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To all whom it maz Y CONCEriy:
Be it known that I, VINCE
Minneapolis, in the eounty of Hennepin zmd

State of Minnesota, have invented certain new

and useful Impwvements in Apparatus for
the Manufacture of Gas, of which the fo]low-—
ing is a specification. |

My invention relates to improvements in
apparatus for the manufacture of gas, and
particularly for the manufacture of Watel-was
for illuminating purposesor fuel-gas for heat-
1ng purposes, or for lighting by mcandescent
bumels and the mvenmon consists, gener-

ally, in the construction and combination

hereinafter described, and partwulmly point-
ed out in the claims.

In the accompanying drawings, forming a
part of this specification, I‘1g111e 1is a 1011@1—
tudinal vertical section of my appar atus
Fig. 2 is a front elevation of the same, the
seal and the pipe leading thereto being omit-
ted. Fig. 3 is a hor 1201113&1 section on 11110 X

- of Fig. 1. Flﬂ 41is a horwontal sectlon on
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line vy v of Fig.

In the dr awmgs, 2 represents the buel-::
walls of the cupola, which inclose both the
combustion-chambers and the superheater.
Outside of the wall 2 is a metallic casing 3,
which preferably covers the entire outer sur-
face of the structure. The inalh portion of
the structure consists of an upright and pref-
erably cylindrical chamber, to the upper end

of which is joined a horizontal and prefer-
“ably cylindrical chamber,

for the purpose
hereinafter described.

The lower part of the upright chamber is
provided with a grate 5, beneath which isan
ash-hopper 7, prefer a,bly provided with a lid
9, through which the ashes may be 1emoved

' when des1red

Openings 11 are preferably plowded in the

wall of the cupola, preferably opposite the

grate 5. These openings are provided -with
suitable doors 13. Through these doors ac-

: cess may be had to the fire for the purpose of

clinkering it ov Shfbklnﬁ‘ the grate without
duomping 113

A steam-pipe 15 and an air-pipe 17 both
extend into the space between the hopper 7
and the grate, for a purpose hereinafter men-
tioned.
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Above the orate 5 1s the fuel-chamber 19.
This chamber may be of any suitable size,
and above it is an open space 21, which I des-
ignate the “coaling-chamber,” and which 18
provided with openings 23 havmﬂ' the doors
25, which may be used when it is necessary
to splead the coal or coke in the chamber, or
for any other purpose for which it is neces-
sary to have access to this chamber.

Above the fuel-chamber is arranged the
arch or arches 27, provided with a series of
legs, between which are the series of passage-
ways 29, through which the water-gas must
pass after it leaves the fuel-chamber.

Passage-ways 31 extend around the wall of
the capola and communicate with openings
83, which preferably extend about half-way
to the cenfer of the arches and open through
the under sides of the arches into the ton of
the coaling-chamber.

Pipes 30 connect with the passages 31 and

by this means separate blasts of air may be

imtroduced into the upper part of the fuel-

chambenr.

A magazine 35 extends from the top of the
structure downward through the center of the

the arches.
A suitable door 87 is mmnned at the top

of the maﬂ‘azme, and through 1}]118 door and
the magazine coal or coke may be Supplled

to the fuel chamber.

I also prefer to provide openings 37, which

extend through the wall of the cupola and
open 1nto the passage-ways or spaces between
the legs of the arches 27. Oil-pipes 39 com-
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‘arches 1nto the top of the chmnbﬁl beneath

30

mmucate with these openings, and a pipe 41

supplies o1l to the pipes 39.
Yalves 43 are provided for controlling the
supply of oil to each of the pipes 39.

A steam-pipe 45 extends around the outside

of the cupola and communicates with a series
of pipes 47. These pipes 47 preferably ex-
tend centrally through the pipes 39, and thus
communicate with the openings 37. Valves

49 may be provided in the pipes 47. The
openings 37 extend, preferably, through the
wall of the cupola near the tops of the amhes
27. They may be a short distance above or be-
low the tops of the arches.

