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 UNITED STATES PATENT OFFICE.

LEEGORA A. BLUBAUGH, OF BAKERSFIELD; CALIFORNIA.

HYDROCARBON-BURNER.

No. 892,7086.

Specification of Letters Patent.

Patented July 7, 1908,

- Application filed December 19, 1904. Serial No. 237,358.

To all whomt may concern:

Be it known that I, 1.Ercora A. Bru-
BAUGIE, & citizen of the United States, resid-
ing at Bakerstield, in the county of Kern,

State of Cahforma, have invented certain
new and useful Improvements in Iydrocar-
"bon-Burners,
~specification.

. . : .
of which the following 1s 1

This - invention relates to hydrocarbon
butners particularly designed for use 1n

burning crude, heavy hydrocarbon oils, such,

for instance, as the heavy asphaltum oils of

~ the California fields, which contain a large

20

percentage of asphaltum.
The object I have in view 1s to provide a
ositive, eflictient and durable means where-
v such heavy oils may be utilized to gener-

“ate heat either in a cook stove, heating stove,

bake oven, furnace or other apparatus or
place where it 1s desired to generate heat and
to provide such means in siuch form and of
such construetion as to avoid clogging of the

“burner or interference with 1ts perfect oper-

ation or with the perfect combustion of the

5 liquid. fuel, and to prevent any carboniza-

. tion, or caking or coking of the minerals or
~impurities of the oil so that perfect distribu-
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view on the line X*—X?* of Fig. 1.
a longitudinal sectional view of a fire-pot of &

tion of the heat generated from the fuel will
not be prevented. _

A further object of my invention is to pro-
vide such a burner for such class of oil where-
by the same may be burned without smoke.

A further object of my invention 1s to pro-
vide an automatic feed for such a burner so
that the apparatus may be kept in constant
service without the requirement of constant
attendance thereon. |

A further object of my invention is to pro-
vide for the safety of the apparatus by the
provision of suitable means for carrying
away any excess oil fed into the burner by
any accidental cause whatsoever. .

As shown in the accompanying dra,wm%s:
Figure 1 is a longitudinal sectional view of &
fire-pot. of a stove and of a hydrocarbon
burning aﬁparatus embodying my invention
in place therein. Fig. 2 1s a sectional plan
' Fig. 3 1s

stove and.-a somewhat modified form of my
invention. Fig. 4 1s a sectional plan view on
the line X*—X!* of Fig. 3. Fig. 5 1s a longi-

tudinal sectional view of a modified form of |

| my invention. Fig. 6 is a sectional plan
view on the line X°'—X°" of Kig. 5.

In the drawings, 2 represents the walls of a
fire-pot and 3 the flange upon which the fire
erates ordinarily rest and on which the fire-
pot proper ordinarily 1s supported.

4 represents the body portion of my gen-
erator and this body portion may be, as

shown in Figs. 1 and 3, cylindrical in form, -

or, it may be as shown in Fig. 5, oblong or
rectilinear. The bottom of the body 4 1s
{)refembly' concave and adapted to receive a
ining of refractory material 5.

As shown 1 Fig. 1 an oil pipe 6 1s con-

nected with and communicates through the
bottom of the body 4 and terminates prefer-
ably just within the body, a duct or way 7
bemg formed n the refractory material
which 1s preferably carried up at its center
in the form of a boss, so that the way 7 ter-
minates just below the first series of air in-
let vfperfomtions 8 and above the main uH)per
surtace of the refractory material 5, which
surface, as shown, 1s also preferably melined
downward toward the center. The body 4
1s open at its top so that an open generating
chamber 9 1s formed, and in this chamber a
series of holes lead through the wall of the
body 4. Preferably, the centers of the first
row of these holes or air inlets 8 are one-half
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inch above the bottom of the tapered cham-

ber, and the concavity formed above the re-
fractory material and the holes must be sufhi-
ciently close together to Frevent any carboni-
zation on the inside wall of the body 4. By
making the holes or air inlets 8 close to-
gether only a small heated surface 1s left be-
tween the air inlets and the ingress of air
through the inlets 8 1s sufficient to etfectu-
ally prevent carbonization on the 1nner sur-
face of the body 4. These air inlets 8 must
open directly into the chamber 9 and not at
an angle, in order to effectuate a thorough
mingling of the o1l with the air in the cham-
ber 9. By bringing the air inlets straight
into the chamber, a greater commotion 1s
effected in the combustion chamber and this
insures 8 more thorough mingling of the vap-
orizing oil and air. _

In order to support the body 4 in position
on the fire-pot 1 prefer to employ -angle
plates 10 having flanges 11, through which
rivets or other means, pass through the wall
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~way 16 and a valve way 17.
a ball or float adapted to operate in the.
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of the body 4 and hold the body 4 and the
angle plates 10 in fixed position. The hori-
zontal flanges of the angle plates 10 have
their outer ends adapted to rest on the
flanges 3 of the walls of the stove.

