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Wnited States
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LEV1 STEVENS, OF WASHINGTON, DISTRICT OF COLUMBIA.

Letters Patent No. 108,302, dated Qclober 11, 1870,

IMPROVEMENT IN APPARATUS FOR GENERATING‘GAS FOR HEATING.

. 5 .

‘The Schedule raferred to in thess Letters Patent and making part of the same.
B e —— e —

o all whom it may concern :

Be it known that I, LEvi STEVENS, of Washing-
ton, in the county of Washington and District of
Colambia, have invented certain Improvements in
Apparatus for Generating Gas for Heating, of which
the following is a specification, reference being had to
the accompanying-drawing. ‘

My invention relates to the generation, of a gas for
-heating .purposes, composed of hydrocarben - vapor
and steam combined under heat and pressure, as se-
cured to me hy Letfers Patent .duted February 22,
1870; and S .

The present invention consists of an improved ap-
varatus for generating said gas, the special points of
novelty in this invention being—

. First, a tube conveying the oil, located within a

tube conveying steam, for vaporizing the hydrocar-

hon, superbeating the stenn, and preventing the
formation of carbon within the vaporizer. : .

Second, the combination and arrangement, withi
the five-chamber, of the generating-tubes, and a close
receiver for mixing tlhie vapors under heab and press-
wre. :

Third, the *combination, with said receiver, of o
tube and valve for regulating the flow of the com-
bined gas to the generating burner.

Iourtl, a novel coustruction of the burner for gen-
‘erating the gas. ’
_ Fifth, an anonlar water-chamber surrounding the
grate; and finally
The apparatus as a wbole, counceted to an ou-tank
in a suitable manner, all as hereinafter more fully ex-
plained, .

~Figure 1 is a- transverse vertical section of tue ap-
paratus on the line z°w of fig. 2.

. Figure 2 is o horizontal section on the line y y of

- fig. 1. )

“The preseut invention is intended to utilize the
combustible qualities of petroleum, or similar kydso-
carbons, for heating purposes, and to do so by first
vaporizing the hydrocarbon, and by mixing this vapor
with steam or bydro-oxygen in a close chamber, un-
der heat and pressure, and thereby to produce an

- {nflammable gas composed of these two vapors. united
and converted into one. "

Hitherto, the greatest obstacle to the use of hydro-
carbons as liquid fel bas been the fact, that carboni-

" -zation oecurs in the Yipes, furnaces, and other parts,

wherever there is.applied to the hydrocarbou a suffi-
cient degree of heat to produce combustion, and thus
N gshort ¢ime the pipes or parts become so filled or
coated with the carbon thus deposited as to render
the apparatus useless. )

To avoid this difficulty, and at the same time pro-
duce a convenient apparatus for generating an inflam-

mable gas, by the union of steam and hydrocarbon-
vapors, and in which the generation of the gas may

-be catried on by using a portion of the gas itself as a

fuel for that purpose, is the object of my present in-
vention. : : - :

The apparatus counsists of a tubular boiler; B, the
outer shell or casing of which extends down below
the body of the boiler far enough to form. a chamber
ev furnace for the reception of the vaporizing-tubes,
and the receiving or mixing-vessel or chamber E, as,
shown in fig. 1, there being - ‘arger receiver or cham-’
ber, D, counected with the mixing-chamber E, and
extending wp through the cenfer of the boiler B into
the smoke-chamber ov dome C, a. pipe, I, leadiug -
from this receiver D to convey the gas, to the poiut
where it is to be consumed. :

In. the fire-chamber under the boiler, at the bot-
tom, I locate a grate, consisting of a metal plate hav-.
ing a series of short vertieal tuhes, e, or air-passages,
and with two vertical annular flinges around its outer
edge, said flanges being arranged concehtric a short
distance apart, thus leaving -between thiem an annu-
lar chamber or space, [, as represented in figs. 1 and 2.

This cirenlar grate, within the inner flange, is to be
filled with broken.pumice-stone, brook-gravel, or any
material thet shall produce a mass Laving a great
nwmber of cavities or spaces for the passage of air
and gases through it. o

From the center of this grate G rises a tube, R,
npon which is supported the mixing-chamber E, as
shown in fig. 1.

Attached to and projeeting radially from the sides
of this tube R, ncar its base, is a deflecting-plate, ,
the objeet of which will be hereinafter explained.

I then provide an oil-tank, O, to be located at any
desired point, and connect it to the boiler B by a pipe,
¥, as represented in fig. 1, this pipe serving to admit
steam from the boiler into the top, of the oil-tank.

Another steam-pipe, b, connects with the. pipe ¥,

-or directly with the boiler, and from thence passes

down to the top of the fire-chamber, where it is met
by a smaller pipe, ¢, leading from the lower portion of
the oil-tank, this latter or oil-pipe ¢ entering through
the side of the former or steam-pipe b, az represented.
in fig. 1. .
_ These two pipes ¢ and b, thus arranged one within
the other, enter the furnace, and are then formed intc
a coil, extending several times around within the fire-
chammber, and finally terminate within the wmixing-
chamber E, as shown in fig. 1. . i
The oil-pipe c/may eater the side of thy oii-tank O,
a shoit distancc above the bottoms, or it may enter
througl the bottomn and have its mouth terminate &
shiort distance above the bottom, within the tank O,
as represented. in fig. 1, tiie object -being to leave a



space in the bottom of the tank, below the mouth of
the oil-tube ¢, for the water that may be. formed by
the condensation of steam witliin the tank,

