. Spark ignition means 42 
in the top central portion thereof in line with the 
discharge end of the burner thereabove to re 
ceive liquid fuel thereon. When the Spark means 
is operated and the fuel valve is opened. The 
flint Spark ignition means comprises an adjust 
ably mounted flint member 44 and a star wheel 
45 arranged to contact the same to produce a 
Spark on relative rotation by means of the at 

It is not : 
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Figs. 3 and 4. 
ally beyond the burner 27 and fills the tubular cas 
ing 8 in a generally star-shaped fashion, With a 
hollow axially disposed core to carry away the ex 
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tached handle 46 from outside the casing 8, sub 
stantially in the manner of the usual cigarette 
lighter. It will be understood that other fuel 
ignition means might be substituted Such as an 
electric spark, glow wire, etc., any of which could 
be generated from a separate Source of electric 
power. 
A thermoelectric generator or so-called ther 

mopile, composed of a series of thermocouples, is 
shown generally designated 50 in Fig. 1. The 
construction of the thermocouples and the mount 
ing means therefor are shown in greater detail in 

The thermopile 50 is arranged axi 

haust gases of combustion and which forms the 
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combustion chamber in which the 'hot' junctions 
of the thermocouples are disposed. The individ 
ual thermocouples are composed of unlike pieces 
of ribbon metal 52 and 53, in this, instance of iron 
and constantan, or any other suitable combina 
tion of metals which when heated adjacent one 
end at the junction of the welded...unlike metals 
produces a difference of potential or causes an 
electric current to flow therein; ; and by joiniag 
the several thermocouples in series a cumulative 
electromotive force is built up. which is tapped by 
lead Wires at either end of the thernopile con 
nected to the ends of the-ribbon metal of . Oppo 
site polarity. These lead wires are connected to 
the terminals of the electric motor E4 aS shown 
for energizing the same to drive the fan 6 
which moves untempered air past the outerjurie 
tions of the thermopile to partially c00l the same 
and temper the air, and further temper's such 
air by passage over and around the finned tube 
9, which surrounds, the heated exhaust gases 
discharged from the combustion chamber after 
passage over the “hot' junctions of the thermo 
pile. It will be understood that the several ther 
mocouples need not be all connected serially as 
in some instances it may be desirable to have 
two- or more banks of thermocouples arranged for 
parallel connections. - 
In order to: support the several thermocouples 

in insulated: relation to each others and effectively 
seal the inner 'hot' junctions.'thereof from the 
outer heat-radiating ends to produce the great 
est temperature differential and hence promote 
the most efficient difference in electrical poten 
tial, there-arei shown in Figs. 3 and 4 a series of 
novel refractory rings. Each of these rings 55 
has a series of concentric ribs or grooves $56 
around its upper- and lower periphery which are 
arranged to nest in each: other to. form a sealed 
tube in the casing 8 when assembled or 'stacked, 
in the manner shown in Fig. 4, and to define 
a small-annular chamber therebetween for re 
ception of a refractory cement - or fire clay, 57. 
A series: of radially disposed slots 58, of a depth 
equal to one-half, or more of the width of the 
thermocouple ribbon metals 52 and 53, are 
formed in the upper and lower faces of the por 
celain rings and in which the individual thermo 
couples are disposed in Series and insulated re 
lation to each other with the junctions to be 
heated disposed radially inward adjacent the 
center of the tube in the combustion: chamber 
and the outer heat-radiating junctions, to be 
cooled by the air blast of the fan 6, spaced ra 
dially outward thereby providing a dual purpose 
of heat-dissipation and heat-exchange to...temper 
the 'air moved thereover. With "an arrangement 
as: shown the thermopile may befabricated as a 



2,362,258 
sub-assembly in production quantities and as 
sembled in the heater casing by providing a por 
celain ring 55 at either end of the thermopile 
for sealing with the burner housing 29 at one 
end and the finned heat-radiating exhaust means 
f9 at the other end, and at the same time wire 
leads from the motor 4 are connected to oppo 
Site ends of the thernopile. In the form of the 
invention shown in Fig. 1 and above described, 
the air propelled by the fan f6 is discharged 
directly from the casing in the form of heated 
air and When SO discharged is at the maximum 
temperature to which it is heated by the ap 
paratus. 8 

