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« - To all whom it may concern:
- Be it known that I, ALBERT HAYES, a citi-
zen of the United States, residing at Salt Lake

City, in the county of Salt Lake, State of Utah,

5 have invented certain new and useful Im-
- provements in Methods of Vaporizing Hydro-
carbon Oils, of which the following is a de-

‘seription, reference being had to the accom-
panying drawings and to the figures of refer-

10 ence marked thereon. o
This application is a division of an applica-
tion filed by me on the 27th day of October,
- 1900, Serial No. 34,5631, |

My invention relates to improvements in

15 vaporizing and burning hydrocarbon oils,par-
ticalarly the heavier or less volatile oils, such
as kerosene, for the production of heat for
lighting or other purposes. Devices for this

general_ purpose (:'omprise generally 11 .Dﬂ—_

20 supply, means for vaporizing the oil, means
for mixing the vapor with air to form a com-
bustible mixture having the general qualities
of a gas, and a burner in which this gaseous
mixture is burned. Where such devices are

25 used for lighting purposes, a mantle of re-
fractory material of the type generally known

as ‘“ Welsbach” mantle is placed above the | _
| square inch; but the degree of pressure is not

burner and is heated by it to incandescence.
When such devicesare used for heating pur-
30 poses generally, the object to be heated 1is
placed above the burner. In devices of this
class the oil is vaporized in a closed tube, to
 the exterior of which the heat necessary to
| cause vaporization is applied and the vapor
35 formed passes into the mixing-chamber with-
out at any time coming in contact with the
flame. The outlet for the vapor is necessa-
rily made of very small diameter, and by rea-
| son of the changes in temperature to which 1t
40 is subjected much difficulty is found in pre-
venting the clogging of this outlet by thede-
posit of the tarry matters carried by the oil.
"~ My improvement is designed to do away

with this liability of clogging the vaporizer

45 by doing away with the vaporizer and effect-
ing the vaporization of the oil by the direct
action of a flame upon the oil fed from the
oil-supply; and my invention consists in the
method of effecting the vaporization of the

through and in direet contact with an open
flame, as hereinafter described, and particu-
larly pointed out in the claims. |

In thedrawings which acecompany and form
part of this application I have shown one 55

form of an apparatus by which my method

may be carried out.

In the drawings, Figure 1 is a vertical sec-
tional view of the apparatus. Fig. 218 a per-
spective view of the double chamber. Kigs. 6o

‘83 and 4 are horizontal sectional views on lines

a a and b bof Fig. 1. Fig. 51is a perspective
view of a mmodified form of the double cham-
ber, in which the downtake-tubes are omitted;
and Fig. 6 is a horizontal sectional view of 065
the modified form corresponding to Fig. 3.

~ In the construction shown in the drawings,

1 is a chamber for containing a quantity of
oil under pressure having at its upper end a

| nozzle 2, provided with an outlet 3, controlied 7o

by a needle-valve 4. |

Any desired means for operating the valve
to control the discharge of oil may be em-
ployed, and the supply of-oil in the ehamber
may be maintained byanyconvenient means. 75
The pressure on the oil in the chamber is
preferably from forty to eighty pounds to the

important so long as it is sufficient to cause
the oil to be discharged from the outlet with Jo
considerable force. |
Surrounding the upper end of the oil-cham-
ber and extending nearly to the level of the
nozzle 2 is a tube 5. Between this tube and
the oil-chamber are formed air-passages 6. 35

These passages in the construction shown are

formed by arms 7 of the form shown in cross-
section in Fig. 4, which extend inward from
the tube 5 to the oil-chamber and extend lon-
gitudinally along the oil-chamber from the go
bottom of the tube to a point slightly below
the top of the oil-chamber. Abovethese arms
7 is placed a ring 8 of perforated metal. The

passages 6 may of course Dbe formed other
than by the arms 7 shown. It is essential g5

only that they be so proportioned that the

supply of air entering through them is some-
what restricted. The length of the passages
is preferably such that the air will enter

,50' oil by forcing it 1n a fine stream or spray | through them with some force. The perfo- 100

o




10

20

30

35

40

55.