“A. pipe, d, extends from the bottom of the tank O
1o the anaular space or chamber 7, for the purpose of
wonveying whatever water there may be from' the
‘tank to the grate, as shown. A a

= "All of these pipes, as welt as the pipe I, are to be
provided with stop-cocks in the usual inanner, by which
the flew of -the oil. steain, watel, and gas may be
rTegulated at will, . ' v
- Within the mixmg-chamber E, 1 place a vertical
tube, 7, which-has a valve, g, attachied to a stem
within the tube, and which steni extends down below
" the bottom of the grate, where it is conneeted to a
lever, I, as represented in fig. 1, so that by ope ating
this lever, the valve g may be closed or opened at
pleasure, - : : _ .
The apparatus béing s constructed, the opera-
tion is as follows:- . .
A sinall fire is kindled, in the fire-chamber, and iy .
a few moments the, water and ofl, which has been
previously deposited” in. the pipes e and by a con-
densation of the vapors previously foried therein,:
supposing the apparatas to ave boen in use, will be-
eomic vaporized, again, together with what there many
.be in the mixing-chamber, and -as soon as this vapor
"o gas is thus produced, the valve ¢ way be opened,
- Wwhen the gas will pass down the tube £ and flowing
out through orifices. in the sides of the tabes S and
R, will e defleated by the flange or plate n, and,
passing outward amoug the mass-of pumice-stone on
the grate, will become niixed with -infowing currents
- of air, which enter through the aiv-passages ¢ of - the
grate, thie whole igniting and -buriing in 0 -sheet of
Hame, over the surface of the mateiial on the gate,
-and thus hedting the coil aid the water in the boiler
above.’ ' o
" In this way steam ity be raised very quickly in
‘the boiler, and the moment’ that. is done,-the cocks
are opened, the steam let”into the oil-tank, aml buth
.. steamy and oil let into thé coil, : T

As _the oil flows along the inner - pipe ¢ b is sup-
roueded by the stewm in the outer pipe b, by which
Ineans it is vaporized by the tune it reaches tlie mix-
ing-chamnber 1, The vil-vapor and the stean thuy
both enter tlie mixing-chambei togethier, andare there
combined nnder : pressure cqual to that of the hoiler,
-and a heat equal to thiat of the furnace,

As the hydrocarbon in fhe vipe ¢ eannot be raised

Jabuve the lieat of the steamn which sutrounds it, no.
carboir ¢cam be formed or depositedin the tube ¢ angd
as ‘the -vapor cannot be cirbuonized, more especially

when combined with steanr, it is obvious that no cir- |,

bon cai be deposited in the ixing-chamber, or at | .

any other point, except where the gas is consumed.

ried aid the principle of operation stiil
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As the hydl‘ocm'bo.l1-\':11)01' and the steam or hydro- )

oxygen vapor enter the mixing - chatober, and- are
there subjected toa combined et and pressiive, they
are cach decomposed more or lexs, and their elements
reuniting forin o new combination, and thus produce
it new and inflammable gas that harns with great in-
tensity, tlius producing heat admirably adapted to a
Steab variety of purposes in the arts, such as heating
boilers, blast-furnaces, and all similar uses. v

This gas, as it i§ thus produced in the niixing-

| chamber B, flows into the receiver D, where it is still
-held under the same pressure-and heat, and from the

reeeiver it is conveyed. by the pipe I to any point de-
sired, where it is to be burned for heat-producing
purposes.. : . :
A very siiall proportion of the gas generated-will
be suflieient to keep uyp the fire iy the generating-fur-

-nace; aud this supply can be regulated by the lever h

operating the valve ¢, the wmount of air being regu-
lated by a-valve or door, 7, in the Lase. E
The drip wate from the tank O will carry with it

# small quantity of oil, whiclr will rise to the_surface .
in the grate-chamber I, where it will be utilized, dnd-

will serve to assist in starting the fire. " .
It is obvious that Jiny of thie' details may be va-

| De retained.

- Having thus deseyibed my invention, ’
What T claim is— L
L The arvangement of 4 pipe conveying hydrocar-

bon within ‘2 pipe- conveying steam, the outer pipe

befng ‘subjected to heat, so that while the stean va.
porizes the lydro carbon, the steam itself is super-

heated prepaiitory.to the admixture of the two va-

Dors Lo forin s new gas, substantially as deseribed,

2. The. combination of the compound vaporizing
and superheating-coil with the chamber E, for receiv-
ing and wixing the steam and hydrocarbon - vapor
within the furnace, substautially as deseribed.

3. The combination of the mixiug-chamber'$s with
its_ tube. f and valve ¥, artanged to operate  substan-
tially as deseribed.. ' ' )

4. The burner, vonsisting of the grate G, perforated
tube R, and deflector m, arrangeil Substantially as set,

| forth, .

o The grate G, provided with the aundlar water-
chamber /, substantially 45 deseribed. :

6.\, g;\s-gunc}'nting‘_zt-ppm':tlus, consisting. of a
stetis-boilery B, with » tire-chamber having a-vapor-
izing-coil, mixing-chaber, and” burner locatcd

therein, and an vil-tank conneeted thereto by pipes, -

_substentinlly as and tor the purpose set forth.

LEVI STEVENS..

Witnesses: .
- W, C, Dovge,
PaiL. T. Donge.
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