In the modification illustrated in Figs. 7 and 8 
the Sane general construction of the heating ap 
paratuS previously described is shown but with 
the parts arranged in slightly modified order, 
and With the addition of a novel flame spreading 
or propagation element, and a unique combina 
tion manual and electromagnetic fuel pump 
means incorporated therewith. The flanne 
Spreading element generally designated 60 com 
prises a hollow cylindrical tube, with a bullet 
like nose on one end pointed toward the flame 
Of the combusted fuel, and disposed substantially 
On the central axis of the combustion chamber 
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Within the thermopile 50. A plurality of louvered 
openings 6f struck up from the periphery of the 
element 60 with their open ends pointed in the 
direction of movement of the exhaust gases effect 
a purpose to be described. The opposite end 62 
Of the tube element 60 is arranged to extend ad 
jacent the air inlet openings 2 in the end piece 
f0a of the heater casing and is opened to the 
atmosphere. Obviously, of course, if desired at 
higher altitudes or reduced atmospheric pres 
sure areas a blower may be arranged over the 
atmospheric opening 62 and supercharged air 
and/or fuel be applied therein to produce more 
complete combustion and distribution. Further 
more, by the addition of louvered openings 6 in 
the element, 60, disposed in the direction of move 
ment of the exhaust gases of combustion, it Was 
determined that practically complete combustion 
of all the fuel was effected. This is undoubtedly 
due to the additional oxygen Supplied to the far 
end of the combustion chamber through the tube 
60, and openings 6f therein disposed to be acted 
upon, to draw air therefrom by the aspirating 
action of the gases moving thereover. 

It will be apparent that the air impelling means 
comprising the motor f4 and the fan 5 mounted 
thereon, have been moved to the Opposite end 
between the exhaust tube 9 and the end of 
the casing 8. Likewise the end piece with its 
tempered air outlet openings has been moved 
to the opposite or left hand end of the casing 
and the slightly modified end piece a has been 
drawn deeper to accommodate a Support for the 
motor 4 and air inlet openings 2. This altera 
tion was effected to provide better Selective ten 
pering of the heat generating coil 25a and the 
burner 2 upon starting the operation thereof, 
when raw cold fuel is supplied thereto, so as to 
bring it up to normal operating temperature more 
quickly by movement of heated air over and 
around the coil and burner. A deflector 70 lo 
cated adjacent the burner 2 and preferably 
formed by a portion of the burner housing, acts 
as a deflecting means or scoop for diverting a 
portion of the air being propelled by the fan 
6 into the burner housing. This diverted air is 

in a preheated condition and contributes to the 
efficient combustion of the fuel mixture. A fuel 
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well 40a and ignition means 42a slightly modi 
fied from the previously described structures are 
used in a similar manner to effect their respec 
tive purposes. An added refinement also shown 
in this modification, Which is equally applicable 
to the previously described construction, consists 
in staggering the star-like outer ends of alter 
nate layers of the thermocouples in angular re 
lation, so that the several layers of thermocou 
ples are not disposed axially in line with one 
another, whereby the air to be tempered by pass 
ing Over these junctions is caused to travel in a 
tortuous path for more effective Wiping action 
in heat-exchange relation thereWith, as best 
ShoWn in Fig. 8. 
The Combination manual and electric fuel 