12 represents the refractory material filled

in between the walls of the stove and the.

body 4 so that the inlet of air from below the
burner must be entirely through the combus-
tion chamber, although means may be pro-
vided for admitting air above the body 4.

13 represents the overflow pipe, which as
shown, extends up above the top of the re-
fractory material 5, but terminates below the
lower series of air inlets 8. This overflow
pipe is connected with any suitable outlet,

such as a sewer or tank for receiving any |
overflow of oil. '

The o1l pipe 6 1s connected with asuitable
source of supply, the oil being supplied to the
chamber 9 under just sufficient head to cause
1t to flow up into the chamber 9, although
the o1l suppf)y, m order to msure such pres-
sure, may be located at sufficient height
above the burner to insure sufficient gravity
pressure for this purpose, and the oil supply
tank may be located at any distance sub-
servient to safety and convenience. o

In order to immsure the automatic regula-
tion of the supply of oil to the chamber 9
and to prevent the supply of any excess
thereto, and at the same time to obviate the
necessity of constant attendance upon the
burner, I interpose in the oil pipe 6 between
the source of supply and the chamber 9, an
automatic cut-oft mechanism. This mech-
anism consists of a chamber 14 formed in a
suitable reservoir and to which the portion
of the pipe 6 leading to the chamber 9 is con-
nected at about its center. At the top of
the chamber 14 and forming a closure there-
tor, 1s & body 15 provided with an oil inlet
18 represents

chamber 14, and provided on its periphery
with a tapering valve 19 adapted to operate
in the way 17.  The body 15 1s prejected up-
ward above the way 16 and the way 17 ex-
tended up through this projection. A regu-
lating hand wheel 20 operates in this exten-
sion through a packing gland and by operat-
ing this regulating device 20, the limit of up-
ward movement of the valve 19 may be con-
trolled so that the valve 19, if desired, may
be prohibited from, at any time, entirely
shutting off the flow of oil to the chamber 9.
With the provision of this automatic regu-
lation of the supply of oil, it will be seen that
whenever the supply of o1l in the chamber 14
1s sufficient to cause the ball 18 to rise and
project the valve 19 into the duct 17, that
the supply of oil entering the chamber 14 will
be thereby cut down or entirely cut off, and
that as the supply of oil in the chamber 14
1s reduced, the ball 18 drops and permits the

pipe 31 is turned in

802,706

a

inflow of a further supply of oil. Another
result which 1s accomplished by this auto-
matic operatin% valve 19 is that the duct 17 is
mechanically cleaned by the operation of the
valve 19 so that the duct 17 will at no time
become clogged. |

About the body 4 below the angle plate 10,

I have provided an air chamber 21. This air
chamber is formed by a metallic wall either

| cylindrical or square in form, and supported

from the angle plates 10 as shown. This
chamber is closed except. through a series of
ducts 22 1n which I mount puppet valves 23.

If the burner is to be operated in connec-
tion with a forced draft,—as for instance,
irom a blower connected with the
the pressure of air in the chamber 21 will
hold the valve 23 closed, preventing the
egress of air. Iif, however, a low pressure
were desired, and the blower were stopped,
the pu;;lpet valves 23 would open from the
atmospheric pressure without and would per-

mit sulficient air to enter the chamber 21 for-

the proper combustion within the chamber 9.
In order to prevent the ball 18 from drop-
ping down into the chamber 14 a suflicient
distance to allow the valve 19 to entirely
escape from the way 17 so that the valve 19
could turn away trom such way and not be.in
position to operate therein upon the rise of
the ball, a stop 25 1s provided .which limits
the downward movement of the ball. This
stop 25 1s preferably in the form of a rod
passing horizontally through the chamber 14.
26 represents a valve which may be closed
when the burner is not in operation to posi-
tively shut off the flow of oil to the burner.
In Fig. 3 I have shown a slightly modified
form of my burner. This modification con-
sists in the provision of means for introduc-
mg steam to the atomizing oil in the chamber
9. When such apparatus is used, the o1l sup-
ply pipe 6 is preferably introduced mnto the

chamber 9 at one side of the center of the

bottom thereof and the central opening util-
1zed for the water pipe 27, which, as shown,
extends up into the fire-pot or chamber 28
above the chamber 9. To the lower end of
this pipe 27 is connected a water supply pipe
29 through a reducing plug 30 into which a
small water supply pipe 31 is positioned.
This water supply pipe 31 is lcosely mounted
in a duct of the reducing plug 30 and extends
up through the interior of the pipe.27 and
through the plate 32 and preferably has a
hooked end 33, the centraf‘ opening of the
plate 32 being provided with an elongated
opening 34 through which the pipe 31 ex-
tends and so that when the hook 33 of the