60

lower entrance of the mixing-tube.

rated ring S serves to distribute the air enter- |

ing through the passages equally on all sides
of the center and acts also to further restrict
the supply. The tube 5 prevents entrance of
alr from the side, so that the only supply of
alr to the vaporizing-flame, hereinafter de-
seribed, 1s the upward current through the
passages 0.

Above the oil-chamberis arranged a double
chamber 9, compriging an inner or mixing
tube 10 and an outer tube 11, the two tubes
heing spaced apart, as shown, so that a down-
take-passage 12isformed between them. The
outer tube 11 1s preferably of slightly smaller
diameter than the tube 5, so as to fit within
its upperend. Thesetubes4 and 5 may, how-
ever, be united by any convenient joint. The
inner or mixing tube 10 is supported at its
base from the outer tube by means of a ring
15 and has 1ts upper end free. The upper

end of the tube may, if preferred, be slightly

flared, as shown in Figs. 1 and 2. The ring
13 is provided with perforatvions communicat-
ing with the passage between the two tubes.
If desired, the entire space between the mix-
ing-tube and outer tube may form the down-
take-passage, in which case the ring B should
be provided with numerous small perfora-
tions, as shown in Figs. 5 and 6; but I prefer
to form such passage by a seneq of vertical
tubes (shown in Fig. 3 as four in number)
placed within the space between the two
tubes, in which case the ring 13 will have

only the perforations necessary to receive the

lower end of these vertical tubes. The in-
ner or mixing tube is preferably made, as
shown in Iigs. 1 and 2, of large diameter at
its base and for a portion of its length, its
upper portion being of reduced diameter. At
a point a short distance above the base of

the mixing-tube an air-inlet tube 14 passes |

through both tubes, so as to admit air to the
interior of the mixing-tube. Two or more of
these air-inlet tubes may be used, if desired.

Above the upper end of the mixing-tube I

provide means for causing a portion of the

gas formed therein to enter the downtake-
passage 12, pass through the perforations in
the ring 13, and enter the space below the
The
means shown for this purpose consists of a

diaphragm 15 of perforated metal; but any

means which will obstruct the free escape of
the gas may be used in place of the diaphragm.

Above the diaphragu 15 may be placed a
burner 16, having a perforated top plate 17.
If the device is to be used for lighting pur-
poses, a mantle 18 is supported above the
burner, as shown.

If the device is to be used for heating pur-
poses generally, the article to be heated may
be armnged in any convenient manner above
the burner.

Any means for effecting the initial vapori-
zation of the oil, which is permitted to escape
under pressure "from the nozzle 2, may be em-

ployed, as well as the particular meansshown |

o

669,988

and described in the application above reé-
ferred to, of which this application is a divi-
sion. The vaporization once started air en-
tering through the air-inlet 14 mingles with
the vapor in the mixing-tube and passes up-
ward aboveitsend. A portionof thegasthus
formed 1s deflected downward, by the means
above described, into the downtake-passage
and passing through the perforated ring 13 is
ignited in the spacesurrounding the nozzle 2.
As the only upward exit-space is through the
mixing-chamber, the flame will be drawn in-
ward and upward into thisexit. Accessof air,

except through the mlet—pascsaﬂ*es 6, dueetly
below the flame, is cut off by Lhetubea and the

alr entering through these passages will tend |

tospread the flame into asubstantially conical

form about the outlet of .the oil-chamber, the-

apex of the cone being within the mixing-tube
directly above and in line with the outlet of
the oil-chamber. The heat of this flame will
vaporize the oil (hsglmrﬂ‘ed through this out-
let and the air entering DhIOHU‘h the air-inlet
14, as above described, will be mixed with
this vapor to form a gas, the main portion of
which will pass upward through the dia-
phragm to the burner. The vaporization be-
ing once begun will be continued so long as
oil 1s supplied from the chamber.

