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SPECIFICATION forming part of Letters

OF GAS.

Patent No, 263,611, dated August 29, 1882,

Application filed April 25,1882, (No model,)

To all whom it MaY concern :
Beit knownthat I, THEODORE G. SPRINGER,
of New York, in the county of New York, and

in the State of New York, have invented cer-

tain new and useful Improvements in Process
of and Apparatus for the Man ufacture of Gas;
and I do hereby declare that the following is
a full, clear, and exact description thereof,
reference being had to the accom panying draw-
ings, and to the letters of reference marked
thereon, making a part of this specification.

This invention relates to certain improve-
ments in the manufacture of gas; and it has
forits objects to providé certain means where-
by a body of carbonaceous material may be
heated to incandescence and the heat utilized
and stored up in a‘mass of refractory material,
and the waste heat employed to superheat the
steam to be decomposed subsequently, in con-
nection with liquid bydrocarbons, to produce a
fixed gas, as more fully hereinafter specified.
These objects I attain by the means illustrated
in the accompanying drawings, in which—

Figure 1represents a vertical sectional view
of my apparatus, and Fig. 2 a horizontal see-
tional view taken on the line # % of Fig, 1.

The letter A indicates the shell of the main
body of my apparatus, which' is constricted
breferably of wrought-iron and mounted on a
suitable base, B, of brick-work or qmasonry,
The interior of the shell is built up of brick-
work or masonry, and is formed with twocham-
bers, C and D, as indicated. The chamber D
is designed to contain bituminous coal, wood,
or other carbonaceous gas-producing material,
and is provided with a grate, B, near the bot-
tom, forming an ash pit or chamber, F, below,
The upper part of each chamber is provided
with a flue or bassage, (indicated respectively
by theletters H and 1,) which are provided with
suitable covers, I, M, which can be clamped by
suitable means, so as to form gas-tight joints.
These tubes or bassages are for the purpose of
filling the chambers with carbonaceous and re-
fractory material. The chamber Cisprovided
withanarched partition, N, whichis perforated,
as indicated by the letter O, forming a cham-
ber, P, below.

Theletter R indicates a pipe connecting the

upper parts of the chambers C and D, for.the
purpose more fully hereinafter specified. :
The letter S indicates an air-pipe leading in-

| to the ash pit or chamber F in the lower part
of the chamber D, through which ajr may be
introduced to sustain the combustion of the
incandescent material. From the upper part
of the chamber D extends a pipe, U, commu-
nicating with an annular fue, V, formed in
the body of the apparatus. The said flue com-
municates by a pipe, W, with a chamber, C,
and is provided with a coil of pipe, A/, extend-
ing from a suitable steam-generator, and con-
necting, by means of a pipe, B/, with the ash
pit or chamber'F, for the burpose more fully
hereinafter specified.

The letter O/ indicates g pipe leading from
the chamber P to the main. The said pipe is
provided with a branch pipe, D, leading to a
chamber, B/, which consists of a metallic cas-
Ang, ¥/, having a lining of fire-brick, G/, asin-
dicated.  The said chamber is provided with a
pipe or passage, H/, for filling, which has a
cover, I’, by means of which it may be securely
closed, and g pipe, I, at the top for the ad.
mission of steam.

The letter K’ indicates an air-pipe leading
from a suitable air-compressor into the cham.
ber E; and 1/ a pipe leading from said cham.
ber to the ash-pit F of the chamber D,

The pipe R is provided with a damper, R/,
by means of which direct ‘communication be-
tween the two chambers C and D may be cut

through the aunular flue from the compartment
D to the compartment C, \

The pipe D’ is provided with g damper, D2,
by means of which the gases may be cut off
from the chamber B’ and passed. directly into
the main, ‘ .

