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To all whom it may concern:

Be 1t known that I, MARCELLUS A. MORSE,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-

nois, have invented certain new and useful

Improvements in Cupola Gas-Generating Fur-
naces; and I do hereby declare the followmcr

- to be a full, clear, and exact deseription of the
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Iinvention, such as will enable others skilled
in the art to which it appertains to make and
use the same.

This invention relates to a- cupola oas-gen-

mmbel at the

erating furnace having a fuel-c

base_m which steam is decomposed, produc-.

ing water-gas, and separate regenerative
chambers at the wop, one of which 18 for com-
bining and fixing carbureted water-gas, and

~ the other of w hleh 18 for supelhea.tuw steam
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preparatory to 1ts decomposltlon in the fuel- -

chamber.

The objectsof theinvention are to plowde
for better storing and utilizing the heat or
heating properties of the gaseous products
arising £ om the fuel at the tlme it is blasted
with air for heating it to incandescence by
heating with such -products both a gas-fixing
chamber and a steam-superheating chamber;
also, to provide for conveniently vap011z1n0
hydrocarbon o1lin pipes or channels arranged

in a partition-wall between the gas-fixing and-
thesteam-superheating chambers; ; also,to pro-

~ vide an improved hollow partition-wall having
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a packing of dry sand, whereby any elack'b
that may occur in the wall will be automati-
cally filled with the sand and leakage of gas
or steam from one chamber to the o‘thel
thereby prevented; also, to provide for pass-
ing steam either up or down through the bed
ot mcandeseent fuel and COlldUCtlIlﬂ" the re-
sulting water-gas into the top of ‘rhe oas-fix-

ing chamber near to the place where the hy-
'drocalbon oil or vapor is admitted.

My invention consists in the constr aetion
and arrangement of parts of the appmatus,
as will be deﬁned in the claims. |

My impr oved generating-cupola is 111118-

trated in the accompanying drawings, in

which—
I‘wme 1 represents a vertical section, and
2 represents a sectional detaill Shomnﬂ*

e

the preferred'&1‘1‘&11gement of the oil-vaporiz-

ing coil in the hollow partition-wall.
The cupola A is built of brick, and in prac-

‘tice is provided with a tight iron jacket in
the usunal manner, and 1s d1v1ded by a brick

arch G into fuel-decomposmfr chamber B at
the base, and the regenerative portion com-
posed of chambers C and D, containing re-
fractory brick-workor tile at the top.

The fuel-chamber is provided with a grate,
and below this with chambers ¢ and 2, sepa-
rated one from the other by horizontal parti-
tion b’. Chambery serves asthe ordinary ash-
pit and chamber z as the receiving and dis-

tributing chamber forair and steam and out-

let-chamber for water-gas. |
Perforated distributing-channels 7, open-
ing at the bottom through partition &/, are ar-

ranged transversely in chamber vy, and serve

to support the grate and distribute air or
steam through their lateral perforations un-
der the grate, also to conduct water-gas down
1nto chamber z, from which it is passed from
pipe I to the top of fixing-chamber C.

The fuel-charging doors b are placed atthe

top of the chamber B.

The upper portion of the cupolais divided
by the hollow vertical partition-wall E into the
larger gas-fixing chamber C and the smaller
steam-superheating chamber K. Chamber C
is provided near its base with a solid hori-

zontal partition ¢, forming chamber % be-

tween it and arch (, also with perforated
arch ¢/, forming combustion-chamber u. An-
other perforated arch ¢’ is placed at about

the middle of chamberC, and the arches ¢"¢’”

serve to support the tile or other refr actory
brick-work. - At the top chamber C is pro-
vided with outlet a, having lid . Chamber
K. is provided near its base with a perforated
arch or partition e, Lorming below it combus-
tion-chamber 2 and at the top with escape-
opening ¢’, having a closed lid z’. The large
arch G is provided with openings g g’ for con-
ducting gaseous pwducts from fuel-chamber
B into chambers %’ and w, opening ¢ being
made the larger, so as as to conduect a larger
volume of gaseous products up into the
larger chamber C. Chambers v and %’ are

connected by means of pipes D, D/, and D/, 1
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~coll into the carbureting
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within itanarrow chamber or space /.

