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Patented May 5, 1925.

UNITED STATES PATENT OFFICE.

RALEIGH 0. HUMPHREY, OF CHICAGO, ILLINOIS, ASSIGNOR TC AMERICAN AUTOMATIC
HEATING COMPANY, OF CHICAGD, ILLINOIS, A CORPORATION OF DELAWARE,

HYDRCCARBCN BURNER.

Application filed February 18, 1922,

To all whon it may conecern:

Be it known that 1, Rarkien Q. Huni-
prREy, a citizen of the United States, resid-
. ) . . Fal L . |
ing at Chicago, in the county ot Couvlt and
State of Illinois, have invented a certain new

fcrial No, 537,266,

conirolled valve for the mixer and corre-
sponds approximately to the section line
6—6 of Figure 4. Figures 7 and 8 are ver-
{ical seetional views taken transversely of
the burner and corresponding with the sec-

D
and ugeful Improvement in Hydrocarbon tion lines 7-—7 of Figure 1 and 8—8 of Fig-
Burners, of which the following is a full, ure 4, respectively.
clear, concise, and exact description refer-  In said drawings, my improved burner is
ence being had to the accompanying draw- designated geverally by the reference char-
10 ings, forming a part of this specification. acter A and the hof air furnace with which
This invention relates to improverents in it is shown associated 1s indicated by the
hydrocarbon burners. veference character 1B, The furnace B is
One object of the invention is to provide shown as provided with a fire pot 10, grate
a burner adapted to use kerosene or other 11, combustion chamber 12 and suitable flues
5 pelatively low grade hydrocarbon fuel and customary in air furnaces. As will be un-
wherein the fuel is coniinuously vaporized derstood by those skilled in the art, my im-
before being mixed with air. proved hurner may be employed with hot
Another object of the invention is to pro- waier or steamn heaters.
~vide a hydrocarbon burier whevein are cm- The improved burner, as shown, employs
2 ployed main and auxiliary vaporizing gen- a inain base or bed plate 13, to the four
erators providing the vapoerized fuel for corners of which are vertically adjustably
maintaining the necessary temperature of attached pedestals or feet 14—I14 so that
both generators and all fuel vaporized in the height of the burner from the floor or
_the main generator being utilized produc- other support may be adjusted, as will be
= tively. inderstood.  The base plate 18 is cut away
Another object of the invention is to pro- centrally as indicated at 15 in Figure 7 and
vide a hydroearbon burner which is es- digposed within said opening is a removable
pecially adapted for use with furnaces, hot pan 16 filled with absorbent materiz] 17 so
water heaters and the like to replace the that a priming pan is thereby provided to
50 ysual fuel, said burner having means for be used when the burner is first started.
automatically regulating the amount of va- Seenred to the base plate 13 near each end
porized fuel and provided also with meaus thereof are vertically extending standards or
for auromatically shutting off the supply of end plates 18 and 19, the latter being ar-
the hydrocarbon fuel to the burner when anged parallel as shown best in Figure 3.
36 {he flame i3 extingished from any cause. Said end plates 18 and 19 are preferably
Other objects of the invention will more bolted or otherwise detachably secured to
clearty appear from the deseription and  the base plate 13. The end plates 18 and 19
¢laims hereinafter following. are notched at the tops thereof as indicated
In the drawings forming a part of this at 20 in Figures 7 and 8 and within said
10 gpecitieation, Figure 1 is a combined side nofehes 20 are adapted to be received the
clevation and vertical seetional view of a extended ends 21 and 22 of the main genera-
Turner enthodying my tiaprovements and a tor C.
hot air furnsce with which the burner js Below (he main generator € s located
adapted o be employed. Figure 2 i an the ausiliary generator D, preferably in the
45 enlarged end elevational view of the im- formn of a pipe, which is extended through
proved burner shown in Feare 1. Monre a sleeve or bearing 23 provided in the end
3 i oatop plan view of the improved buiner wall 18 and through an opening 24 in the
with the cover or casing removed.  Figure end wall 19,
11 an enlarged vertical, Jongitudinal see- Delow the auxiliary generator D and ex-
B9 ional view of the burner corvesponding o tending between and secured to sald end

1o soelion line +—4 of Figure 2. Figure b
is n detail vertical sectional view corresponid-
ing fo the seetion line 5—5 of Figure 2.
Tigure 6 iz an elevational view of an aiv

walls 18 and 19 is the burner proper desig-
nated generally by the reference characier
1. =aid burner proper E, as shown, con-
sists of two horizontal and parallelly ar-
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ranged  pipes 2525 laterally separaied
and each provided on the ‘top thereof
with a  series of transversely cxtend-
g burner slots 26—26. The pipes 23
are =upplied with vaporized fuel mixed
with air  through openings 27-97 in
the end wall 19 which are in communica-
tion with o mixing chamber 28 provided in
an integral goose neck pipe 29, the upper
end 30 of which is extended over the de-
livery end of the auxiliary generator D.

