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Be it known that T, WiLLIAM G. BUSSEY, a
resident of the city, county, and State of New
York, and a citizen of the United States, have
Invented an Improved Apparatus for Vapor-
1zing and Burning Liquid Hydrocarbons, of
which the following is a full, clear, and exact
description, reference being had to the ac-
companying drawings, forming part of this
specification. | ,

My invention relates to an apparatus for
burning liguid hydrocarbons—such, for ex-
ample, as kerosene-oil—in which the liquid is
vaporized and then mingled with air, and this
mixture is burned; and my invention consists
in the devices and their combinations,as here-
Inafter particularly described, adapted to oOp-
erate as and for the purpose specified, and as
more at length hereinafter set forth.

Figure 1 is a vertical central sectional view
of an apparatus containing myinvention and
showing the liquid-supply tube and reservoir
in elevation; and Fig. 2 is a cross-section of
the apparatus on the line z 2z, Fig. 1. Ifig. 3
18 designed to illustrate a method of applying
my apparatus to an ordinary upright steam-
boiler. Tig.4isdesigned toillustratea method
of applying my apparatus to an ordinary heat-
ing-furnace, such as are commonly used for
heating dwellings. |

Corresponding letters of reference indicate
corresponding parts.

A 1s a vaporizing or gas-generating cham-
ber. It is preferably constructed in the form
shown-—namely, with its upper part or dome
hemispherical and its lower part a section of
an inverted cone, thus furnishing the flaring
side walls, ¢ a, which, however, may be either
straight or curved. I find this form effective,
but do not confine myself to it as essential. It
Is essential that the lower sides of this cham-
ber shall project outwardly from the base suffi-
ciently to permit the mixing-tubes E E to be
located wholly or partly under the same. It
may be made of cast-iron or other suitable ma-
terlal. A pipe ortube, B, leadsinto this cham-

crvolr at H, and the hydrocarbon is thus sup-
plied to the chamber. |

C O are outlet-tubes leading from the inte-
rior upper part of said chamber to the tubular

B into the chamber A.

mixing-chambers E Il. These mixing-tubes, |

| a8 shown, are simply tubes open at both ends,

having their combustion or burner endslocated
wholly or partly under the lower sides of the
vaporizing-chamber, and so directed toward
the under sides of the vaporizing-chamber that
the flame from said tubes will impinge upon
the under sides of said chamber. Ipreferably
cut these tubes off diagonally at the top, as
shown, in order to more effectually direct the
flame against the under sides of the echamber
A. Iach of the tubes C C may be provided
at G with a cap, I, in which the aperture D
(one or more) is formed as shown, and there
may be an opening, d, in the wall of the mix-
ing-tube K, as shown, to permit the cap I to
be serewed to the end of the tube C and to be
unseated at pleasure. Below the chamber A
may be placed the cup I, which may conven-
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1ently be mounted onthesupply-tube,asshown.

When operated, the cup F may be filled with
asbestus or other similar material saturated
with oil or aleohol and ignited. The flame
from the cup I will heat the chamber A. The
oll or other hydrocarbon to be vaporized is
then allowed to flow through the supply-tube
As soon as.the hydro-
carbon comes into contact with the interior of
theheated chamber A, the generation of vapor
from the hydrocarbon commences, and the
vapor rising from the hydrocarbon fills the up-
perinterior part of the vaporizing-chamber A,
and is forced through the -outlet - tubes C C
into the interior of the mixing-tubes I} E, and
iIs mixed with air in the open space therein,
and the mixtureof vaporand airrising through
said mixing-tubes is ignited and burns at the
combustionorburnerendsece. Theflame aris-
ing from the said mixing-tubes coming in con-
tact with the sides of the chamber A keeps it
hot and causes the generation of vapor to con-
tinue as the hydrocarbon continues toflow into
chamber A, and the vapor continues to be
forced through the outlet-tubes C C into the
mixing-tubes I E, thus making the flame from
the mixing-tubes continuous. |