"and close them up.

and one of these pipes, as D,1s provided with
a valve-box and a valve d for controlling the
flow of gas. Pipe D’ in practice leads to a
seal-box, (not here shown,) where its end dips
into the sealing-liquid, as usunal. Chambers

C and E are connected at the top by pipe K, |

having valve k. An air-blast pipe V, having
valve v, connects with chamberz, and a steam-
pipe T, having valve 7, also connects with
chamber z, preferably through the air-pipe,
as shown. Air supply-pipe V, having valve
v’, connects with combustion-chamber w, and
air-supply pipes V7 and V' connect with
chamber C, respectively, below arches ¢” and
¢’’, asshown. A steam-supplypipe T/, having
valve ¥/, connects with the top of chamber E.
Partition-wall H 1s made hollow, so as to form
With-
in this space is arranged the vaporizing-coil
>, which may be arranged vertically with re-
turn bends,as shown in Fig. 1,or horizontally
with connections outside of the furnace-walls,
as shown in Fig. 2. With this latter arrange-
ment of the coil the projecting ends of the
tubes, which form if, are provided with re-
movable screw-plugs, so that a cleaning-rod
may be pushed through the tubes for remov-
ing any deposits that may obstruet them. An
oil-supply pipe O, having valve o, connects
with the lower part of the vaporizing-coil, and
a pipe or nozzle »” admits vapor from the
and fixing chamber
C at any suitable ]1elnht thereon, but prefer-
ably near the top, as “shown., A number of
nozzles p’ may connect the coil at different
heights with chamber C, so as to better min-
gle the oill-vapor with the water-gas admitted
by pipe I¥. The vaporizing-coil having been
properly placed in the space /i, such space is
entirely filled with fine dry sand or other dry
granular material, so thatin case cracks form
in the brick wall the sand will run into them
In case of large cracks
and a high heat being used, the sand would
probably be melted, forming a glaze, which
would completely fill and cement the cracks,
making all tight and preventing leakage of
gas or steam through the partition-wall. Dry
sand alone, however, would sufficiently close
the cracks to pr event leakage.
Cupola gas-generators have heretofore been
constructed w1th the fuel-chamber dand a sin-
ole regenerative chamber in one vertical

. structure;but it has been found that the large
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volume ot gaseous products given off from
the fuel when it was heated to incandescence
by blasts of air was much greater than could
be advantageously used in heating the car-
bureting and fixing chamber, since only a

1110(101‘&13@137 high tempemtu re can be economi-
cally used in fixing carbureted gas. Therefore
the fixing-chamber was heated to an injurl-
ously high temperature, resulting in burning
the hydrocarbon oil or vapor and forming
lamp-black, or a large percentage of the gase-
ous products were allowed to escape and go to
waste without being utilized. In eithercase

and are

water-

the seal-box and washer.,
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the operation was wasteful and unnecessarily
expensive. Now,in my present construction
of cupola I provide the additional chamber
E for superbeating steam, so that when the
fixing-chamber C has been properly heated
the gaseous products are shut off therefrom,
altogether burned in chamber K,
which may be heated to a very high degree
without injuring the steam which is to Dbe
passed through it. All the gaseous produets
arising from the fuel-chamber when the air-

blast is on are thus utilized to the best ad-

vantage.
T he operationis conducted as follows: Lids =
x’and valve d heingopen,a fireigskindled on the

gmte, fuel --gradually fed in, and the air-blast

admitted till a deep bed of incandescent fuel
is formed. T'he resulting gaseous products,
containing a valuable percentage of carbonic

oxide, are conducted through passages ¢ ¢

and the connecting-pipes into combustion-
chambers 2 and w, where they are burned by
the admission of air through the pipes V' V",
A second supply of air may be admitted by
the pipe V’’/, if necessary to complete the
combustion in chamber C. Chamber C will
be the most highly heated at the bottom and
gradually to a decreasing temperature toward
the top. When the fixing-chamber O is

heated to the proper temperature, valve d

and lid @ are closed, and all of the gaseous
products are then burned in steam-superheat-
ing chamber H tiil 1t 1s very highly heated.
The fuel having been heated to the proper
state of incandescence and the chambers C
and & properly heated, as above described,
the lid &’ is clogsed and all the air-blast shut
off. Valve f in pipe If 18 now opened, and

steam 18 admitted by plpe 17 into the top of
~superheating-chamber L, 1n passing through

which 1t 18 hwhly supelhvtbcd 1t 18 L]len
passed down into and through the incandes-
cent fuel in chamber B, where 1t is deconi-
posced with very little loss of heat to the fuel.
The resulting water-gas passes by pipe I into
the upper part of carbureting and fixing
chamber C, and at the same time hydrocar-
bon oil is admitted into the vaporizer PP,swwhere

| it is vapor 1/(,(1,, and the resulting vapor passes

by nozzle p” into chamber C. The hydrocar-
bon vapors immediately diffuse through the
gas and combine with the hydrogen
thercof, and the resulting 1lluminating-eas is
fixed by passage down through chamber C,
and it finally escapes by pipes D’ and D’/ to
In this way a long
run and a very large volume of gas may be
generated before the temperature of the cu-
pola 1s too much lowered for successful oper-
ation.

