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- A~ e

IMPROVEMENT IN APPARATUS FOR GENERATING GAS FOR HEATING.

-

The Schedule referred to in thess Letterﬁ I_Fatant and making'apért of the same. |
. .

To all whom ¢t may concern:

Be it known that I, LEVI STEVENS, of Wasling-
ton, in the county ot Washington and District of
Columbia, have invented certain Improvements in
Apparatus for Generating Gas for Heating, of which
thie follewing i a specification, reference being ]md to
the accompanying-drawing.

My invention relates to the gulemtsm‘ of aas for

‘heating purposes, composed of hydrocarben - vapor
and qteam combined under lieat and pressure, as se-"

cured to me hy Letters Patent dttted Eebrum v 22,
1870; and - - .

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

l*ust a tube conveying tlm oil, located within a
‘tube. conveying steam, for vaporizing the hydrocar-
bon, superbeating the steam, and preventing the
formation of carbon within the vaporizer. '

Second, the combination and arrangement, within
the five- c[mnbel of the guleratmtr-tllhea, and a close
receiver for mixing tlie vapors under heat and press-
e, - -
Third, the *combination, with said receiver, of a
tube and valve for segulcttmg the flow of thf. Com-
bined gas to the generating burner. |

If uunth, novel construction of the burner for gen-
‘erating the gas.

| E':fth at annular water-chamber sunomldmfr the

arate; :md finally
The apparatus as o whole, counceted to an ou-tank

~in & suitable maunner, all as liereinafter more fully ex-

- plained. |

~Figure 1 i isa tmnswlse ver tlml section of the ap-
parasus on the line z'z of fig. 2
Figure 2 is o honzontal seetmn on the line y y of
hfr 1. -

“The preseut mthmu is intended to utilize the

combustible qualities of petroleum, or similar hydro-
~carbons, for heating purposes, and to do so by first
vaporizing the hydrocarbon, and by mixing this vapor
with steam or hydro-oxygen in a close Cll&rubm un-
der heat and pressure, and  thereby to pmduce an
jnflammable gag composed of,__j;hese two vapors. united
and converted into one.

Hitherto, the greatest obstacle to the use of hydro-

~ carbons as liquid fel has been the fact, that car boni-

zation occurs in the Yipes, furnaces, and other parts,
wherever there is applied to the hydrocarbon a sufki-

cient degree of heat to produce combustion, and thus

mn gshort time the pipes or parts become so tilled or

coated with the carbon thus deposited as to render

the apparatus useless.

To avoid this difficuity, and at the same time pro-

duce a convenient apparatus for generating an inflam-

f
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mable aas, by the union of steam 'md hydwcmbnn-'
vapors, and in which the generation of the gas may

be carried on by using a portion of the gas itself as a

fuel for that purpoae, is 'bllB object nf my presmt m-
vention.

The apparatus consists of a tubulm bo:ler B, the
outer shell or casing of which extends down below -
the body of the boiler far enough to form a chamber
e fuinace for the reception of the vaporizing-tubes,
and the receiving or mmnrr-vcssel or chamber K, as,
shiown in fig. 1, there being - ‘arger receiver or cham-
ber, D, counected with the mixing-chamber E, and
ext@uhng up through the cenfer of the boiler B into
the smoke-clmnbex or dome C, a pipe, I, leadivg -
from this receiver D to convey the gas to the pmnt
where it is to be consumed.

In. the fire-chamber under the boiler, at tlie bot-
tom, I locate o grate, cnnmstmg of & lnet"d plate hav-
ing a series of short vertical tubes, e, or air-passages,
amd with two vertical annular ﬂ*ntres around its onyter

edge, said flanges being mmwred concehtric a short

llatauce apart, thus leaving betiween thiem an annu-
Jar chamber or space, [, as leptesented in figs. 1 and 2.

This cirenlar grate, within the inner flange, is to be
filled with broken.pumice-stone, brook- gla.v{,l or any
material that shall produce a mass baving a great

‘number of cavities or spaces for the passage of air

and gases through it.

From the center of this grate G rises a tube, R,
upon which is supported the mlxmg-chambm B, as
shown in fig. 1.

Attached to and projecting radially from the sides
of this tube R, near its base, is a deflecting-plate, m,

the object of which will be hereinafter explained,

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

- Another steam-pipe, b, conneets with the. pipe U,

ot directly with the bm]el and from thence DHS%LS

down to thie top of the ﬁze-cha,mber, where ib 1s et
by a smaller pipe, ¢, leading from the lower portiou of
the oil-tank, this latter or oil-pipe ¢ entering through
the side of the former or steam-pipe b, az represeuted.
in fig. 1. =

These two pipes ¢ a,nd b thus arranged one within

the other, enter the f'umace and are then formed intc
@ coil, e*{tendmg several times around within the fire-

-chambm, and fivally terminate within the wixing-

chamber K, as shown in fig. 1.

The oil-pipe ¢ imay enter the side of thq ou-f.a,nk 0,
a shoit distance above the bottom, or 1t may e“ltu
through the boitom and bhave its meuth terminate &
stiort distance above the bottow, within the tank O,
as reprusented in fig. 1, tiie object betng to. lewe a
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spaeé 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 within the tank.

