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Application filed November 7, 1885, Serial ¥o,182,105, (No model.)

To all whom it may concern:

Be it known that we, ELIJAH S. BLASDEL,
and Jou~N R. MORSE, citizens of the United
States, and residents of Los Angeles city and

5 county, in the State of California, have in-
vented a new and useful Improvement in
Hydrocarbon-Burners, of which the following
is a specification.

Our invention relates to the formation of

10 combustible gas from hydrocarbons and the
consumption of the same for the production
of heat. .

The main object of our invention is to con-

sume the heavier grades of hydrocarbon oils
15 without waste and to constructa burner which
will most effectually do this.

A further object of our invention is to so
distribute the flame that it will not overheat
any one portion of the steam-boiler and cause

20 it to pocket orbulge out; also, to secure alarge
flow of air into the burner and to thoroughly
spray the oil and mix it with the steam and
air before it passes out of the burner to be
consumed; also, to provide means for prop-

25 erly decomposing the oil and steam and form-
ing itintogas before it issues from the burner;
also, to provide means for regulaling the
amount of heat to be produced; also, to adapt
the burner for rapid and thorough cleaning
in case it should become clogeged with residu-
nm from the oil.

We attain these objects by means of the
device deseribed herein and illustrated in the
accompanying drawings, in which—

Figure 1 is an isometrical view of our im-
proved burner. Ifig.2 is a longitudinal ver-
lieal section of the same. Tig. 3is a view of
one of our burners in operation, portions of
the burner being broken away to show the
manner in which the same operates. Ifig. 4
is an end viewof the burner-tip with the valve
removed. Fig. 5isanend view of the steam-
collar J. Fig, 6 is a section on line = a, Fig.
1, showing the bent portion of the steam-pipe
Hintact. Fig.7isasectional view of a modi-
fication of the collar J.

A is the steam-jacket or case-tube serewed
into one end of the steam-jacket or case-fit-
ting B. This tube and fitting constitute a
single incasing tube and may be made in one
piece, the only object in making them in sepa-
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rate parts, as shown, being convenience of
construction.

C is the central air, oil, and steam mixing
tube. It is inserted through the tube A and 53
the fitting B and screwed into the case or
jacket-liead D in the farther end of B. A part
of the treadle portion of C extends through
the head D to receive the five-way fitting E,
which is serewed thereon. 'The short up- 6o
wardiy-extending  supply-pipe F opens into
the upper side of the fitting E to supply-air
to the inside of the tube C. .

G is a small oil-supply pipe entering the
under side of the fitting K, and is connected 65
with the oil-supply reservoir.

II is the forwardly- directed mixing-jet
steam-pipe, which is smaller than the oil-sup-
ply pipe G. It enters the fitting E through
the side thereof close to the bottom of the fit- 7¢
ting and is bent toward the tube C.  This
pipe is connected with a steam-boiler and
supplies the tube C with steam.

Iisasteam-jacket steam-supply pipe, which
opens into the fitting B, and is also connected 75
with the steam-boiler to supply steam to the
tube A.

J is the steam-collar, provided with the
frustum - shaped chamber K and steam-jet
holes I.. It is fitted upon the free end of the So
tube C and screws into the tube A, filling the
opening between the ends of the two tubes A
and C. The chamber K is cut into the inside
of the collar J and is in the shape of the
frustum of a cone, having its base toward the 85
rear end of the tube A. The sloping walls of
this chamber extend forward beyond the end
of the tube C. Small holes I connect the
chamber I{ in the collar J with the annular
chamber M between the tubes Aand C. Upon go
the front end of the collar is screwed the lat-
erally - laring burner-tip N, the mouth of
which flares outward horizontally from the
line of the tube A. 'The edge or verge of the
burner-tip is beveled slightly around the in- g3
ner side, and a projecting lip O extends for-
ward from the top of the burnér above the
beveled portion. A beveled valve P, made
to fit the mouth of the burner-tip,is rigidly se-
cured to a rod Q, which extendsback through roo
the tube C to a valve-stem R, mounted atthe
rear of the fitting E. A head S is turned on
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the end of the valve-rod @, and it fits into a
socket in the end of the valve-stem R, and is

~ secured therein by a eollar-plug T, which fits
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around the rod Q and screws into the socket
in the valve-stem.