pump. 65, shown attached to the left hand side 
of the fuel tank and communicated therewith at 
One end and With the pipe line 25 to feed the 
fuel and air mixing device 27, has been substi 
tuted for the previously described hand pump 23. 
By luse of the novel design shown, in the present 
heating apparatus, the pump may be manually 
operated by means of a suitable lever 66 secured 
thereto to provide pressure feeding of the fuel 
to initiate operation of the heater. After the 
combustion chamber has reached normal operat 
ing temperature, sufficient current may be gen 
erated by the themopiles 50 of the thermoelectric 
generator to energize the pumping means 65 to 
thereafter cause normal pumping action. By 
use of this power means for energizing the fuel 
pump action a Very desirable safety valve is cre 
ated because the instant thermoelectric genera 
tion ceases or fails for any reason the fuel pump 
becomes disabled or cut off from its current 
Source and no ndre fuel is pumped into the 
heater casing where it would soon overflow and 
present a serious fire hazard as in the case of an 
independent Source of electric power for the 
pump, if no other automatic safety shut-off were 
used. 
In Operation: the heater is charged in this in 

stance With liquid fuel, although other gaseous 
fuels could be used, which is initially put under 
pressure by the manual pump means 23; in the 
Construction in Figs, 7 and 8 thermoelectric cur 
rent thereafter Supplies motive power. The bur 
ner is ignited by means of the handle 46, on flint 
ignition means 42 externally of the casing 8, after 
the fuel valve has been opened and raw fuel al 
lowed to drip on the igniter and into the fuel well 
40 proximate thereto. The burner 27 may be ad 
justed by the handle means 38 to secure the mix 
ture and flame intensity desired. As the junc 
tions of the thermopile in the combustion cham 
ber of the thermoelectric generator become 
quickly heated the difference in temperature with 
the radially outward “cold' junctions thereof pro 
duces a difference in electrical potential and a 
current is caused to flow, which, by reason of 
leads from the motor 4 connected to the therno 
pile, then drives the fan 6 to assist in maintain 
ing the outer junctions of the thernopile cool by 
Wiping the heat therefrom and also moves air 
Over and around the finned exhaust gas tube 9 
and discharges highly tempered air from the cas 
ing through the adjacent outlet openings 8 in 
the end piece . Additionally, by reason of the 
casing louvers 9 being bent inwardly, movement 
of air by the fan 6 produces an aspirating action 
thereon to cause more air to be drawn into the 
casing to be heated. Operation of the construc 
tion shown in Figs. 7 and 8 is very similar, the 
direction of air movement being reversed end for 
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end, to effect the desirable heat-exchange action 
of the heated air to provide predetermined ten 
pering of the burner and fuel pre-heating coil 
of the fuel supply coil, as previously described. 
From the foregoing disclosures it. Will be ap 

parent there has been; described novel self-con 
tained fuel burning units for Vehicle, heating or 
air tempering including among other things, the 
object and advantages of the invention first enu 
merated. It will be seen also that the heating 
apparatus herein disclosed: provides a novel form 
of air heater which is manually portable and con 
tains its own supply of fuel and wherein the air 
impelling means, which is driven by power from 
the thermoelectric generator moves, a relatively 
large volume of air through the thermoelectric 
generator in heat exchange relation thereto and 

. Such that all, or the major portion of, the air 
thus moved is discharged directly from the cas 
ing, While such air is at the maximum tempera 
ture to which it is heated by the apparatus. It is 
not intended to be limited, however, to... the spe 
cific concrete embodiments of the invention 
shown, which are merely for purposes of illus 
tration, as many modifications will now be sug 
gested to those skilled in the art to which it is 
related, and formal changes may be made with 
out departing from spirit and substance of 
the invention as defined by the scope of the foll 
lowing claims. 
What I claim is: 
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1. A self-contained air heating apparatus com 
prising in combination, a heater casing and 
means attached to said casing and adapted to con 
tain a supply of pressure fed fuel, means in said 
casing communicated with the fuel for blending 
a combustible mixture of fuel and air, a thermo 
electric generator formed with an elongated hol 
low combustion chamber therein, said combustion 
chamber being located to receive said combustible 
mixture and having inner and outer junctions of 
dissimilar metals with the inner junctions dis 
posed in said combustion chamber in the path of 
the combustible fuel, an exhaust tube connected 
to said combustion chamber for discharge of ex 
haust gases of combustion, air impelling means 
driven by thermoelectric power generated by 
combustion of fuel in the combustion chamber of 
said thermoelectric generator and operable to 
move air past the outer junctions of said thermo 
electric generator, and means for directly dis 
charging the propelled air from said casing while 
Such air is at the maximum temperature: to which 
it is heated by the apparatus. 

