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LEVI STEVENS, OF WASHINGTON, DISTRICT OF COLUMBIA 

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

MPROVEMENT IN APPARATUS FOR GENERATING GAS FOR HEANG 
--------. 

The Sohedule referred to in these Letters Patent and making part of the same. 
-peeo-al 

i'o all thon it may concer : 
Beit known that I, LEVISTEvENs, of Washing 

ton, in the county of Washington and District of . 
Columbia, have invented certain Improvements in 
Apparatus for Generating Gas for Heating, of whicly 
the following is a specification, reference being had to 
tlhe accompanying-drawing. 
My invention relates to the generation of a gas for 

heating purposes, composed of hydrocarbon-vapor 
and steam combined under heat and pressure, as se 
cured to me by Letters Patent dated February 22, 
1870; and 
The present invention consists of an improved ap 

paratus for generating said gas, the special points of 
loveity in this invention being 

First, a tube conveying the oil, located witlin a 
tube conveying stean, for vaporizing the hydrocar 
hon, superbeating the steam, and preventing the 
formation of carbon within the vaporizer. V, 

Second, tle combination and arrangelment, witlin 
the fire-chainber, of the generating-tubes, and a close 
receiver for mixing the vapors under heat and press 
'. 

Third, the 'combination, with said receiver, of a 
tube and valve for regulating the flow of the com 
bined gas to tie generating burner. 

Fourth, a novel construction of tije burner for gen 
erating tlie gas. 

Fifth, an annular water-chamber surrounding the grate; and finally 
The apparatus as a wuole, counccted to an oil-talk 

in a suitable mainer, all as laereinafter more fully ex 
plained. - 

Figure l is a transverse vertical section of the ip 
paratus on the line a'a of fig. 2. 

i Figure 2 is a lorizontal section on tle line y y of 
fig. i. - 
The preseut in velution is iutended to utilize the 

combustible qualities of petroleum, or silnilar lydro 
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 chamber, un 
der heat and pressure, and thereby to produce an 
inflammable gas composed of these two vapors unitcd 

Hitherto, the greatest obstacle to the use of h ydro 
carbons as liquid fuel has been the fact, that carboini 
zation occurs in the pipes, furnaces, and other parts, 
wherever there is applied to the hydrocarbou a suffi 
gient degree of heat to produce combustion, and thus 
in a short time the pipes or parts become so filled or 
coated with the carbou thus deposited as to render 
tlhe apparatus tuseless. 
To avoid this difficulty, and at the sanne time pro 

duce a convenient apparatus for generating an infiam 

and converted into one, 

mable gas, by tlue union of stean, and lhydrocarbon 
vapors, and in wbiel the generation of the gas may 
be carried 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 consists 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 
et furnace for the reception of the vaporizing-tubes, 
and the receiving or mixing-vessel or chamber E, as, 
shown in ?ig. 1, there being arger receiver orchan 
ber, D, connected with the mixing-chamber E, and 
extending up through tue center of the boiler B into 
the smoke-chamber or dome C, a pipe, I, leadiug 
from this receiver D to convey the gas to the joint 
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 vertical tunes, e, or air-passages, 
and with two vertical annular flinges around its outer 
edge, said flanges being arranged conce tric a slot 
distance apart, thus leaving between then) an aianu 
lar chamber or space, l, as represented in figs. 1 and 2. 
This circular grate, within the inner flange, is to be 

filled witl broken. pumice-stone, brook-gravel, or any 
material that shall produce a mass laving a great 
number of cavities or spaces for the passage of air 
and gases through it. 

IFrom the center of this grate G rises a tube, R, 
upon which is supported the mixing-chamber E, as 
slown in fig. 1. 

Attached to and projecting radially from tle sides 
of this tube R, near its base, is a deflecting-plate, 1, 
the object 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, 
b', 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 l', 
or directly with the boile, and from thence passes 
down to the top of the fire-chamber, where it is met 
by a smaller pipe, c, leading from the lower portiou of 
the oil-tank, this latter or oil-pipe centering through 
the side of the former or steam-pipe b, as represented. 
in fig. 1. a . 
These two pipes c and b, thus arranged one within 

the other, enter the furnace, and are then formed into 
a coil, extending several times around within the fire 
chamber, and finally terminate within the mixing 
chamber E, as slown in fig. i. 
The oil-pipe climay enter the side of the oii-tank O, 

a shot distance above the bottom, or it may enter 
through the bottom and have its mouth terminate a 
sbort distance above the bottom, within the tank O, 
as represented in fig, 1 tie object being to leave a 

  



space in the bottom of the tank, below the mouth of 
the oil-tube c, for the water that may be formed by 
tlhé condensation of stean witliin tle ta?k. 
A pipe, d, extends from the bottom of the tank O. 

to the anattiar spacc or climber, for the purpose of 
conveying o wluatever water ªtler'e tnay be fi'om the tank to the gate, as show. 