The main generator ¢, as shown best in
Figure 7, is of semi-eylindrical formation
having a flat hottom wall 31 and a carved
upper wall 32, The width of the flat bot-
tom wall 31 is slightly greater thau the dis-
tance from the outside point on cne pipe
20 to the outside point on the other pipe
20 so that the flame arising from the pipes
25 will strike against the flat hottom wall
31 of the main generator and heat the latter
intensely, at the same time heating the aux-
liary generator D which is located between
the main generator and the burner proper
and intermediate the pipes 25 of {he burner
proper.

The fuel is applied to the burner from a
tank, not shown, which may be arranged to
feed the fuel either under gravity or under
alr pressure, the fuel being supplied through
a niain feed pipe 33 (see Figures 1 and 2)
which Ieads into a T-coupling 34 from which
are extended upper and lower brauch foed
pipes 85 and 36 leading to the extended end
21 of the main generator ( and the extended
end 37 of the auxiliary generator D respoc-
tivelv. In the braneh pipes 35 and 36 are
mdividual manually operated contral valves
38 and 39, respectively. There is also a main
control valve 40 for the wmain sapply pipe
43, said valve 40 being operated automati-
cally, as hereinafter explained,

'The fuel supplied to the auxiliary wenor-
ator D, through the braunch feed pipe 53,
flows along the pipe-like generator D and
will be vaporized and ejected us a vapor
through the discharge nozzle 41 into the
2oose neck mixing chamber, heretofore re-
ferred to. The amount of vaporized fuel
delivered from the auxiliary generator is
controlled by a necedle valve 42 having a
rod 43 which extends out of the left hand
end. as viewed in Figure 4, and has threaded
connection with a nut 44,

The fuel supplied to the main generator
C through the hranch pipe 35, is vaporized

within the main part of the generator and
is delivered through the extension 22 and

finally through a nozzle 45 into the air mix-
ing pipe 46. The amount of vaporized fuel
delivered through the nozzle 45 is controlled
by another needle valve 47 carried at the
end of an operating rod 48, the opposite end
of said rod 48 having a steep pitch thread
sleeve 49 secured thereon and with which

1,536,583 ;

cooperates a pin 50 so as to produce rely-
tively great movement longitudinally or
axially of the needle valve 47 for COMPrari-
tively small ares through which the oper-
ating rod 48 is turned, for the purpose here-
inafter described.

The outer end of the operating rod 45,
as shown in Figures 2 and 4, hag rigidly
secured thereto a lever 51. The other valve
operating rod 43, at its outer end, has rigidly
secured thereto a two-armed bushing 52 anil
i@ loosely mounted lever 53, the inner ex-
tended end 54 of which works between the
avius of the bushing 52 to provide for a pre-
determined amount of angular lost motion.
The levers 51 and 53 are extended in the
sie general direction and are adapted to
ve connected to and to be simultaneously an:!
similarly operated by a chain or cable 53
which passes around a suitable pulley 56,
gaid chain or cable being operated by a suit-
able motor, not shown, the motor in turn
Leing controlled by any of the well known
types of thermostats so that when the ten-
perature of a room heated from the furnace
B, reaches a predetermined maximum. the
motor will be operated so as to move the
chain or eable in the direction indicated by
the avrow & and when the room temperatire
reaches a predetermined minimum, the chain
or cable is operated in the opposite dire:-
tion, In this manner, automatic control of
wy improved burner is readily obtained, ag
will be understood.

itis of course desirable that the
generator be never entirely shuat
nitically exeept in extrenie eases and it s
also desirable that said auxiliavy ceneralor
be maintained at a fairly constant teinper-
alure without waste of fuel. For this prr-
pose, the lost motion ‘is provided for be-
tween the lever 53 and the needle valve rod
43 so that. although the operating rod 1
for the control valve of the main generator
C will respond quickly and fully to all
novements of the chain 55, on account of
the steep pitch thread and pin 49 50, the
auxiliary generator D will not be affected
by small or minor movements of the chain
55 and will only be affected when a rela-
tively great change is required in the amount
of fuel vaporized for the burner proper L.
In this manner, while only a slight wimount
of vaporized fuel may be required in the
furnsce or other heating apparatus, never
theless the temperature of the wmain Qener-
ator as well as the auxiliary generator can
be maintained without upmecessary wasto of
fuel and in condition to inmmediately start
vaporizing any quantity of fuel in {lie main
generator when heat is required in the
furnace.

The vaporized fuel from the main cener-
ator U 1s supplied to the mixing pipe 16
as hereinbefore explained. The latter. at jte

auxiliary
ofl auto-
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admission end, is provided with a circum-
ferentially -perforated bushing 57. Said
bushing 57 is also provided in the wall 58
thercof adjacent the needle walve, with a
pair of diametrieally disposed arcuate slots
59—>59 which are adapted to be covered and
uncovered by a rotatable valve 60 having
corresponding diametrically disposed slots
61—61 (sce Figure 6). The plate valve 60
has a handle 62 adapting it for manual
control.

The air mixing pipe 46 is entered through
the ash door or other suitable opening of
the furnace beneath the grate and then ex-
tended upwardly through the latter into a
cylindrical chamber 63 from which are ex-
tended laterally a series of burner pipes
64—64, the latter of course being located
within the fire pot 10.