In the operation of the apparatus and after
steam has been passed down to the fuel the
direction thereof may be reversed. In this
case valve fis closed and valve & open. The

valve in steam-pipe 1V is closed and the valve
in steam-pipe 1 opened. Steam is now ad-
mitted to c¢hamber z, and 1s distributed by
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perforated channels m into the base of the
bed of the fuel. It isdecomposed by passing
up through the fuel, and the resulting water-
gas passes up through chamber K and through
pipe K into the top ot chamber C, where it 18
carbureted, combined, and fixed, as before ex-
plained.

It has been found in practice that a larger
yvield of gas and better results are secured by

passing the steam at different periods both up

and downthroughthebedofincandescentfuel.
When water-gas is passed down through the
orate, it escapes through the perforated chan-
nels m into chamber 2z, irom which it is con-
ducted by pipe E, as before described.

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18— -

1. In a cupola gas-generator, the combina-

tiom of the fuel and decomposing chamber,

the gas-fixing chamber and the steam-super-
heating chamber separated one from the
other by a vertical partition and connect-
ing at the bottom with such fuel chamber,
a steam - supply pipe connecting with the
top of the superheating-chamber, supply-

pipes for gas and oil vapor, and a gas-outlet
pipe connectmﬂ‘ with the fi xmﬂ‘-chamber, as.

and for the purpose described.

2. In combination with the fuel and decom-
posing chamber placed in the base of the cu-
pola, the superheating and fixing chambers
placed above, the arch at the top of the fuel-
chamber, having openings for gaseous pro-

ducts leading into such superheating and fix- |

ing chambers, a valve-pipe connecting the
chambers at the top,and an escape-pipe lead-
ing from the base of the fixing-chamber, as
m1d for the purpose described.

. In a cupola gas-generator, the combina-
tion, with the fuel and decomposing chamber,
of the regenerative portion of the cupola
placed above and divided by a vertical par-
tition into a gas-fixing chamber and a steam-
superheating chamber, each connecting at the
bottom with the {fuel -chamber and hav-
ing at the top an escape-opening for products

of combustion, and a closing lid and pipes

for supplying air, steam, and oil or vapor to

the chambers, and a gas-eduction pipe,where-
by the heat of the gaseous products arising
from the bed of fuel while it is being heated
may be better stored and utilized for fixing

-gas and superheating steam, as described.

4. Ina cupola gas-generator, the hollow par-

tition-wall for separating the fixing-chamber
from the supmhe&tmﬂ-chambel hmrmn' its

space filled with dry sand or equwalent ma-
terial for closing cracks which may ocecur in
the wall, as described.

5. In a cupola gas-generator, the combina-
tion, with the uel and decomposing chamber

| _pla,c,ed in the base of the cupola, of the re-

generative portion of the cupola placed above
and divided by a hollow vertical partition-

| wall into a gas-fixing chamber and a steam-

Superheating chamber, and an oil-vaporizing
pipe or coil arranged in the space of such
wall, and a vapor-pipe leading therefrom into
the fixing-chamber, for the purpose described.

6. In combination with the fuel-chamber,
the fixing-chamber and superheating-cham-
ber arranged and connecting, as described, a
distributing-chamber z, arranged below the
ash-pit, having air and steam supply pipes, a
pipe for water-gas leading from chamber z to
the top of the fixing-chamber, a valved pipe
connecting the tops of the fixing and super-
heating chambers, and a steam-supply pipe
connecting with the top of the superheating-
chamber, as and for the purpose described.

7. In combination with the fuel-chamber of
the cupola, the supply and distributing cham-
ber z, arranged below the ash-pit, perforated
channels m, communicating with such cham-
ber and extending into the ash-pit, the steam
and air supply pipes connecting with cham-
ber z, and an escape-pipe for Wcttel-ﬂ‘&s lead-
ing {rom such chamber to the mer-ehambel
of the cupola, for the purpose descubed

In testimony whereof I affix my signaturein

presence of two witnesses.
MARCELILUS A. MORSE.
Witnesses:
K. BEACH,
H. C. HANSEN. -
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