I. All of these pipes, as well as the pipe I, are to be 
provided with stop-cocks in the usual imanlier, by which 
the flow of the oil. steaiu, watei, and gas may be 
regulated at will. . . 
Within the mixing-chainber E, 1 place a vertical 

tube, f, whiclh: las a valve, g, attacled to a stem 
within the tube, and which stem extends down below the bottom of the grate, where it is connccted to a 
lever, l, as represented in fig. 1, so that by operating 
this lever, the valve g may be closed or opened at pleasure. 
The apparatus being thus constructed, the unera 9) & pera tion is as follows: . 

108,302 
As the hydrocarbon-vapor and the steam or hydro 

oxygen vapor enter the mixing - chamber, and are 
tlhere suljected to a combined heat and pressure, they 
are cach decomposed more or less, and their elements 
reuniting for in a new combination, and thus produce 
a new and inflammable gas that lours with great in tensity, tilius producing heat admirably adapted to a 
great variety of purposes in the arts, such as heating 
boilers, blast-furnaces, and all similar uses, This gas, as it iš tluus produced in the mixing º w Jy 

clamber E, flows into the receiver ID, where it is still 
lheld under tle samc pressure and heat, and from tle 
receiver it is conveyed by tle pipe I to any point de 
sired, where it is to be burned for heat-producing purposes. 
A very stiall proportion of the gas generated will 

be sufficient to keep up the fire ill the generating-fur 
nace, audl this supply can bc regulated by the level le. 

A small fire is kindled in the fire-chamber, antl i . 
a few moments the water and oil, which has been previous deposited in the pipes e and b by a con 
densation of thc vapot's previously formed therein, 
supposing the apparatus to lave been in use, will be 
come vaporized,again, together with what ther may 
be in the mixing-chamber, and as soon as this vapor 
or gas is thus produced, the valve ty may luc opened, 

- wien the gas will pass low the tube f, and flowing 
out througl orifices in the sides of the tubes and 
R, will be deflected by tle flage or plate ni, and, 
passing outward anong the mass of lutnice-stolic {}? 
the grate, will become mixed with intlowing currents 
of air, which enter through the air-passages c of the 
grate, tle whole ignitig andl buriing itu a sheet of 
flame, over the surface of the laterial on the grate, 
and thus heating the coil aid the water in the boiler above. 
... In tuis way stealii inity ue raisuut very quickly in 
tlhe boiler, ad tille uoment tl?at is done, "tlhe cocks 
are opened, the steam let into the oil-tank, and both 
steam and oil let into the coil. . ( 
As the oil flows along tilke inner pipe C, it is sur 

rouded by the steam iii the outer pipe b, by which 
neans it is vaporized by the title it reaches the mix 
ing-chamber E. 'The oil-vapor and the steam thus 
both enter tliciuixing-chanabul together, and are there 
coulbined under a pressure equal to that of the toile', 

' and a leat equal to that of tlile furiliace. 
As the hydrocarbon in the pipe « cannut le l'aiseil 

itbove the cat uf the steal which surrounds it, no 
carbou can be formed or deposited in the tube c, aid 
as the vapu' catalot be carbolized, linoi'e especially 
when combined with steamr, it is obvious that no cir- . 

operating the valve g, the amount of airbeing regu 
lated by awalve ordoor, r, in tle base. . 
The drip water from the tank O will carry with it 

a small quantity of oil, which will rise to the surface 
in the gate-chamberl, where it will be utilized, and 
will serve to assist in starting the fire. 

It is ulvious that anally of the details may be vil 
ried and the principle of operation still be retained. 

i lavig tirus descriled my invention, 
What I claim is- - 
1. Thuai'rangement of a pipe conveyiug hydrocal 

lon within a pipe conveying steam, the outer pipe 
being subjected to heat, so that while the steam va 
orizes the lydrocarbun, the steam itself is super 
heated preparatory to the admixture of the two va- . 
li »I's te o fori) : new gas, substantially as described. 

2. The combination of the compound vaporizing 
and superheating-coil with tle chamber. E, for receiv 
ing ändl unixing tle steau a indt lydrocºurbo - våpor 
witlit the furnace, substantially as described, 

3. The combination of the mixiug-clamber'E with 
its tupefinil valve ty, arranged to operate substain 
tially as deseribed. 

4. The bl:ner, tolisisting of the gute G, perforated 
tube, and deflector in, arranged sistantially as set, . fortl. 

5. The grate (i, provided with the aiular water 
chamber 1, substaitially as described. 

(i. .V. gils - generating itpai'it is, consistiug, of it. 
stetti-boile’, 3, witl a fire-eluamber la ving a vapor 
izing- coil, º al tuixing - clai iber, and burtner locato di 
therein, and an oil-tank coullected thereto by pipes, subst: ifi:ilv as and for the purpose set forth. 

bon c? be deposited in the Huixing-chamber, or at. 
any other point, except where the gas is consumed. 

LEV I STEVENS. 
Witnesses: - 

W. C. DoloGE, 
PHIL. T. DODGE. 
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