2. A self-contained air heating apparatus Com 
prising in combination, a heater casing includ 
ing means attached thereto and adapted to con 
tain a Supply of fuel, burner means in the casing 
arranged to mix a.combustible mixture of fuel and 
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air, a thermoelectric generator formed with an 
elongated hollow combustion chambertherein and 
having inner and outer junctions of dissimilar 
metals With the inner junctions disposed in said 
combustion chamber in the path of the combusti 
ble fuel, said thermoelectric generator including 
multiple layers of thermocouples with the outer 
junctions of each layer staggered with respect to 
the junctions of adjacent layers to impart a tortu 
Ous path to air moved therethrough, an outlet 
means to discharge the exhaust gases of combus 
tion, air impelling means energized by thermoelec 
tric power generated by said thermoelectric gen 
erator and operable to move untempered air; over 
the outer staggered junctions thereof, means for 
diverting a minor portion of the propelled air dur 
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ing its travel through the casing, and means for 
directly discharging the major portion of the pro 
pelled air, from said casing while such air is at the 
maximum temperature to which it is heated by 
the apparatus. 

3. A self-contained air heating apparatus 'com 
prising in combination, a heater casing and 
means attached to said casing and adapted to 
contain a supply of fuel, burner means in the 
casing arranged to be manually adjusted from 
outside the heater casing to mix a combustible 
mixture of fuel and air, ignition means arranged 
adjacent the fuel burner to ignite the fuel, a 
thermoelectric generator formed With an elon 
gated hollow combustion chamber therein and 
having inner and . Outer junctions of dissimilar 
metals With the inner junctions, disposed in said 
combustion chamber in the path of the com 
bustible fuel, an outlet means to discharge the 
exhaust gases of combustion, air impelling means 
energized by thermoelectric power generated by 
said thermoelectric generator and operable to 
move untempered air Over the outer junctions 
thereof in heat-exchange relation, and means for 
directly discharging the propelled air from said 
Casing While Such air is at the maximum tem 
perature to which it is...heated by the apparatus. 

4. A self-contained air heating apparatus com 
prising in combination, a heater casing including 
means attached thereto and adapted to contain 
a Supply of liquid fuel, burner means in the casing 
arranged to be manually adjusted from outside the 
heater casing to mix a combustible mixture of 
liquid fuel and air, ignition means arranged ad 
jacent the fuel burner to ignite the liquid fuel, a 
Well disposed beneath said ignition means to re 
ceive liquid fuel incident to operation thereof, a 
thermoelectric generator formed with an elon 
gated hollow combustion chamber therein and 
having inner and outer junctions of dissimilar 
metals With the inner junctions disposed in said 
cornbustion chamber in the path of the com 
bustible fuel, an outlet means to discharge the 
exhaust gases of combustion, air impelling means 
energized by thermoelectric power generated by 
Said thermoelectric generator and operable to 
nove luntempered air over the outer junctions 
thereof in heat-exchange relation, means for di 
Verting a minor portion of the propelled air dur 
ing its travel through the casing, and means for 
directly discharging the major portion of the 
propelled air from said, casing while such air is at 
the maximum temperature to which it is heated by the apparatus. 