By causing the flame to assume a substan-
tially conical form I secure a high degree of
heat at practically a single point, the apex of
the cone, which is directly above and in the
path of the oil discharged from the nozzle 2.
T'he heat at this point is sufficient to cause
complete vaporization of kerosene or other of

the heavier hydrocarbon oils withouat highly

heating the oil-chamber or the exterior walls
of the chamber in which the vaporization is
effected. If any of the oil-vapor thus formed
falls to be completely mixed  with the air
which enters above the flame, it will, being
heavier than the completely-mixed air and
vapor, be carried into the downtake-passage
to the flame, where it will be burned with the
air entering through the inlet-passages.

While in the construction shown the gas
formed passes directly to a burner, it should
be understood that, if desired, the gas may be
conveyed to an explosive-engine or may be
used for any purpose for which it may be
adapted. It should also be understood that
my invention is not limited to the use of the
particular construction shown, but compre-
hends, broadly, the method of vaporization
her emafter claimed, irrespective of any spe-
cific apparatus.

Having described my invention, what I
claim as new,and desire tosecure by Letters

Patent, 1s—

1. The method of vaporizing and burning

hydrocarbon otils, which consists in forcing

the oil in g fine stream or spray through a
flame, mixing air with the vapor formed by
the action of the flame upon the 0il to form
a gas, and conducting the gas to a burner.
2. The method of Vaporizing hydrocarbon
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oils, which consists in foreing the oil in a fine
stream or spray through a flame, mixing air
with the vapor formed by the a,eblon of the

flame upon the oil to form a gas, and main--
taining the vaporizing - flame by gas thus

for med

3. The method of vapm 1Z1Ing hydroe&lbon
oils, which consists in foreing the oil in a fine
Stleam or spray through a ﬂﬂ,me maintained
within a tube or chamber and inwardly di-

rected toward the path of the stream or spmy-

of oil.

4. The method of vaporizing hydroeal bon
oils, which consists in forcing the oil ina fine
stream or spray through a flame maintained
within a tube or chamber and inwardly’ di-

rected toward the path of the stream or spray

of o0il and admitting air above the flame to

the flame upon the stream or spray of oil.
5. The method of vaporizing hydrocarbon

oils, which consists in foreing the oil in a fine

stream or spray into the open end of a tube
or chamber, maintaining a flame about the
open end of the tube or eha,mber creating a
current of air in the direction of the stream
or spray of oil to force the flame into the
chamber to vaporize the oil by direct contact

therewith.

6. The method of vaporizing hydloea.rbon

oils, which consists in foreing the oil in a fine

stream or spray into the open end of a tube
or chamber, maintaining a flaine within the

-open end of the tube or cha,mbm to vaporize
the oil by direct contact with the flame, mix-

ing air with the vapor to form a gas and sup-
plyinggasthusformed tothe vaporizing O*—ﬂame

%
P

7. The method of vaporizing hydrocarbon
oils, which consists in forcing the oil in a fine
stream or spray into the open end of a tube
or chamber, maintaining a flame at the open
end of the ‘tube or chamber, creating a cur-
rent of air in the direction of the stream or
spray of oil to force the flame into the cham-
ber to vaporize the oil by direct contact there-
with, supplying air above the flame to mix
with the vapor to form a gas, and supplying

vas thus formed to the V&pmlzmﬂ'-ﬂame

3. The method of vaporizing hydrocarbon
oils which consists in causing a tlame to as-
sume 4 substantially conical form, foreing
oil in a fine stream orspray through the apex
of the cone of flame, and admitting air above
the flame to mix with the vapor.

9. The method of vaporizing hydrocarbon
oils which consists in causing a flame to as-
sume a substantially conical form by drafts
of air directed against it from below, forcing
oil in a fine stream or spray through the cone
of flame from beneath, and admitting air
above the flame to mix with the vapor.

10. The method of vaporizing hydroearbon

oils which consists in forcing the oil upward
in a fine stream or spray through a flame to

which airissupplied from below only, admit-
ting air above the flame to mix with the vapor
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and maintaining the flame by means of the |

oas thus for med
In testimony whereof I affix my Swna,tme
in presence of two witnesses.
ALBERT HAYES.
Witnesses: |
- FRANK D. BLACKISTONE,
A. P. GREELEY.
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