A portion of the superheated steam from the
chamber E/ may be
and a portion to the ash-pit F, or the steam
may be supplied from either alone,

The operation of my invention is as follows :

nouscoal orother carbonaceous material,which
is properly ignited, and the chamber C being
charged with refractory aterial, as indicated,
the charge in the compartment D is raised to
incandescence by a blast of air introduced by
the air-pipe leading into the ash-pit. = The
heated gases and products of combustion pass
over into the chamber: C and through the re-
fractory material contained therein, where they

off, s0 as to cause the gases and vapors to pass-

passed through the coil A’ )

The chamber D being charged with bitumi. o
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are burned, air being admitted to support com-
bustion through the pipe S, heating the same,
so as to retain the heat and store it up for fu-
ture use. The gaseous products, after passing
through the chamber C,are conduncted through
the chamber I/, which is likewise charged
with refractory material, which absorbs and
stores up any beat that the products of com-
bustion may still contain, to be afterward util-
ized for superheating the steam to be decom-
posed and employed in the manufacture of a
permanent gas. When the refractory material
is raised to a proper temperature the air-blast
is stopped and steam, superheated or other-
wise, is turned on into the ash pit or chamber
¥, and as it passes up into the body of incan-
descent material it is converted into water-gas,
which passes over into the chamber C. Liq-
uid hydrocarbon, during the operation, is sup-
plied through the pipe N’ to the upper part of
the chamber D, where it is volatilized, and
passes over with the water-gas through the
annular flue V to the chamber C, the direct
passage through the pipe R being cut off by
means of the damper R’. In order to prevent
the bydroearbon from being burned by the in-
tense heat as it passes into the.annular flue,
and to utilize such heat, a current of steam is
passed through the coiled pipe, where it is su-
perheated, and it is afterward passed into the
ash-pit of the chamber D through the pipe B/,
to be decomposed and converted into gas.

" "The heat stored up in the cbamber B’ is util-
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ized also for superheating steam, to be supplied
to the chamber D through the pipes L/. The
combined gases passing from the chamber D
through the annular flue V are decomposed
and fixed or converted into a permanent gas
in the chamber C, which passes off tothe main
through the pipe C'.

In order to keep the valves cool, the pipes
in their immediate neighborhood are provided
with water-spaces D%, conneeting with suitable
water-pipes, whereby a current of water may
be caused to circulate around the pipes to keep
down the heat.

“In the present application I have shown and
described a generating-furnace and fixing and
superheating chambers supplied with retract-
ory material and connected with each other
by flues, the furnace and chambers being pro-
vided with pipes for the admission of air and
steam; but these I do not claim, as they form
the subject-matter i part of another applica-
tion filed by me of even date herewith.

Having thus described myinvention, what I
claim, and desire to secure by Letters Patent,
is—

1. In the manufacture of water-gas, the pro-
cess of utilizing the heat and waste gases re-
sulting from raising the carbonaceous mate-
rial to incandescence by an air-blast, which
consists in burning the gases by the admission
of air in eontact with a body of refractory ma-
terial and storing the Lieat, then causing com-
plete combustion of any remaining unburned
carbon or gas by the admission of a second
blast of air and storing the heat in a second
body of refractory material, then superheat-
ing steam in one body of hot refractory mate-
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rial, then decomposing said steam by bring- -

ing it in contact with incandescent carbon and
fixing the resultant gases in the other body of
hot refractory material.

9. In combination with the generating and
fixing chambers, the annular flue connecting
the same, through which the hot gases and
vapors pass, substantially as specified.

3, 1n combination with the combustion and
fixing chambers, provided with a connecting-
fiue, the coiled steam-pipe extending through
the flue, whereby the temperature of the flue
may be controlled and the heat of the hot
gases utilized to superheat the steam to be sub-
sequently decomposed, substantially as speci-
fied.

4. In combination with the combustion and
fixing chambers, the heating-chamber contain-
ingrefractory material, connected as described,
and the steam-pipe leading to and from the
same and to the combustion-chamber, where-
by the waste heat of the gaseous products of
combustion passing through the fixing-cham-
ber may be stored up and utilized to super-
heat the steam to be decomposed, substan-
tially as specified. :

5. In combination with the decomposing and
fixing chambers and the annular flue, the con-
necting-pipe R and the damper RY, whereby
direct communication is cut off between the
chambers C D and the vapors and gases
caused to pass through the annular flue, sub-
stantially as specified.

6. In combination with the chambers Cand
B/ and connecting-pipes, the damper D?, where-
by the gases may be shut from the chamber
T’ and passed directly to the main, substan-
tially as set forth.

In testimony whereof L affix my signature, in
presence of two witnesses, this 24th day of
April, 1882, ‘

THEO. G. SPRINGER,.

Witnesses:
J.J. MCOARTHY, -
CmAs. D. DAvVIs.
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