The tubular mixing - chamber X as con-
structed and used in my apparatus has its in-
terior space open and unobstructed from the
point where the vapor enters the tube to and
Including the top or combustion end of the
tube, and the combustion end is loecated either
wholly or partly under the lower side of the
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~ its under sides or
the flame from the mixing-tubes; sccond, that’

vaporizing-chamber.
of this method of construction and location are
as follows: The vapor enters the chamber 1n a
strong jet from the orifice D, and the open
space in the mixing-tube between the point
where the vapor enters and the mouth or com-
bustion end thereof allows the mixture of
vapor and air to take place quickly and freely
without in any way obstrueting or retarding
the upward flow of the vapor, so thatall of the
vapor which enters the tube is rapidly and
freely discharged from the top of the tube, the
mixture with air taking place on 1ts way up-
ward without retardingit. Thetop of the tube
being open, the mixture of vapor and air es-
capes freely thereform. The force of the jet
of vapor, combined with the natural draft re-
sulting from the heat at the top of the tube,
causes the mixture of vapor and air to be
driven from the top of the tube in astrong and
rapid current. The rapidity of the current
throngh the tube prevents combustion from
taking place below the top. The result of this
construection is that the mixture of vapor and
air burns at the top of the tube in a strong and
vigorous flame, which strikes directly upon
the under side of the vaporizing-chamber, and
then rising aboveitbecomes available for heat-
ing purposes. The vigor and strength of the
flame result from the force of the vapor-jet,
the rapid mingling of the vapor with airinan
open and unobstructed space, and the free exit
of the mixture from the top of the tube.

The force of the jet is the result of the rapid
and continuous generation of vapor, caused by
throwing a strong flame directly upon the un-
der sides of the vaporizing-chamber. Another
result of the strong heat thrown directly upon

‘the under sides of the vaporizing-chamber 1s

that the hydrocarbon is almost entirely vapor-
ized, and the residunm does not accumulateso
rapidly, so that the vaporizing-chamber does
not require frequent cleaning. I commonly
arrange two or more mixing-tubes under op-
posite or nearly opposite sides of the vaporiz-
ing -chamber, and thereby produce a flame
which surrounds the vaporizing-chamber and
rises some distance above it. -

Whenever I deem it desirable, in order to
prevent the possibility of the combustion tak-
ing place within the tube, I cover the top of
the tube with wire-gauze or perforated metal,
which offers but slight resistance to the pas-
sage of the vapor and air, but effectually pre-
vents the flame {from running down within the
tube.

My vapor-generator differs from any other
form of generator used in hydrocarbon-burn-
ers and known to me in this, that it comblnes
three essential features: first, the exposure of
alls to the direct action of

the hydrocarbon is fed into the chamber un-
der pressure without admixbure with steani;
and, third, that the vapor generated escapes

The special advantages | of the chamber.

360,558

Though generators have been
constructed having one or two of these char-
acteristies, I know of none which combine all
three. - |

By my method of construction 1 am enabled
to use vaporizing-chambers of very much
oreater proportionate capacity than any 1 have
seen or known of. The advantages are obvi-
ous. Vapor is generated more rapidly and
more steadily, the volume of vapor remalning
continuously in the chamber during use 18
oreater, and impuribies or sediment from the
hydrocarbon cause less difficully. I there-
fore deem it desirable, though not essential,
that the generator should be of twenty-five
cubic inches interior capacity or more.

It is essential thatb the tube or tubes which

convey the vapor from the vaporizing-cham-

ber to the mixing-tube shall in each case lead
from the upper interior part of the vaporiz-

ing-chamber,andshall terminate in oneor more

apertures opening into the interior of the mix-
ing-tube. Thére may be one tube only ex-
tending to the interior of the vaporizing-cham-
ber and branches leading to the several mix-
ing-tubes, or there may be distinct tubes fo
each mixing-tube. - |

It is essential in the.use of my apparatus

that the hydroearbon shall be introduced into
the generator under pressure. 'Ihis feature,
taken alone, is not novel, but forms an essen-
tial part of my combination. This pressurc
may be obtained either by elevating the reser-
voir H above the level of the generator or by
making the reservoir I air-tight, and by con-
necting therewith an alr-pump or equivalent
device, by means of which air may be forced
into the reservoir until the desired pressure 1s

obtained. _Steam-pressure may beused for the

same purpose. The outlet-tubes € C are con-
structed (as at the aperture D) so-that the
vapor generated is retarded in its escape from
the chamber A. The result of this arrange-
ment of parts is that the vapor generated
stands in the chamber A at considerable press-
ure, and this back-pressure retards or holds
back the flow of the hydrocarbon into the
chamber A, so that as matter of fact when the
apparatus is in actual use the hydrocarbon

usually stands in the chamber A as water

stands in asteam-boiler, the pressure from the
vapor generated preventing it from rising In
the chamber sufficiently to overflow into the
outlet-tubes C €. Iamthusenabled to socon-
struet my apparatus by making the size of the
orifices in the outlet-tubes through which the
vapor eseapes in proper proportion totheside
of the chamber A, and the pressure at which
the hydrocarbon enters the chamber, that the
flow of the hydrocarbon into the chamber A
is controlled antomatically, largely independ-

ent of valves upon the supply tube or tubes;

and is prevented from overflowing into the
outlet tube or tubes, thus producing a-com-

paratively steady flame, and Ihave determined
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should be. I claim this method of adjustment
1n connection with my apparatusasa distinetly
novel feature. |