5. A Self-contained manually portable air heat 
eT comprising in combination, a heater casing in 
cluding means attached thereto and adapted to 
contain a Supply of fuel, burner means in the 
Casing arranged to mix a combustible mixture of 
fuel and air, a Venturi shaped throat member, ar 
ranged to support said fuel burner, in predeter 
mined position in the throat thereof, a thermo 
electric generator formed with an elongated hol 
low combustion chamber therein and having in 
ner. and Outer junctions of dissimilar metals in 
Sulated from each other with the inner junctions 
disposed in said combustion chamber in the path 
of the combustible fuel flowing from the throat 
of said Wenturi member, outlet means to dis 
charge the exhaust, gases of combustion, air in 
pelling means energized by thermoelectric power 
generated by said thermoelectric generator, and 
operable to move untempered air over the outer 
junctions thereof in heat-exchange relation, and 
means for directly discharging the propelled air 
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from said casing while such air is at the maxi 
mum temperature to which it is heated by the 
heater. 

6. A self-contained manually portable air heat 
er comprising in combination, a heater casing in 
cluding means attached thereto and adapted to 
contain a supply of liquid fuel, burner means in 
the casing arranged to mix a combustible mix 
ture of liquid fuel and air, a Venturishaped throat 
member arranged to support said liquid fuel 
burner in predetermined position in the throat 
thereof, a thermoelectric generator formed With 
an elongated hollow combustion chamber therein 
and having inner and outer junctions of dis 
similar metals insulated from each other with the 
inner junctions disposed in said combustion 
chamber in the path of the combustible fuel 
flowing from the throat of said Venturi men 
ber, a heat absorption coil disposed around the 
Wenturi shaped member in front of the burner 
to provide limited pre-heating and vaporizing of 
the liquid fuel between the supply source and the 
fuel burner, outlet means to discharge the exhaust 
gases of combustion, air impelling means ener 
gized by thermoelectric power generated by said 
thermoelectric generator and operable to move 
untempered air over the outer junctions thereof 
in heat-exchange relation, and means for di 
rectly discharging the propelled air from said 
casing While such air is at the maximum tem 
perature to which it is heated by the heater. 

7. A self-contained manually portable air heat 
er of the internal combustion type comprising in 
combination, a heater casing having cool air in 
lets, a fuel supply tank attached to said casing 
and including pump means arranged to move 
fuel from Said tank to the casing, means com 
prising a carburetting device for mixing a com 
bustible mixture of fuel and air in the casing, 
Spark ignition means disposed adjacent said 
burner to ignite fuel therein, a thermoelectric 
generator arranged to have one portion heated 
by the combustion of said fuel to thereby gen 
erate thermoelectric power, an outlet means to 
exhaust the gases of combustion communicated 
With the heated portion of said thermoelectric 
generator and disposed adjacent the air discharge 
Outlets in the heater casing. air impelling means 
consisting of an electric motor and fan mounted 
adjacent the casing cool air inlet openings and 
energized by power from said thermoelectric gen 
erator to move untempered air across another 
portion of the thermoelectric generator in heat 
exchange relation, and means for directly dis 
charging the propelled air from said casing while 
such air is at the maximum temperature to which 
it is heated by the heater. 

8. In a fuel burning space heater of the in 
ternal combustion type, the combination of a 
fuel and air mixing device, a thermoelectric gen 
erator having a combustion chamber formed 
therein supplied with a combustible mixture by 
Said device, a heat radiator connected to receive 
the heated gases of combustion from said com 
bustion chamber, means for moving air past said 
thermoelectric generator and heat radiator con 
sisting of an electric motor and fan driven by 
thermoelectric power generated by the heat of 
combustion of said gases, air diverting means ad 
jacent the fuel and air mixing device and adapted 
to divert a portion of the tempered air into said 
mixing device, and means for directly discharging 
the major portion of the propelled air from said 
casing While such air is at the maximum tem 
perature to which it is heated by the heater. 
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9. In a fuel burning space heater of the internal 

combustion type, the combination of a fuel and air 
mixing device, a heat absorption coil disposed ad 
jacent said fuel mixing device to provide limited 
pre-heating and vaporizing of raw fuel being fed 
thereto, a thermoelectric generator having a com 
bustion chamber formed therein Supplied with a 
combustible mixture by said device, a heat ra 
diator connected to receive the heated gases of 
combustion from said combustion chamber, means 
for moving air past said thermoelectric generator 
and heat radiator consisting of an electric motor 
and fan driven by thermoelectric power generated 
by the heat of combustion of said gases, air di 
Verting means adjacent said mixing device and 
coil and adapted to divert a portion of the ten 
pered air into Said mixing device, and means for 
directly discharging the major portion of the pro 
pelled air from said Casing while Such air is at 
the maximum temperature to Which it is heated 
by the heater. 