Eroper position, the plate
32 and parts attached thereto, may be re-
moved, as hereinafter set forth. Preferably,
the pipe 27 is made in two pieces connected
together 1n a screw-plug 35, secured in place
n the central opening of the bottom of the

pipe 24,
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42 in the chamber 37 of the
large opening 34 through the plate 32 forms

casing
periphery of the plate 32 is & large cylinder
or &:)ipeﬂﬁf forming a steam supply duect 37
and opening into the chamber 9 just above
the first. series of air inlet holes 8. ‘
sents a short cylinder screwed on the outside

of the cylinder 36 and extending above the

plate 32 and having a screw cap 39 forming
a steam generating chamber 40 above the

plate 32. 41 represents short tubes or pipes

extending- up from the steam' discharge or
outlet ducts 42 into the chamber 40 above

‘the water level therein. These pipes 41 com-

municate through the steam discharge ducts
pipe 36. The

an overflow outlet into the overflow pipe 27

- which is connected at its lower end through

20
~pipe 27 I supply perforations 45 which are

- perforations 45 permit air to enter the pipe 27. |

the T 43 with the water overflow pipe 44,
leading to the sewer or other outlet. In the

inclined downwardly and mmwardly. These

- In Figs. 5 and 6, the burner of Fig. 1 1s

o5
chamber 9 a rectilinear chamber 46, which 1s

30

modified to show, instead of a cylindrical

preferably used in large sized burners.

The bottom of the casing 47 1s provided
with refractory material 5/, the upper surface
of which 1is concave and provided with a se-
ries of channels 48 leading into a duct or open-

‘ing 7" above the end of the oil supply pipe 6.
The casing 47 is provided with a series of air

inlet holes 8 similarly arranged and corre-

35

sponding to the inlet holes 8 of Figs. 1 and 3.
- The operation 1s as follows: Where the

“burner is constructed without the water and

- steam apparatus of Fig. 3, the valve 26 1s

- opened to allow o1l from the chamber 14 to
40

flow through the pipe 6 and up onto the refrac-
tory material 5 in the chamber 9, the regula-

~ tion of the valve 19 and ball 18 being such

that the supply of oil will be automatically
suflicient to maintain just a small quantity of

5 o1l on the surface of the refractory material.
The initial 1gnition of the heavy crude oil
may be accomplished in the chamber 9 in the.

- usual manner, as for instance, by waste sup-

50

piied on top of the oil and the burning of such

waste heats the surface of the oil so that va-
por arises therefrom ‘and this vapor being
ignited by the burning waste the oil entering

~ the chamber 9 vaporizes and the vapor ig-

5o
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nites and as the wall 4 and the refractory ma-
terial 5 becomes heated, the vaporization is
increased. Ailr flows into the chamber 9
from the chamber 21, and if the chamber 21
1s connected with an air compressor, the

forced draft of the air through the air inlets 8

creates a tremendous commotion of the ris-

ing vapor and thoroughly insures the com-

plete combustion thereof. ' This air rushing
into the inlets 8 and the heat vapors arising
to meet the same, tend to create a vacuum

55 between the oil and the air, which sucks |

38 repre-

L
L
c, B

'4'.----"Exte'nding ddeﬁvardly from the | the oil up, atomizing it and forcibly com-

mingling the atomizing oil or vapor with
the air. Unless the burner i1s burned with

‘s very low draft, there will be no fire on the

oil. The blue flame burns at the opening of
the inlet ports 8 in the combustion cham-
ber. The drawing up of the vaporizing oil
in the air currents, passing in the chamber 9
and through the i'n{)ets 8, prevents carboni-
zation In the bottom of the chamber 9,
either on the sides of the chamber or on the
refractory material 5, and an intense heat

70

o

is thus generated without the production of

‘smoke, the combustion being complete and

perfect. With some oils, however, of ex-
ceedingly heavy gravity and containing a
large percentage of asphaltum and mineral,
in order to effect perfect combustion, it is
desirable to introduce steam to the burning
and atomizing vapor.
utilize a burner of the construction shown
in Fig. 3, the water being converted into

For such purpose 1

80

39

steam In the chamber 40 and being deliv-

ered through the chamber 37 down into the
rising atomizing vapor as it leaves the body
of 01l and passes out across the plane of the
inlet ports 8. '
Any excess of water in the chamber 40 1s
drained off through the overflow pipe 27 into
the Eipe 44, thus preventing water from bg-
ing brought in contact with any portion of

the highly heated wall 4 of the combustion

chamber, and avoiding any pufling therein.