- The space above the arches 27 and Sur-
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rounding the magazine 35 is preferably filled |

or partially filled with superheater-bricks,
and the superheater-chamber proper 51 pref-
erably commniunicates with this space above
the arches and extends horizontally there-
from. "This superheater-chamber may be of
any suitable size and length. I prefer fo
leave a space 35* between the magazine 59
and the end of the superheater-chamber free
from brick, asshown in Fig.1, and to arrange
a blast-pipe 53, extending 1into this space.
The superheater-chamber is filled with fire-
brick 55, and at the end farthest from the
combustion-chamber it is provided with an
opening 57 to permit the passage of the gas
from the superheater-chamber. In the space
beneath the horizontal portion of the super-
heater 1 prefer to set a suitable boiler 59,
which will be used to supply steam for run-
ning the air-blast and for making the water-
oas, I prefer to heat this boiler by means ot
the waste gases from the superheater, as here-
inafter described. This boiler may have any
preferred setting. _

A pipe 71isconnected with the steam-dome
of the boiler and conduets steam to the pipes

| 15 and 49.
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~The opening 57 in the end of the super-
heater communicates with the pipe 73, which
is provided at its upper end with the door 75
beneath thestack 76 and at its lower end with
the valve 77.

Beneath the valve 77 the pipe 73 connects

with the pipe 79, which extends through the |

walls of the furnace into the space beneath
the boiler, either above or below the grate.

The fire-box is provided with the usual
doors 81 and 82 and with a grate 83, so that
other fuel may be used for heating the boiler
when desived.

To the pipe 73, preferably direetly opposite
the opening 57, is connected a suitable pipe
35, which leads to the usual seal 57.

The means forsupplying the alr-carrentsto
the pipes 17, 30, and 53 I have not shown, as
any suitable means may be used for this pur-

- pose..
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The operation of making gas with my ap-
paratus is as follows: The fuel-chamber 1s
filled with coal or coke, which is heated to in-
candescence by the primary blast of air which
enters the space bencath the grate through
the pipe 17, from whenceit passesup through
the body of coal into the coaling-chamber.

For a time the gas after passing through
the superheater will be permitted to escape
through the door at the top of the pipe 75.

After a time this door will be closed and the

cases will be burned in thecupola. “I'hecar-
bonic-oxide gas passing from the fuel-cham-
ber meels the secondary air-blast, which

passes through the openings on the under.

side of the arches. This secondary air-blast
being distributed in this way around the top

of the fuel-chamber, supplies the necessary

oxyegen for the combustion of the carbonic-
oxide gas.

The heated gases pass through |

411,022

the spaces between the arches and into and
through the superheater. "The secondary air-
blast will not usually furnish enough oxygen
for the combustion of the entire amount of
carbonic-oxide gas that will passfromthe fuel-
chamber dirvectly after a fresh supply of coal
has been added. In thiscase athird or com-
plementary air-blast is introduced into the
chamberabove the arches through the pipe 53.
The products of the combustion pass through
the fixing-chamber or superheater and raise
the fire-brick therein to the required tem-
perature. After passing through the super-
heater, the produets of combustion are led
through the pipe 73 and the pipe 79 into the
fire-box of the boiler,and areutilized in gene-
rating steam in the boiler. After the fuel in
the fuel-chamber has been brought to the
proper state of incandescence and the five-
brickinthe fixing-chamber to the desired tem-
perature the air-blasts are shut off, the valve
77 is closed, and the valve in the pipe 85 18
opened. Steam is then supplied from the

