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SPECIFICATION forming part of Letters Patent No. 505,537, dated September 26, 1893.
Application filed January 6, 1890, Serial No. 336,011, (No model.) '

To all whom it may concern:
Be it known that I, JAMES M. ROSE, a resi-

dent of Allegheny, in the county of Allegheny.

and State of Pennsylvania, have invented a
new and useful Improvement. in Apparatus
for the Manufacture of Gas; and I do hereby
declare the following to be a full, clear, and
exact description thereof: ‘
My invention relates to apparatus for the
manufacture of gas; itsobject being to pro-

vide an apparatus which is simple in con--
struetion, in which large or small bodies of

coal or like carbonaceous material can be
heated, as may be desired, according to the
size of the apparatus,and in which large quan-
tities of fuel gas may be formed, this fuel gas
being composed, -generally stated, of water
gas and producer gas or generator gas, to-

- gether with coal or distilled gas, and the gases
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formed may be enriched as may be desired
with hydro-carbons.

In the apparatus embodying my invention,
I employ a long horizontal casing, with four
vertical casings or legs depending therefrom,
the casings being suitably lined and parti-
tion walls being placed within the horizontal
casing, so as to form what may be practically
termed four vertical chambers, these cham-
bers communicating with each other through

suitable pipes, and the apparatus being pro-:

vided with suitable horizontal cylinders for
coking coalor driving off gases from carbona-
ceous or bituminous material, with suitable

steain and air inlets and with eduction pipes,

all as hereinafter fully set forth.

The particular improvements embodied in:
my invention will be hereinafter specifically.

claimed. ‘

To enable others skilled in the art to make
and use my invention, I will describe.the
same more fully, referring to the accompany-
ing drawings, in which— .

Figuare 1 is a vertical section. Fig. 2 is a
plan view. Fig. 3 is a cross section on the
line. 3--3 Fig. 1; and Fig. 4 is a cross section
on the line 4-—4 Fig. 1.

Likeletters of reference indicate like

parts
in each of the views. :

In forming the apparatus embodying my in-

vention, I employ a long cylindrical casing A,
which may be made of any desired size, ac-

‘heating chambers being marked D*D5.

.cording to the size of :the apparatus desired,

this casing being formed of boiler plate, riv-
eted together and.practically forming a hori-

zontal structure, the end portions of which

are either riveted or bolted to the cylinder.
In the lower part of the .casing there are

formed four openings, asshown, and depend-
ing from the cylinder at these openings are

the four cylindrical casings b b’ b? b3, which
casings are riveted or bolted to the horizontal
casing and form what might be termed four

‘legs ‘thereto, the two ‘inner legs b’ b? being

preferably made shorter than the outer legs
b b%-and being supported on the foundation
wallsb*. These casingsaresuitablylined with
fire brick, and within the horizontal casing A
are the division walls ¢ ¢’ ¢?, dividing it into
four chambers, which extend down into the
easings b, %, b®and 4% so forming the vertical
chambers D D’ at the ends of the apparatus
and the vertical chambers E E’ between the
same, these chambers having what might be
termed a “mallet” form, that is, having the
cylindrical portions at the base, and the en-
larged portions within thehorizontal casing A,

‘as clearly shown in Figs. 3 and 4, the enlarge-

mentbeingin the form of ashort eylinder, and
8o imparting to the said chamber, the mallet
like form. . Intheend chambersD D’,Igener-
ally form perforated arches d* though these

‘arches may be omitted if desired, the arches,

when employed, dividing the. chambers ‘into
whatmightbe termed cupola generatorsatthe
base, and heating chambers at the top, such
The
several vertical chambers .have air inlets as

at dd’ ee/, and in the upper parts of the cham-

bers D D" are formed air inlets d? d3, these air
inlets communicating with a suitable com-
pressing engine orblower by pipes. Thesev-
eral chambers have also steam inlets at the
bases thereof as at f 1’ 2 f3.

Extending longitudinally through the up-
perparts of thechambers D D’,thatis,through
the heating chambers D? D3 are the.horizon-
tal eylinders I F’, these cylinders being sup-
ported in the end walls of the casing A, and
in the division walls between the end cham-
bers and the inner chambers, and extending
through said walls. That is, the eylinders I
F’.communicating with the inner chamber E,
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pass through the heating chamber D? and
open at the: end of the horizontal casing A,
the eylinders F’ T’ being similarly located
in the chamber D% At the erds of the cyl-
inder A,these chambers open into pipes which
lead upwardly along the ends of the casing
through valves and over the top of the casing,
and communicate through the top of the cas-
ing A with the upper end of the heating
chambers; these pipes being marked G G’ re-
spectively, and the valve controlling the pipe
G being marked g, while the valve control-
ling the pipe G’ is marked g’. These pipes
and eylinders thus form a passage from the
inner chambers to the top of the outer cham-
bers, with which they communicate. Com-
municating with the outer end of each hori-
zontal eylinder F F’ is a steam inlet % or #/,
according to the end of the apparatus in
which it is located, and in the heating cham-
bers D? D¢, preferably under the horizontal
cylinders, are the steam inlets ¢4’.. In the
pipes G G’ opposite the ends of the eylinders