10. In an air heater of the internal combustion 
type, the combination of a body having air in 
lets, tempered air outlets, and a fuel and air mix 
ing device therein, a fuel tank connected with 
said body and adapted to contain a supply of 
liquid fuel, a thermoelectric generator in Said 
body having an elongated hollow combustion 
chamber formed therein Supplied with a COIn 
bustible mixture by said device, an exhaust means 
connected to receive the waste gases of combus 
tion from said combustion chamber, means for 
moving cooling air around the outer portions of 
the combustion chamber formed in said thermo 
electric generator in heat-exchange relation and 
discharging the major portion of such air from 
the tempered air outlets of said body in the form 
of heated air, said air moving means consisting 
of an electric motor and fan driven by thermo 
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tion in said thermoelectric generator, and an 
electrically driven fuel pump utilizing electric 
current from said generator and operable to de 
liver fuel from said tank to said mixing device. 

11. A fuel burning space heating apparatus 
comprising in combination, a casing, a fuel and 
air mixing device therein, a thermoelectric gen 
erator in Said casing formed with an elongated 
hollow combustion chamber therein supplied with 
a combustible mixture by said device, a fuel 
tank attached to said casing and adapted to con 
tain a supply of liquid fuel, a plurality of thermo 
couples in said generator arranged with one set 
of junctions thereof in the combustion chamber 
and having the opposite ends of the junctions dis 
posed outwardly therefrom in a heat-radiating 
manner, means connected to receive heated gases 
from Said combustion chamber and exhaust the 
same, air impelling means energized from power 
generated by said thermoelectric generator to 
move air in heat-exchange relation past the outer 
heat-radiating junctions of said thermocouples, 
and an electrically driven fuel pump utilizing elec 
tric current from said generator and operable to 
deliver fuel from said tank to said mixing device. 

12. A fuel burning space heating apparatus 
comprising in combination, a casing provided with 
a pressure fed fuel supply means, a fuel and air 
mixing device therein a thermoelectric generator 
in said casing formed with an elongated hollow 
combustion chamber therein. Supplied with a Com 
bustible mixture by said device, a plurality of 
thermocouples in said generator arranged With 
one set of junctions thereof in the combustion 
chamber and having the opposite ends of the 
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junctions disposed outwardly therefrom in a heat 
radiating. manner, an exhaust means connected 
to receive heated gas from Said combustion cham 
ber, and exhaust the same, air impelling means in 
the casing adapted to be driven by current from 
said thermoelectric generator and operable to 
cause a flow of air to be heated through the cas 
ing and around said combustion chamber, and 
Said pressure fed fuel supply means comprising 
a combination manual fuel pump to initiate op 
eration of the heater and electric pumping means 
therein energized by the thermoelectric generator 
upon reaching operating temperature. 

13. A fuel burning space heating apparatus 
comprising in combination, a casing provided with 
a pressure fed fuel supply means, a fuel and air 
mixing device therein, a thermoelectric generator 
in Said casing formed with an elongated hollow 
combustion chamber therein supplied with a com 
bustible mixture' by said device, a plurality of 
thermocouples in said generator arranged with 
One Set Of junctions thereof in the combustion 
chamber and having the opposite end of the junc 
tions disposed Outwardly therefrom in a heat 
radiating manner, an exhaust means connected 
to receive heated gases from said combustion 
Chamber and exhaust the same, air impelling 
means in the casing adapted to be driven by cur 
rent from Said thermoelectric generator and op 
erable to cause a flow of air to be heated through 
the casing and around said combustion chamber, 
Said" pressure fed fuel supply means comprising a 
combination manual fuel pump to initiate opera 
tion of the heater and electric pumping means 
therein energized by the thermoelectric generator 
upon reaching operating temperature, said pump 
ing means so constructed and arranged with rela 
tion to its supply of electric current that failure 
Gf the thermoelectric generator causes cessation 
of further pumping action, and means for di 
rectly discharging the propelled air from said 
Casing While such air is at the maximum tem 
perature to which it is heated by the apparatus. 