{ hoiler and pipe 71 to the pipe 15 beneath the

orate 5. It passes from this pipe through the
orate and up through the mass of incandes-
cent fuel. Thesteam is decomposed and the
hydrogen unites with the carbon of the coal,
forming a water-gas. "This gas passes up
through the separate passage ways or spaces
between the legs of the arches, and while 1n
these passage~ways it meets the hydrocarbon
apor from the crude oil or naphtha that is
supplied to the pipe 59. The hydrocarbon
and the water-gas are intimately mixed and
pass together into the superheater, where they
are dried ov fixed into a permanent gas of any
desired candle-power, and from the super-
heater it passes to the seal through the pipe
35. The hydrocarbon vapor may he lorced
through the pipes 39 by a steam-pump or by
hydrostatic pressure, and as 1t passes through

| thewalls of the cupolaasmall stream of steam

is passed with it, thereby completely vapor-
izing the hydrocarbon and combining with
any solid carbon which may adhere to the

| superheater-brick.

One of the main objects of this apparatus
is to save all the heat possible by utilizing it
in every way, and thereby to obtain a saving
of the coal both under the boiler and in the
cupola.
by using the waste gases from the superheater
for heating the boiler there is also consider-
able saving from direct radiation from the
arrangement of the bhoiler beneath the super-
heater, ) | o

This apparatus may, if desired, be used for
the manufacture of fuel-gas for heating pur-
poses only.

I claim as my invention—-

L. In an apparatus for the manufacture of
eas, the combination,with a combustion-cham-
ber and a superheater, of radiating arches be-
tween said combustion-chamber and super-
heater formed with openings 33, extending
vertically and laterally through the leg of

In addition to the saving obtained:
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- saidarches,passage-ways 31,extending around

the wall of the cupola and commumcatmﬂi

with said openings 33, and pipes 30, connectmﬂ'
with said passage-ways for fOlClIl'D‘ separate
blasts of air through said openings into the
combustion-chamber, substantially as and for

- the purposes set forth.

IO

2. In an apparatus for the manufacture of
gas, the combination,with a combustion-cham-
bel and a superheater connected therewith,
of a series of arches above said combustwn-
chamber, with passages between the legs of
the arches for the passage of gases from the

combustion-chamber to the superhe&ter, and -

a magazine 35, extending downward through
said dI‘ChGS 'md opening into said combustlon-

- chamber, substanmally as described.

20
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3. In an apparatus for the manufacture
of gas, the combination, with a cupola hav-
ing a combustion-chamber and arches over
said combustion-chamber, having passages be-
tfween thelegsof the arches for the flowof gases
from the combustwn-chamber, of a homzonta,l
superheater-chamber connected with the cu-
pola above said arches, a boiler arranged un-
derneath said superheater-chamber, the pipe
73,communicating with the end of smd super-
heater-ehamber and the pipe 79, conhecting
said pipe 73 with the space beneath the boﬂel,
whereby the waste gases from the superheater-
chamber may be used to heat said boiler, and

thus supply ﬂteam tor the cupola, and the ra- |

dlated heat of the boiler is utilized in heating

the superheater-chamber, substantially as de-
scribed.

4. In an apparatus for the manufacture of
gas, the combination, with the cupola 2, hav-
ing the combustion-chamber 1, the series of
arches 27, the fuel-magazine 35 extending
through said arches, steam and oil pipes open-
ing mto the passages between the legsof said
arches, and air-passagesingsaid ar ehes opening
into the combustion-chamber, of the super-
heater-chamber 51, connected with the cupola
and arranged with an inclosed space 35* be-
tween said chamber and magazine 35, and the
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air-pipe 53, opening into said space, substan-

tially as and for the purposes set forth.

9. In an apparatus for the manufacture of
gas, the combination, with the cupola 2, of
the horizontal superheater-chamber 51, ar-

ranged at one side of the cupola, the boiler

59, arranged tunderneath the superheater-
chamber, the pipe 79, adapted to convey the
waste gasesof thesuperheater underneath the
boiler, a,nd the pipe 71, arranged to convey
steam from said boiler to the steam—plpes of
the cupola, substantially as described.
In testimony whereof I have hereunto set
my hand this 20th day of November, 1888.
VINCENT 1. ELBERT.
In presence of-—
T. D. MERWIN,
A. C. PAUL.
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