I now give the following rule of proportion-

ate adjustment. When ordinary kerosene-oil
1s introduced at a pressure of one pound per
square inch into a vaporizing-chamber having
an 1nterior capacity of thirty-five cubic inches,
the total area of all the orifices D, (whether
one or more, ) through which the vapor escapes
into the mixing-tubes, (whether one or more, )
should be from one one-hundredth to one five-
hundredths of a square inch. It is obvious
that when a hydrocarbon of more or less
specific gravity than kerosene-oil is used, or
when the interior capacity of the vaporizing-
chamber is materially increased or lessened, or
when the pressure at which the hydrocarbon
13 Introduced into the vaporizing-chamber is
Increased or lessened, a corresponding varia-
tion in the stated area of the orifices D will be
necessary. A variation somewhat upon these
proportions willnot produce a wholly ineffect-
1ve operation of the apparatus; butI find that
by usingthese proportions the apparatus oper-
ates eifectively and well. There may be one
or more apertures to the outlet-tubes C C
opening into each of the mixing-tubes E E,
Any convenient method of heating the gen-
erator preparatory to starting may be used.
I do not confine myself to the use of the cup
I. Any suitable means for introducing the
hydrocarbon to the vaporizing-chamber may
I do not confine myself to the spe-
cial construetion of supply-tubes as shown.
Fig. 311lustratesa method ofapplying my ap-
paratus to an ordinary upright steam-boiler.
Itisshown as placed in the fire-box. * Any con-
venient means of support may be used, and a
supply-tube, B, may be connected with a res-
ervoir placed at any convenient point. I have
not thought i1t necessary toshow the reservoir.
Fig. 4 illustrates a method of applying my
apparatus to anordinary hot-air furnace, such
as are commonly used for heating dwellings.
It 1s shown as placed in the fire-box. Any
convenient means of support may be used, and

~ a supply-tube, B, may be connected with a res-
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ervoir at any convenient point.
thought it necessary to show the reservoir.
My apparatus is mainly designed to be used
in connection with steam-boilers and hot-air
furnaces; but I do not confine myself to its use
for these purposes. | |
What I claim as my invention, and desire

to secure by Letters Patent, is—

I have not

1. In an apparatus for the burning of liquid
hydrocarbons, the combination, with a vapor-
1zing-chamber having its lower sides inelined,
sald chamber being provided with suitable 6o
means for the introduction therein of a liguid
hydrocarbon under pressure, of amixing-tube
adapted for the mingling of hydrocarbon va-
por andair within thesame before combustion,
the interior of said tube being open and unob- 65
structed from the point where the vapor enters
the same to the mouth or combustion end
thereof, said tube being provided with a suit-
able opening at its bottom or side for the ad-
mission of air, and having its combustion end 70

| located wholly or partly under the lower side of

sald vaporizing-chamber and adjacent thereto,
together with a vapor-outlet tube leading
from the upperinterior part ofsaid vaporizing-
chamber,and terminating ontwardly in an ori- 73
fice opening into the interior of said mixing-
tube atapoint below the combustionor burning
end thereof, constructed substantially as de-
scribed, and for the purpose specified.

2. Inan apparatus for the burning of liquid 8o
hydrocarbons,the combination, with a vapor-
1zing-chamber having its lower sides inclined,
sald chambers being provided with suitable
means for the introduction therein of a liquid
hydrocarbon under pressure, of two or more 8z
mixing-tubes adapted for the mingling of hy-
drocarbon vapor and air within the same be-
fore combustion, the interior of each of said
tubes being open and unobstructed from the
point where the vapor enters the same to the
mouth or combustion end thereof, each of said
tubes being provided witha suitableopening at
1ts bottom or side for the admission of air, and
having its combustion end located wholly or

QO

partly under the lower side of said vaporizing- 95

chamber and adjacent thereto, together with
two or more vapor-outlet tubes leading from
theupperinterior partofsaid vaporizing-cham-

‘ber and terminating outwardly in an orifice

opening into theinterior of each of said mixing- 100

tubes at a point below the combustion or burn-
ing end thereof, constructed substantially as de-
scribed, and for the purpose specified.

In testimony that I claim the foregoing as

my invention I have signed my name, in pres- 105

ence of two witnesses, this 4th day of Novem-
ber, 1886.

WILLIAM G. BUSSEY.

-~ VWitnesses:
UYRUS PALMER,
A.S. CaurcH., .
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