A pipe, d, extends from the bottom of the tank O
1o the anaular space or chiamber 7, for the purpose of:
whaveying whatever water there tnay l_re_fﬂ‘mn' the

tank to the grate, as shown. - o |
~ All of these pipes, as welt as the pipe I, are to Le
provided with stop-cocks in the usual manner, by which
the flow of the oil. steaiw, water, and gas may Lo
regulated at will. R | a .

. Within the mixing-chanber L, 1 place a vertiead
tube, £, which-has a valve, g, attached to a stem
within the tube, and which stem exteuds down Dbelow

- the bottom of the grate, where it is conneceted to a
lever, I, as represented in fig. 1, so tliat by operating
this lever, the valve g may be closed or opened at

+

pleasure. -

The apparatus beig thus construeted, the opera-

tion is as follows: o -
A sinall fire is kindled. in the fire-chamber

& few moments the, water and o, ‘whiell has been

previously deposited” in. the pipes e and b by o con-

densation of the vapors previously foimed therein,:

supposing the apparatus to have been inh use, will be-

come vaporized, again, togetlhier with what there may

.be in the mixing-chamber, and -as soon as this vapor
‘or gas is thus produced, the valve - 4 may be opened,
- when the gas will pass down the tube 7, and flowing

- grate, the whole igniting and buriing in - sheet of

~and thus hesiting the coil and the water in the boiler

- -oub through orifices in the sides of the tubes S and
R, will be deflected by the Hauge or plate m, and,

- passiiag outward amoug the mass of pumice-stone on
_ the grate, will become niixed with Antlowing curients

of air, which enter through the air-passages ¢ of - the

flame, over the surface of the material on the sreate,

above.

An this way stean inay Le raised very quickly in

the boiler, and the mowment: that- is done, the cocks
-are opened, the steam lot into the otl-tank, adl buth

. 8team and oil let into the coil. | .

As the oil flows along the inner-pipe o) it is sur-

rounded by the steam in the outer pipe b, by which

meaas it is vaporized by the tiwe it reaches the mix-

ing-chamber 14, - The oil-vapor and the stean

carbow can be formed or deposited in the tube ¢

bon can be deposited in the inixing-chamber, or at |
~any other point, except where the gas is consumed.

, and in.

thuy
both enter thie mixing-chmnber together, and-wre there |
- combined under i pressure cqual to that of the hojler,
cand a heat equal to that of the furnuce. -
~As the hydrocarbon in the pipe ¢ cannot be ruised
Jabove the heat of the steanr whicl sutrounds it, no substentinlly as-and tor {he purpose sct forth.
yand p0 - e
~as the -vapor caunot be ciarboniized, more especially
- when combined with steant, 1t is obvious that uo cir-
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As the Lhydrocarbon-va por and the steam or h}'dﬂ)—

oxygen vapor enter the mixing - chatober, and are
there subjected to a combined heat and pressiite, they
are each decomposed more or lexs, and their elements -

reuniting formn a4 new combination, and thus produce:
@ new and inflanunable gas that burns with great in-
tensity, tlius producing heat admirably adapted to a

sreat varietg of parposes in the arts, sueh as heating

boilers, blast-furnaces, and all sintilar uses.
This gas, as it is thus

operating the of ¢
lated by a-valve or door, r, in the base.

The drip watet from the tank O will carry with it
 small quantity of oil, whielr will rise to the surface = -
in the grate-chamber I, where it will _be'uti_l_ize_ll,‘ aml-

will serve to assist in starting the five, -

It is obvious that many of thie details may be vi- -
ried and the principle of operation stisl

_ HHO  be retained.,
- Having thus deseribed my invention,
‘What I claim is— :

1. ‘1‘h'u,1:u'ljm_l'gm1'1E__i,lt of & pipe conveying hydrocar-
bon within “a pipe- conveying steain, the outer pipe

being ‘subjected to heat, so that while the stean va.-

porizes the hydrocarbon, the steam itself is super-
.!m;tli_gtlLprep;l'r_ittm'yh_tu the admixture of the two Vit .
Pors Lo torin i new gas, subrtantially as deseribed,

= The. combination of the compound vaporiziyg

ahd superbeating-coil with the chamber , for receiv-
| and hyﬂruv;u’lwn-T:’tpm"
- within the furnace, substautially as deseribed,

ing and mixing the steau;

Jd. 'The eombination of the mixing-chamber'l with

its tube. fand valve o, arranged to-operate substan-
tially as deseribed.. . -

4. The buner, consisting of the grute G, perforated

tibe IR, anl deflector in, arranged substantially as set.
forth, - - T
o The grate G, provided with the annulw water- -
{ chamber 1, substantially as deseribed, o

G. .\, Sas-generating  apparatus, consisting. of «

steiiu-boilery 13, with a tire-chanmber ha ‘g'il'}ga.ﬁ;';tpur_-_
izing- coil,” mixing-chamber), and burher located
therein, and an vil-tank conneeted thereto by pipes,

~LEVI STEVENS,

produced in the mixing-
chamber ¥, flows into the recetver Dy where it is still -
-held under the same bressure and heat, and from the
receiver it is conveyed. by the pipe I to any point de-
sired, wlhere it is to he burned for heat-producing
purposces. ' o e
o aovery stiiall proportion of the gas generated will
“be suflicient to keep up the firg iy the generating-fur-
-nace; awd this supply can be regrilated by the lever
valve ¢, the wmount of air being regu-
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