The valve-stem R is provided with suitable
seat and packing boxing U V, and hand-
wheel W. ‘

A cross-bar X, with an opening Y in it, is
mounted upon the inside of the neck of the
burner-tip to support.-the valve-rod Q. .

The operation of the burner is as follows:
The tip N is inserted intothe fire-box through
an openingin the frontwall of the furnace, the
pipes H and I are connected with the boiler,
and the pipe G isconnected with the oil reser-
voiror tank, each of such pipes being provided
with suitable cut-off valves. A fire is built

under the boiler, so as to raise a slight head

of steam, ten or fifteen pounds being sufficient.
The valve P is then opened slightly by turn-
ing the wheel W. Oil is turned on through
the pipe G and steam through the pipes H
and I.  The steam which passes into the tube
A through the pipe I blows out through the
holes ‘L in jets which impinge against the
oblique walls-of the chamber K, and are de-
flected across the end of the tube C, and the
steam then passes into the chamber Z in the
burner-tip, and from thence out through thé
opening between the: valve P and the mouth
of the burner-tip N. The effect of the de-
flected steam blowing across the open end of
the pipe C is to create a vacuum in such pipe
and cause the air and oil to flow through the
pipes FF and G into and through the tube C.
Thesteam which blowsinto the tubeCthrough
the pipe II increases the vacuum and the
consequent flow of air and oil. As the oil
flows along the tube in frontof the mouth of
the pipe H it is blown by the jel of steam
into a vapor and is thoroughly intermingled
with the steam and air, and then passes out
through the mouth of the tube C, where it is
further acted upon by the deflected steam
from the chamber M. Thence it passes into
the chamber Z, whence it passes out through
the opening between the valve P and the
mouth of the burner, where it ignites. The
flame soon heats the burner-tip sufficiently to
decompose the vapor as it comes into contact
with the walls of the chamber Z under the
pressure of the steam and its own expansion.
This prepares the fuel for complete combus-
tion, which will not occur unless the vapor is
decomposed and gas formed, and this is most
effectually accomplished in making gas from
oil by bringing the vapor of the oil into econ-
tact under pressure with a red-hot surface.
This is accomplished by means of the cham-
ber Z in the burner-tip. The opening be-
tween the beveled edge of the valve I’ and
the mouth of the burner, being at an angle
with the line of the burner-tubes, causes the
flame to spread out sidewise and downward,
while the lip O at the top of the mouth of
the fip prevents the flame from being pro-
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jected upward against the boiler. The lower
side-of the mouth of the burner-tip is slightly
curved, so as to cause the lower portion of
the flame to conform to the shape of the
boiler,while the upperlip of the tip is straight.
The heat of the steam around the inner tube
(C assists in vaporizing the oil, in conjunction
with the blast from the pipe H, and prepares
it for decomposition when it reaches the ¢cham-
ber Z.

By means of this device the heaviest grades
of petroleum oils can be burned, as the jet of
steam from the pipe I will cause a free flow
of oil, which otherwise would not pass through
the pipe without considerable pressure, and
as the oil, when it flows -into the tube C, s

[immediately sprayed and mingled with steam

and air, being at the same time subjected to
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considerable heat and is afterward acted . -

upon by another blast of steam whiech is di-

rected across the line of the blast of vapor--

ized oil, thus thoroughly mingling therewith,
the air, steam, and vaporized oil are per-
fectly mingled and are in good condition for
being decom posed when brought into contact
under pressure with the heated walls of the
chamber Z, and the gas, as it issues from the
mouth of the tip,immediately ignites, and an
intense flame is produced, complete combus-
tion taking place. Should any of the resid-
wum which occurs in crude oils cause a clog-
ging of the valve, the valve may be thrown
wide open, the oil turned off, and the steam-
jets turned on to their full capacity. This
will blow out all residuum and cleanse: the
burner. :

The flame may be readily and accurately

regulated by opening or closing the valve P
and regulating the flow of oil and steam.