J are doors k&, through which the cylinders.

may be filled with coal, coke or other carbo-
naceous material, or material containing bi-
tuminous materials, such as sand orshale im-
pregnated with asphalt. Theinner chambers
E E’ communieate with each other through
a pipe L, this pipe being located above the
chambers and communicating therewith

through the top wall of the eylinder A, and:

this pipe having the valve [ for controlling
the flow of the gases between said chambers.
Located in the top wall of the chambers T E’
are the charging doors m m through which
codl may be fed directly down into these
chambers, and a large body of coal be main-

tained therein, the coal generally extending:

near the upper end of said chambers. The
charging doors for the outer chambers D D’
arelocated in the side walls thereof, as shown
in n n, these charging doors being placed

below the perforated arches d4 dividing said’

chanibers into the cupola and heating cham-
ber above referred to. Each of the vertieal
chambers is provided with a relief valve for

the purpose of heating up the chambers or

relieving them from heavy pressure, these re-
lief valves in the outer or end chambers be-
ing located in the pipes G G’ as at p p’, and
the relief valve 7 for one of the inner cham-
bers being located in the pipe L, while the
relief valve »’ for the other inner chamber is

located in the top wall thereof. Suitable

poke holes for stirring up the body of coal in

the inner chambers may bearranged asshown.

at s in Fig. 4, extending downwardly through

thecasing A, the apparatus on account of the

cylindrical shape of the upper portions of
these chambers giving free opportunity for
the breaking up of the coal in ease it should
arch within the chambers.

~ Extending along the side of the apparatus
18 the hydraulic main T, the gas eduction-
pipes ¢ ¢’ leading from the bases of the cham-

505,537

bers D D’ respectively, and opening intothe
ends of themain T,and the gas passing from
the central opening #* by a pipe to the storage
tank, or gas main.

The operation of the apparatus as above
described, is as follows: In heating up the
apparatus, fires are started in all of the ver-
tical ehambers, the relief valves being open
to permit of the escape of the produects of
combustion. Coal or coke, as the case may
be, is added through the several charging
doors to the different chambers; and air is fed

_to the chambers until the bodies of coal in

the several chambers are raised to incandes-
cence, air being fed to the products of com-
bustion from the cupola generators D D’, so
as to raise the chambers D? D® and the hori-
zontal eylinders F F’ therein to a high heat.
When the apparatus.is heated: up ready for
gas making coal or coke or other such mate-
rial, such as gravel, sand or shale containing
bituminous. substances, are fed to the hori-
zontal eylinders. The relief valves of thein-
ner chambers and also of the chambers D?
are closed, the valves ¢ of the pipe G and 1,
of the pipe L, are opened and the air blast is
shut off from the chamber D:and the cliamber
E. The air blast is eontinued in the cupola
D’ the products therefrom being burned
within the heating chamber D¥and then per-
mitted to escape through the relief valve p’,

and this chamber and the horizontaleylinders:

therein, being thusheld ata high lieat. Steam
is then admitted through the pipes 2’ at the
ends of the horizontal chambers ¥/, and in
passing through the coal or coke in said eyl-
inders; it is decomposed, water gas being
formed. and: the water gas passing into the
upper end of the chamber E’. At the same

-time hydrocarbons: may be fed to these hori-
-zontal eylinders such as through the:-pipe »
‘and be vaporized therein, the vapors soformed

uniting with the gases generated in the appa-
ratus. At the same time,the air blast is con-

-tinued at the base of the chamber E’, and
-generator gas is formed insaid ciiamber; this

generator gas rising fromthe same and inter-
mingling with the gases from the cylinders F’
in the upper part of said chamber E’. "The
gases then pass through the pipe L. into the
upper part of the chamber E, and steam is
admitted at the base of this chamber,and in

passing up through thebody of coaltherein, is.

