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LACELLE J. STRAIT, OF SAN FRANCISCO, CALIFORNIA.

"HYDROCARBON-OIL BURNER.

SPECIFICATION forming part of Letters Patent No. 760,818, dated May 24, 1904,

© Application filed Tuly 17, 1901,

To all whom it may concerr:

Be it known that I, LacerLe J. Strarr, a

citizen of the Umted States,. residing in the
city and county of San Franc1sco, State of
California, have invented an: Improvement in
Hydrocarbon-Oil Burners; and I hereby de-
clare the following to be a full, clear, and ex-
act description of the same.

My invention relates to a.means for burn-
ing liquid hydrocarbons as a fuel, and has for
1ts object to provide an impr oved automatic

‘system in which the hydrocarbons are intro-

duced into the combustion-chamber, in con-
junction with steam under pressure, and means
for automatically contx olling and regulating
the fire.

The invention con81sts of an oil reservoir or
chamber, means for automatically keeping up
a-supply of oil within it, pipes connecting the
steam-space of a boiler with the space above
the oil in the chamber, and means for auto-
matically regulating the pressure, pipes lead-
ing from the oil-space and the steam-space
above it to' a common burner, through which
they discharge, and means for automamcally

regulating the supply of fuel to correspond
with the steam requirements. of the boiler,
said means being controlled by the increase or
decrease of steam- -pressure. within the boiler.

- My invention also comprises details of con-"
structlon which will be more fully explained-

by reference to the aecompanvlncr drawings,
in which—

Figure 1 is a side eleva’mon of the device.
Fig. 2 is a vertical section through the regu-

‘latmO-valve

Asshown in the accompanying drawings, A

represents the front of a boiler or other fur-

nace, and B a burner.of any suitable or well-
known description. The particular kind of
burner to be used forms no part of my pres-
ent invention and is therefore not particu-

: larly illustrated or deseribed.
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2 is a chamber, tank, or reservoir which is
designed to contain a sufficient amount of
liquid hydrocarbon to be used-as a fuel. - This
chamber-tank is kept supplied with a quan-
tity of the oil, which should fill approximately
one-half or a little more.. The source of sup-

ply may be, as here shown, an oil-pump 3, ac-_

Serial No, 68,633, (No model.)

tuated by an engine, as at 4, connecting with
the piston -rod which is common to both
plungers in the usual construction of such
pumps, or any other suitable liquid-forcing
device may be employed with suitable con-
trolling mechanism.” In the present case the
piston “of the engine-cylinder is driven by
steam delivered thereto from the. boiler
through a pipe 5. The pipe 6 serves to con-

_duct the oil from the pump into the oil-cham-

ber. Within the chamber is a ball-float 7
with suitable connection, as at 8 and 9, which
controls the valve through which steam is ad-
mitted to the engine-cylinder. = Thuswhen the

chamber is sufficiently full of oil the float
| will rise and through its connection will re-

duce or cut off the steam-supply to the engine-
cylinder.
or stop until the oil in the chamber has be-
come reduced, when the sinking of the float

| will againopen the steam-adm’ission valve and

again set the pump in motion. By means
of a blow-off cock, as at 10, the chamber may
be discharged whenever desired. From this
tank an oil- -pipe 11 and a steam-pipe 12 de-

‘liver oil and steam: respectively into a com-

mon chamber or connection 18, where they
mingle and are led to the -b_urner B. The
pipe 11 communicates with the chamber be-
low the surface of the oil therein, and the pipe
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The pump will then run slowly ,
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12 communicates with the upper part of the -

chamber. Both pipes have valves or cocks,
as at 32, to regulate delivery to.the burner.
From the boiler to which the furnace A be-
longs the pipe 14 leads to the chamber 2, into
the 1 upper part of which it dlscharoves, and a,
branch from this pipe may, in lieu of an inde-
pendent connection, be: connected with the
pipe5 and a pump-controlling valve 9.
Intermediate between the pipe 14 and the
oil-chamber is a means for regulating the sup-
ply and pressure of steam within the cham-
ber. This regulation might be effected by a
hand-turned cock; but I prefer to make the
regulation automatically. Various automat-
1cally operating controlling - valves: may be
employed for this purpose. T here illustrate

a form for such valve which is sufficient for.
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the purpose and which may represent any suit- .