The collar J may be made as shownin Fig.
7, dispensing with the chamber K and giving
an oblique  direction to the vents I, the
chamber being employed simply because it is
a convenient form of construction, which will
give the oblique direction required to throw
the jets across in front of the vaporizing and
mingling tube C.

We are aware that hydrocarbon-burners
have heretofore been constructed with an air-

-and-oil-supply tube surrounded by a steam-

pipe extending slightly beyond the end of
such tube and surrounded-in turn by an-
other pipe for steam or gas, or both, whereby
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the steam from the steam-pipe immediately -

surrounding the oil-tube acts upon the oil

immediately before it is blown out from the.

end of such pipe, and whereby the oil, air,
and steam are then acted upon by an addi-
tional jet of steam before issuing from the
burner; as shown in the patent to Parsons,
dated June 3, 1877, No. 191,546, and we lay
no claim to such construction.

We are also-aware that a blast of air has
heretofore been passed through a tube for the
purpose of driving coal-tar into the furnace,
as shown in patent to Brooke and Wright,
No. 167,873, dated September 21, 1875; also,
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that hydrocarbon-burners which mingle oil,
air, and steam have heretofore been provided
with a decomposing-chamber, where the va-
por and oil come into contact under pressure
with a red-hot surface, and we do not claim
the same as new; but we are not aware that
any burner has ever heretofore been con-
structed in such a manner as to vaporize the
oil and thoroughly mingle it with air and
steam, as is the case in the extended tube C,

. and then subject the vapor thus formed and
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mingled to an additional jet of steam as it
enters into the decomposing-chamber.

Now, having deseribed our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. A hydrocarbon-burner consisting of a
vaporizing and commingling tube closed at
one end and provided with ingress-pipes near
the closed end of the tube for air, oil, and
steam, such steam-pipe opening at the bottom
of the mingling-tube toward the open end
thereof, an incasing tube encireling such va-
porizing and mingling tube, leaving a cham-
ber between the two and provided with an
ingress-pipe for steam, such tubes being pro-
vided with openings at thefront ends thereof
for the egress of the steam and vapor and
connected with a decomposing-chamber and
burner-tip eommon to and combined with
such tubes, all being in combination, as set
forth.

2. The combination set forth of the steam-
Jacket tube, the steam-jacket fitting secured
thereon and provided with the centrally-per-
forated head, the central air, oil, and steam
mixing tube, the steam-collar provided with
the frustum-shaped chamber and the jet-
holes, thelaterally-flaring burner-tip, the bev-

eled valve fitted in the flaring iiouth of the
tip, the valve-rod secured to the valve and
extending through the mixing-tube and
screwing through the rear of the burner,the
five-way fitting, the air-supply pipe, the oil-
supply pipe, the forwardly-directed mixing-
jet steam-pipe, and the steam-jacket supply-
pipe.,

vaporizing and mingling tube, air-pipe F,oil-
pipe G, and steam-pipe I, discharging into the
said mingling-tube, the jet-tube surrounding
the mingling-tube and having means for ad-
mitting steam thereto, the steam-vents K and
the burner-tip N, and the valve P within the
burner-tip, substantially-as described.

4. In an oil-burner substantially such as
described, in combination with a vaporizing
apparatus, the burner-tip beveled at its mouth
around the sides and bottom and provided

with a movable valve fitted therein, substan- §

tially as set forth, the top of such tip above
the valve being straight and parallel with
the line of the burner, and the under side
curved, substantially as set forth, whereby
the flame is caused to conform to the shape
of the boiler.

5. In an oil-burner substantially such as
deseribed, and in combination with the va-
porizing mechanism, the burner-tip N and
movable valve P, the tip provided with the lip
O and chamber Z and beveled around the in-
ner edge of its mouth and curved at the bot-
tom, substantially as set forth.

E. S. BLASDEL.
JOHN R. MORSE.
Witnesses:
Jas. R. TOWNSEND,
A. L. Du Puvy.
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3. In an oil-burner, the combination of the -
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