decomposed, forming water gas,the watergas
intermingling with the gases formed in the
cylinders ¥’ and chamber E’, and flowing
from the chamber E through the horizontal
chamber F and thence through the pipe G
into the upper end of the-heating chamber D?,
passing down around the cylinders: F and
thence downwardly through thebodyof incan-
descent coke in the lower portion of said ver-
tical chamber and through the eductionpipe?
intothehydraulicmain T,and thence through
the pipe #* to the gas main orstorage tank.
The hot gases in passing through the body of
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coal, coke or other material in the horizontal
cylinders f and the heat generated around
said eylinder acts to distill off .from the coal
any volatile gases, causing these gasesto unite
with the gases previously generated, and so
adding to the gases formed, what might be
termed coal gas, or if any bituminous sub-
stances are placed within said chambers, the
gases are generated therefrom and carried by
the gases passing through the said chambers
into the heating chamberand are fixed in the
body of incandescent carbon,in the chamber
D. At the same time, steam is admitted
through the steam entrance ¢ in the heating
chamber D? and this steam is decomposed
either by the gases into which it enters, unit-
ing with the carbonic oxide to form carbonic
acid and so setting the hydrogen free, while
the ecarbonic acid may be converted into car-
bonic oxide in the incandescentearbonin the
chamber D, or the steam in passing through
said body of incandescent carbon, is decom-
posed, forming a further body of water gas
to be added to the gases previously formed.
When the carbonin the chambers D and Eisso
lowered in temperature as to fail in their pur-
pose of decomposing the steam or fixing the
gases, the apparatus is reversed, the valve ¢
being closed, the relief valve p opened, the re-
lief valve p’ closed, and the valve g’ opened,
the several points of entrance for steam and
airbeingreversedin thesame manner. Steam
isthenadmitted at the endsof the chambersF,
the gases formed entering into the upper end
of the chamber E uniting with the generator
gasformed therein,and passing into the cham-
ber E’ and uniting with the water gas formed
therein and then passing through the hori-
zontal eylinders F/ and into the upper end of
the heating chamber D? and thence through
the body of incandescent carbon in the cham-
ber D’ and through the eduction pipe #* to
the hydraulic main. In the first operation,
the bodies of coal in the chambers D E are
being cooled down, while the bodies of coal
in the chambers D’ B’ are being brought to
a high state of incandescence. When the
apparatus is thus reversed, the bodies of coal
in the chambers E’ D’ serve for the decom-
position of the steam and for the fixing of the
gases and the body of carbon in the chamber
B is being gradunally heated up by the air
blast in forming generator gas, while the
body of carbon in the chamber D is being con-
sumed to raise the same to a high heat and
to heat the horizontal cylinders F, the pro-
ducts of combustion from these chambers be-
ing permitted to escape. If it is found that
sufficient heat is generated in the end cham-
bers without consuming the gases for heat-
ing the retorts, the gases generated by the
air blast at the base of said end chambers
may be introduced into the body of gases gen-
erated, this being accomplished by closing the
relief valve in the pipe G or G’,and opening
the valve g or g’ in said. pipe, according to

the. direction of the flow of the gases, when

said generator gas will flow through the-pipe

_into the horizontal eylinders, and thence in-
e

termingle with the other gases generated.

The form of generator chambers, such as
illastrated-in Fig. 4, has special advantages
in the forming of water gas, as-this mallet
like chamber gives a large space above.the
vertical chamber in which the coal rests upon
the walls of the chamber, and the steam, in-
stead of passing up around said walls and

escaping without being decomposed, or sim-

ply providing for the oxygen to unite with
the hydrogen, is compelled, if it should pass
up around the walls of the vertical portions
of said chamber without being decomposed
to pass through the body of coal in the head
or enlargement thereof, and the decomposi-
tion of such steam is thereby insured. The
apparatus as s¢ constructed can be made ex-
ceedingly strong and in proportion to the
capacity for the manufacture of gas can be
built cheaply. At the same time it provides
an apparatus which can be built of different
sizes according to the amount of gas to be
produced, the apparatus being adapted for
successful operation when built within any
reasonabledimensions. At the same time by
the location of the fire chambers in line with
each other, it provides a simple form of ap-
paratus for the manufacture of the combined
water gas, producer gas and distilled or coal
gas, and for the maintaining of the proper
temperatures in the different parts of the ap-
paratus, while providing for the manufactnre
of very large bodies of gas.

What I claim as myinvention, and desire to
seeure by Letters Patent, is—

1. A gas making apparatus having a hori-
zontal casing provided with a series of verti-
cal casings depending therefrom,said casings
being suitably lined, and having a division
wall extending across said horizontal casing,
between the vertical casings so as to divide
it into chambers, and one of said chambers
being provided with horizontal retorts or
pipes supported in one wall of the casing, and
the division wall, and said chambers having
suitable supply and exhaust ports communi-
cating therewith, substantially as and for the
purposes set forth.

2. A gas making apparatus having a hori-
zontal casing.and a series of vertical casings
depending therefrom, said casings being suit-
ably lined, and having a division wall extend-
ing dcross the horizontal casing, and so di-
viding the apparatus into two vertical cham-
bers, such as D, E; one or more horizontal ¢yl-
inders extending through the vertical cham-
ber D and communicating with the chamber
E, and a pipe leading from the end or ends

of said eylinders and communieating with the .

upper part of said vertical chamber D, sub-

stantially as and for the purposes set forth.
3. A gas making apparatus having the ver-

tical chambers D-E, the horizontal cylinders
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F extending across the chamber I and hav-
ing steam entrances A at their outer ends,
and the pipe Gcommuniecating with the outer
end or ends of the eylinders I and with the
upper end of the chamber D, substantially
as and for the purposes set forth.

4. The herein described gas apparatus

formed of the horizontal casing A, having a
series of vertical casings depending there- |
from, said casings being suitably lined, di-
vision walls ¢ ¢’ ¢*in the horizontal casing, so

505,537

dividing the apparatus into the four cham-
bers D D’ E B’, the horizontal cylinders F, F’,
and communicating pipes G, G’, and L be-

tween said several chambers, substantially as 15

and: for the purposes set forth.
In testimony whereof I, the said JAMES M.

.RosE, have hereuuto set my hand.

- JAMES M. ROSE.
Witnesses:
WiILBUR F. REEDER,
HENRY C. QUIGLEY.