able controlling device._ . As here shown, the
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steam from the pipe 14 is delivered into the
lower part of a valve chamber or casing 15,
within which is a seat, as at 16. 17 is a main
valve adapted to close against this seat or to
drop away from it and allow steam from the
pipe 14 to the chamber. The valve is pro-
vided with wings, as at 18, which serve as
guides as they pass into the upper part of
the chamber, and at the upper end these wings
are connected with a plunger, as at 19, mov-
ing steam-tight in the cylinder portion of the
upper part of the casing 15. The plunger is
larger than the valve 17, and the greater steam-
pressure thereon will close the valve. Above
this plunger is a spiral or other spring, (rep-
resented at 20.) This spring is so disposed
as to press upon the top of the plunger 19, and
its tension may be regulated by a screw or
equivalent device, asat 21. When there is no
steam-pressure in the casing, the action of the
spring 20 will force the valve 17 away from
the seat 16 and will thus leave an open pas-
sage through the pipe 14 and this portion of
the valve-casing. From this valve-casing 15
a passage 22 leads through an opening con-
trolled by a check-valve, as at 23, and thence
throngh a pipe or passage, as at 24, into the
oil-chamber. A branch pipe or passage 25
leads from the pipe 24 into a casing 26, within
which a supplemental valve 27 is slidable.
The upper portion of this valve is made tubu-
lar and hollow, as shown, and the pipe 28,
leading from the space below the valve 17,
opens into the valve-chamber 26 against the
side of the supplemental valve 27. This valve
has openings or passages through its sides, as
shown at 29, and in line with the pipe 28, so
that pressure through the pipe 14 from the
boiler passing through the lower part of the
valve-chamber 15 and the pipe 28 is delivered
directly into the interior of the valve 27 and
thence through the pipe or passage 25. The
supplemental valve 27 is normally retained
when not under steam-pressure with the holes
29 in line with the pipe 28 and in readiness
for the admission of steam; but when there
is suitable steam-pressure within the cham-
ber 2 it tends to force the valve 27 down un-
til the passages 29 are out of line with the
pipe 28 and closed. The valve 27 is normally
held up in place by a spring, as shown at 30,
and the tension of this spring is adjustable by
a screw 31 or equivalent device. The tension
of this spring is regulated to suit the require-
ments of the apparatus.

The operation of this device will then be as
follows: Starting with no pressure in the
boiler, both valves 17 and 27 will be open.
When steam is raised in the boiler, it will en-
ter the oil-chamber until a certain predeter-
mined pressure is reached. This pressure
should be enough to force the oil and steam
from the chamber 2 to the burner and pro-
duce a minimum fire. For illustration I as-
sume this pressure to be five pounds. As soon

760,818

as this pressure is reached in the oil-chamber
2 it overcomes the pressure of spring 30 and
the valve 27 is forced down until communiea-
tion through it is cut off. Assuming the
maximum boiler-pressure to be fifty pounds,
the spring 20 is stiff enough to hold the main
valve 17 open until the maximum hoiler-pres-
sure is reached, and steam at this pressure
entering the oil-chamber will continue to in-
crease the pressure, and consequently the in-
tensity of the fire. Assoon as the maximum
boiler-pressure is reached it acts upon the
plunger or piston 19 and closes the main valve
17, in which condition it will remain until the
boiler-pressure falls sufficiently to allow the
spring 20 to again open the valve. As soon
as the valve 17 is closed the pressure in cham-
ber 2 begins to tall and the fire correspond-
ingly decreases until it is at its minimum in-
tensity. If the pressure falls below five
pounds, the spring 30 will open the valve 27
and admit steam from the boiler sufficient to
keep up the fire, and this will be the condi-
tion unless the boiler-pressure falls helow the
maximum, when the main valve 17 will be
opened and steam again be admitted to the
oil-chamber to increase the fire. Thus any
call upon the boiler for morce steam opens the
valve 17, increases the pressure in the oil-
chamber, and thus increases the supply of oil
and steam to the burner until the boiler-pres-
sure is regained, when the valve 17 will he
again closed. So long as a boiler-pressure of
fifty pounds (or a maximum) is maintained, as
stated, the valve 17 will remain closed. At
the instant of closure of this valve the pres-
sure in the chamber 2 would also be substan-
tially equal to that in the boiler; but as steam
and oil are constantly flowing to the burner
this pressure in the chamber will at once com-
mence to decrease and will continue to do so
until the pressure has fallen below that of the
spring 30, which should be suflicient to open
the valve 27 at the time when the fire at the
burner is at the lowest at which it will con-
tinueto burn. This pressure is assumed to he
five pounds, and as soon as the spring 30 has
moved the valve 27 until the ports 29 arein line
with pipe 28 steam from the boiler will again
enter the chamber 2 through this passage until
the steam-pressure overcomes that of spring
30, when the valve 27 will again he moved until
theports29areclosed. Astheboiler-pressure
is against the side of the valve 27, it can exert
no forece in the line of movement of the valve
no matter how great the boiler-pressure may
be,thispressure only acting toslightly increase
the friction, which can be easily compensated.
As long as steam is not used from the boiler
the small fire above provided for will be suf-
ficient; but if by use (as to an enginc or other-
wise) the boiler-pressure is reduced until the
spring 20 overcomes the closing-pressure of
valve 17 the latter will be immediately opened
. and full boiler-pressure admitted to the cham-