14. A Self-contained air heating apparatus 
comprising in combination, a casing having air 
inlet openings, a thermoelectric generator includ 
ing multiple thermocouples positioned within the 
Casing, a combustion chamber, a hollow flame 
Spreading tube within said combustion chamber, a 
burner directing the flame towards, said tube, i 
means for Supplying fuel to said burner includ 
ing a tank attached to said casing and adapted 
to contain a supply of fuel, said tube provided 
With peripheral openings to enable air to be passed 
therethrough to said flame, one end of said ther 
raocouples being cooled by a stream of air de 
livered through said casing in heat-exchange re 
lation to said thermocouple ends, air impelling 
Imeans driven by electric current from said, gen 
erator and operable to propel such stream of air 
across said thermocouple ends, and means for 
directly discharging the propelled air from said 
Casing While Such air is at the maximum tempera 
tlure to which it is heated by the apparatus. 

15. A self-contained portable air heating ap 
paratus of the character described, comprising a 
pair of Spaced coextending tubular members de 
fining a combustion chamber and a passage of air 
to be heated, one of said members being a casing 
having air inlet openings and the other having a 
Wall formed of refractory material, a plurality 
of thermocouples extending through said wall and 
having junctions disposed in said combustion 
chamber and other portions extending into the 
air passage, a fuel burner for supplying heated 
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2,362,258 
gases, to said combustion chamber, an elongated 
fuel tank adapted to contain a supply of fuel for 
said burner and attached to the lower portion of 
Said Casing, said thermocouples serving to . Con 
duct heat from the combustion chamber to said 
air passage, air impelling means in said casing 
adapted to be driven by electric current from said 
thermocouples and operable to create a flow of air 
to be heated through said air passage in contact 
with the thermocouple portions therein, and 
means for directly discharging the propelled air 
from Said casing while such air is at the maximum 
temperature to which it is heated by the ap 
paratus. 

6. A self-contained" portable air heating ap 
paratus of the character described, comprising an 
elongated outer casing, a tubular member extend. 
ing substantially coaxially, in said casing and 

I having a refractory wall defining a combustion 
chamber, said wall being spaced from said outer 
Casing to provide a passage for air to be heated, a 
plurality of thermocouples extending through said 
refractory wall and having exposed thermocouple 
junctions located in said Combustion chamber 
and other portions extending into the air pas 
sage, said thermocouple serving to conduct heat 
from the combustion chamber to said air passage, 
fuel and air mixing means adapted to deliver, a 
blast of burning fuel into said combustion cham 
ber in direct contact with the junctions therein, 
an elongated tank adapted to contain a supply of 
fuel and extending along the lower portion of said 
casing and forming a base for supporting the 
apparatus, air impelling means in said casing 
adapted to be driven by electric current from said 
thermocouples and operable to create a flow of 
air to be heated through said passage in direct 
contact with the thermocouple portions therein, 
and means for directly discharging the propelled 
air from said casing while such air is at the maxi 
mum temperature to which it is heated by the 
apparatus. 