The generators C and D and the burner
proper E are enclosed or covered over by
a casing or shell F, the latter being sup-
ported on the base plate 13 and removable
therefrom.  Said shell or casing F consists
preferably of an inner cast iron wall 65
covered with a layer of asbestos or mineral
wool 66 and an outer layer of sheet mietal
67.  As will be understood by those skilled
in the art, vents 68-—68 are left on the sides
so as to admit the necessary amount of
air for combustion. To utilize the heat
from the burner proper, which would
otherwise be digsipated from within the cas-
ing T, the products of combustion are led
through a lateral pipe 69 and conducted
to the interior of the furnace through any
suitable opening in the front thercof, geu-
erally the usual flue door 70, so that said
products of combustion are ulilized pro-
ductively in heating the air or water, as the
case may be.

To automatically shut off the supply of
fuel to my improved burner, in the event
the generators or burner proper are stopped
for any reason, I employ the following ar-
rangeinent. Disposed beneath the discharge
nozzle 45 on the main generator and below
the perforated bushing is a drip pan 77
carried on the end of a lever 78 which is
pivoted intermediate its ends as noted at
79 to an upright arm 80 secured to the base
plate 13. The opposite end of said lever
9 is formed with a latch or (rigger linger
81 cooperable with a notched or shouldered
wheel 82 rigid with a horizontally extend-
ing shaft’ 83. Said shaft 83, on ils end
nearest the main shut-off valve 40, carries
a slotted cluteh member 84 which in turn
cooperates with a second clutch member 85
on the end of the operating rod for the
valve 40, Said shaft 83 is rotatably mount-
ed in suitable bearings provided by a spring
housing 86 and within the latter, said shalt
83 has one end of a coil plate spring ST
secured thereto, the opposite end of said

gpring being secured to the housing. The
ghaft 83 is extended beyond the end of the
housing 86 and carvies a hand wheel 88.

The arrangement is such that the spring
87 tends to rotate the shaft 83 in counter
clockwise direction in Fig. 5 for closing the
valve 40, When the valve is opened manu-
ally by the use of the hand-wheel 88, the
finger 81 by engagement with the notched
wheel 82 holds the valve open, the lever 73
being slightly overbalanced for holding the
finger 81 by gravity in operative position.
When, however, the pan 77 begins to fill
with liquid fuel dripping from the main
generator, the lever 78 will be overbalanced
in the opposite divection and thus release
the shaft 83 and allow it to rotate counter-
clockwise under the inflnence of the spring
87 and thus close the main valve 40 and
prevent further supply of fuel to either of
the generators.

I claim:

1. In a hydrocarbon burner, the combi-
nation with a main vaporizing generator
of elongated form and with a substantially
broad flat side at the bottom, of a smaller
auxiliary generator positioned centrally be-
neath the main generator, means for supply-
ing fuel to cach of said generators, a burner
proper consisting of two burner units lo-
cated beneath said main and auxiliary gen-
erators and at either side of the auxiliary
generator and adapted to project flames
therefrom against the flat side of the main
generator, and means for supplying vapor-
ized fuel adwmixed with air from said auxil-
iary generator to said burner proper.

2. In a hydrocarbon burner, the counbi-
nation with a mazin vaporizing generator
of eclongated form and  semi-eylindrieal
cross section with the flat side thereol at
the bottom: an auxiliary generator arranged
parallel with and centrally below said main
generator: means for supplying fuel to both
of said generators: a burner proper consist-
ing of two similar burner units extending
parallel with and located below said main
and auxiliary generators; and means for
supplying vaporized fuel admixed with air
from said auxiliary generator to said burner
proper.

3. In a hydrocarbon burner, the combi-
nation with a main vaporizing generator;
of an anxiliary vaporizing generator in the
form of a pipe: a burner proper compris-
ing twin arranged laterally separated slot-
ted pipes disposed below said auxiliary gen-
erator and the main generator; and means
for supplying said burner proper with va-
porized fuel.

4. A hydrocarbon burncr adapted to be
used in conjunction with a hard fuel hear-
ing apparatus located exteriorly of said ap-
paratus, said hydrocarbon burner includ-
ing a fuel-vaporizing generator, a burner
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proper, means for conducling vaporized
fuel admixed with air to the interior of
said apparatus; a casing over sald gener-
ator and burner proper; and a vent pipe
from said casing leading to the interior of
said apparatus.

5. A hydrocarbon burner comprising, u
base, end wallg, twin slotted burner pipes
extending between said end walls, an aux-
iliary gencrator located above and inter-
mediate said twin burner pipes and ar-
ranged parallel to the latter, an air mixing

chamber between the delivery end of said
generator and the admission end of sald
burner pipes, and a main vaporizing gener-
ator extending between said end walls and
located above said auxiliary generator and
the burner pipes.

In witness that I claim the foregoing

I have hereunto subscribed my name this 2o

1st day of February, 1922,
RALEIGH O. HUMPHREY.
Witness:
Una C. Griesny.