Great difficulty has been found in burning -

the California crude oils, owing to the pres-
ence therein of a substance, known among
oil men as ‘“BS’”’. This substance has so 1ar

80
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been found to be impossible to chemically

classity or distimguish, but 1t seems to be a
liquid saltpeter or a liquid silica and is ex-
plosive and highly inflammable. It is ex-

105

ceedingly heavy, being much heavier than

any oil and when prec¢ipitated into water
will sink a considerable distance theremn. It
1s of a consistency.and of a nature like ex-

110

ceedingly thick and heavy syrup or molasses, .

has been found to accumulate in the valve
ways and prevent the regulation. of the flow-
of oil there-through. When properly fur-

‘nished to the burner with water and 1n con-

nection with the other oil, it forms a very
valuable heating agent. . In order to secure
an automatiec valve which will automatic-
ally regulate - the supply of o1l to the

“and in the burning of such oils, this substance

116

120

burner and at the same time automatically

clean the valve seat or inlet, I have provided
the valve 19 in the form of a conicall spindle
or stem and slidably operated by the ball
18. The constant rise and fall of the ball 18
in the chamber 14 causes the valve or stem
19 to work in the way 17, stirring this ‘‘BS”
substance, so 1t cannot accumulate on the
walls of the duct 17 and is carried through

the valve into the supply pipe and thence

126
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- I claim as new and
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to the burner. By this means the difficulty
in the regulation of the feed of oil to the

burner, in practice, has been found to be suc- |

cessfully overcome. -

.Having now describégl my invention, what
desire to secure by Let-

ters Patent is: . - .

1. A hydrocarbon burner having a com-
bustion chamber, the wall of said chamber
bemmg provided with a series of air inlets,
means for supplying oil to the bottom of said
chamber below said air inlets, an automatic

‘valve in connection with said oil supply mg .

means for controlling the supply of oil to sai
chamber, means forming a closed chamber

"~ about the sides and bottom of said combus-

20

25

tion chamber, inlets in the said last named

chamber and valves operated by atmospheric

pressure for controlling the admission of air
through said inlets. - .

2. "A hydrocarbon burner having an open.
‘topped combustion chamber provided with

air inlets at its sides, means for supplying oil
to the bottom of said combustion chamber

below said air inlets, a water supply pipe ex-
tending up through said combustion chamber

-~ above the top thereof, means forming a steam
- generating chamber mmto which said water

20
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pipe communicates, acylindrical body having

1ts upper end in communication with said

steam chamber and extending down about

sald water pipe and opening into said com-

bustion chamber near the bottom thereof. . |
3. A hydrocarbon burner having an open

topped combustion chamber provided with

air imnlets, means for supplying oil to the bot-

tom -of said combustion chamber below said
inlets, means providing a closed chamber
about sald combustion chamber, means for
supplylng air under pressure to said last
named chamber, means providing a steam
chamber above said combustion chamber,
means for supplying water to said steam

chamber and means for communicating the |.
s

il

10 v

802,706

steam from said steam chamber down to and
discharging the same into said combustion
chamber near the bottom thereof. '

45

4. A hydrocarbon burner having an open

topped combustion chamber provided with
perlﬁheral alr inlets, means for supplying oil

e bottom of said combustion chamber
below said inlets, a water pipe extending up
through said combustion c%

forming a steam generating chamber into

“which said water pipe communicates, an

overflow pipe from said steam chamber and

means for communicating the steam generat-

ing 1n sald steam chamber down into said

combustion chamber to discharge the same

near the bottom thereof.

50

amber, means

55

60

5. A hydrocarbon burner having an open

topped combustion chamber, having a series
of air mlets in its wall, means for supplying
oil to said combustion chamber below said
air inlets, a pipe extending up through said

combustion chamber and supporting a plate

forming the bottom of the steam chamber,
meanstorming the sides and top of said steam
chamber, a water pipe extending up through
sald first named pipe through said plate and
into saild steam chamber, an overflow outlet
being left through said plate around said

60

70

water pipe, a concentric steam supply pipe

about said first named pipes and extending
from said plate down to near the bottom of

79

said combustion chamber, an opening there-

into, the upper end of said concentric pipe

being connected with said plate and means
for supplying steam from the top of said
steam chamber into the chamber of said con-
centric pipe. - o

80

In testimony whereof, I have hereunto set

my hand at Los Angeles California this 17th

day of November 1904.

LEEGORA A. BLUBAUGH. =

In présenc‘e of—
- FrREDERICK S. Lyon,
- F. M. TownNseND.
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