17. A self-contained portable air heating ap 
paratus of the character described, comprising . 
an elongated outer casing, a tubular member ex 
tending Substantially CoaXially in said casing and 
having a refractory wall defining a combustion 
chamber, said Wall being Spaced from said outer 
Casing to provide an annular passage therebe 
tween for air to be heated, a plurality of thermo 
couples extending through said wall and having 
junctions located in said combustion chamber 
and other portions extending substantially ra 
dially Outwardly into the air passage for con 
ducting heat from the combustion chamber to 
Said passage, a fuel-burning means located to de 
liver heated gases into said combustion chamber, 
an elongated fuel tank adapted to contain a sup 
ply of fuel and extending longitudinally of said 
casing along the lower portion thereof so as to 
form a base for supporting the apparatus, air 
impelling means in said casing adapted to be 
driven by electric current from said thermo 
couples and operable to create a flow of air to be 
heated along said passage in surrounding relation 
to said wall and in direct contact with the thermo 
couple portions in said passage, and means for 
directly discharging the propelled air from said 
casing while such air is at the maximum tem 
perature to which it is heated by the apparatus. 

18. A Self-contained air heating apparatus of 
the character described, comprising a pair of 
Spaced coextending tubular members defining a 
combustion chamber and a passage. for air to be 
heated, one of Said members forming a casing 
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having air inlet openings and the other having a 
wall formed of refractory material, a plurality of 
thermocouples extending through said Wall and 
having junctions disposed in Said combustion 
Chamber and other portions extending into the 
air passage for conducting heat from the com 
bustion chamber to Said air passage, a burner lo 
cated to deliver burning fuel into said combustion 
chamber, a tank, attached to said casing and 
adapted to contain a quantity of fuel, a pump 
adapted to be driven by electric current from 
said thermocouples and operable to supply fuel 
from the tank to said burner, air impelling means 
adapted to be driven by electric current from said 
thermocouples and operable to create a flow of 
air to be heated through said air passage in con 

O 

tact with the thermocouple portions therein, and 
means for directly discharging the propelled air 
from Said casing While such air is at the maxi 
mum temperature to which it is heated by the ap 
paratus. 

19. A Self-contained portable air heating ap 
paratus of the character described, comprising a 
pair of spaced coextending tubular members de 
fining a combustion chamber and a passage for 
air to be heated, one of said members being a cas 
ing having an air inlet opening and the other 
having a wall formed of refractory material, a 
plurality of thermocouples extending through said 
Wall and having junctions disposed in said com 
bustion chamber and other portions extending 
into the air passage for conducting heat from the 
combustion chamber to said air passage, a burner 
tube communicating with said combustion cham 
ber, a burner in said tube adapted to deliver burn 
ing gases into said combustion chamber, means 
for supplying fuel to said burner including an 
elongated tank adapted to contain a supply of 
fuel and extending along the lower portion of 
Said casing and forming a base for supporting the 
apparatus, an impelling means adapted to be 
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driven by electric current from said thermocou 
ples and operable to create a flow of air to be 
heated through said passage in contact With the 
thermocouple portions therein, means for direct 
ing a minor portion of the heated air from Said 
paSSage into said burner tube, and means for di 
rectly discharging a major portion of the pro 
pelled air from said casing while Such air is at 
the maximum temperature to which it is heated 
by the apparatus. 

20. A Self-contained portable air heating ap 
paratus of the character described, comprising 
an elongated casing having air inlet Openings, a 
tubular combustion chamber extending axially 
in Said Casing and having a refractory wall Spaced 
from the casing to define a passage for air to be 
heated, a plurality of thermocouples extending 
through said Wall and having junctions disposed 
in Said combustion chamber and other portions 
extending into the air passage for conducting 
heat from the combustion chamber to said air 
passage, a burner located at one end of said com 
bustion chamber and adapted to deliver burning 
gases thereinto, means for supplying fuel to said 
burner including an elongated tank adapted to 
contain a Supply of fuel and extending along the 
lower portion of said casing and forming a base 
for Supporting the apparatus, an exhaust mem 
ber in the casing and communicating with the 
other end of said combustion chamber for receiv 
ing combustion gases therefrom, air impelling 
means in the casing adapted to be driven by elec 
tric current from Said thermocouples and operable 
to create a flow of air to be heated through said 
passage and across said thermocouple portions 
and exhaust member, and means for directly dis 
charging the propelled air from said casing while 
Such air is at the maximum temperature to which 
it is heated by the apparatus. 

HOWARD J. FINDLEY. 