70

75

8o

90

95

100

105

120

P30

L



10

- and the pressure is such that both the oil and
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_the chamber.
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ber 2 and the discharge of oil to the burner
correspondingly increased until boiler-pres-
sure is again sufficient to close valve 17.  The
hydrocarbon oil within the chamber being
acted upon by the steam which is introduced
thereto will become heated, and a portion of

the vapor will be given off from theé oil and.

will mix with the steam in theé upper part of
This steam will thus be par-
tially charged with the combustible vapor,

the steam thus charged would be forced out

through their respective passages 11 and 12

and mingle in the burner. - There is a consid-
erable advantage in thus charging the steam
which is to be used with the hydrocarbon va-
por as compared with the use of steam di-

* rectly from a boiler which only meets the hy-
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drocarbon in the burneritself. Suitable regu- .

lating-cocks may also be placed in the pipes
11 and 12, as shown at 82, and when these are
once properly adjusted the steam-pressure
within the chamber will thereafter serve to

automatically regulate the combustion and |

keep the desired supply of steam within the
boiler. - Any condensation of the steam with-
in “the chamber forming water, which is
heavier than the oil, the water will sink
through the oil to the bottom, and the water
and any dirt which may be mixed with the
oil will be carried to the bottom of the cham-
ber and may be drawn off at any time through

- valve 10.

An essential feature of this invention is the
maintaining of a certain relation between the
oil and the steam, which having once been
fixed ‘will remain essentially the same. under
all conditions of its uses.

The steam is admitted into the oil-chamber
through a U-shaped bend or trap, and ‘con-
densation within this trap will prevent any re-
turn of steam from the oil-chamber to the
boiler. . ; o

If a regular steady fire is desired for any

‘purpose, the oil-supply to the burner may be

by gravity or by other regular pressure, and
the steam-supply may be regulated by any
well-known pressure-regulator, so as to bear
the proper relation to the oil when these pro-
portions have been determined, and the pro-
portions will then be maintained independent
of variations of pressure in the supply-boiler.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— . T

1. An apparatus for the combustion of hy-

drocarbon oil.consisting of a chamber, means |

for supplying oil thereto, means for introduc-
ing steam under pressure into the chamber
above the oil, a burner and connection . be-

8

tween the reservoir and burner, an automat-

ically-operating main valve by which a nor-
mal pressure is maintained within the cham-

ber, and an independent and automatically-
operating supplemental valve by which a less
pressure in the chamber is maintained when
the main valve is closed, said supplemental
valve being closed by an increase of pressure
within the chamber when the main valve is
opened to increase the chamber-pressure.

2. An apparatus for the combustion of hy-
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drocarbon oil, consisting of a chamber, means.

for supplying.oil thereto, a burner and con-
nections between the chamber and burner,
means for introducing fluid under pressure
into the chamber above the oil,aspring-pressed
and normally open main valve in the fluid con-
nections and which is automatically closed
when the maximum fluid-pressure is reached,
a supplemental valve in said connections and
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which ‘is normally closed by pressure from -

the chamber when the main valve is open, and
means by which said supplemental valve is
opened at a less fluid-pressure after the main
valve is closed. L g

3. An apparatus for the combustion of hy-
drocarbon oil, consisting of a reservoir and
means for supplying oil thereto, connections
between said- reservoir and a burner, & pipe
through which fluid . under pressure is. intro-
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duced into the reservoir above the oil, amain

automatically - operated valve located in the

pipe and closable by a maximum fluid-pres-
sure, a supplemental automatically-operated
valve connected with the fluid-pressure pipe

.and normally closed by pressure from the res-
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ervoir when- the main valve is open, and a .
spring by which the supplemental valve is -

| opened when the main valve is closed and the

minimum fluid-pressure within the reservoir
is reached. ) -
4. The combination in a hydrocarbon-oil

and burner, a fluid-pressure-supply pipe lead-
ing to- the reservoir, and main and supple-
mental valves controlling respectively inde-
pendent supplies to said supply-pipe, said
main valve constructed to be automatically
closed above a maximum pressure of the fluid-

supply and said supplemental valve construct--

ed to be automatically closed above a fluid-
pressure less than said maximum.

In witness whereof I have hereunto set my
hand.

LACELLE J. STRAIT.

Witnesses:
S. H. Noursg, -
H. F. Ascurck,
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burner and feeder therefor, of a reservoir
“and supply, connection between the reservoir
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