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UNITED STATES

PatenT OFFICE.

FREDERICK W. MATTI—IIESSEN, OF LASALLE, ILLINOIS.

GAS-PRODUCER.

. SPECIFICATION forming part of Letters Patent No, 723,224, dated March 17, 1903,
Application filed June 12,1802, Serial No. 111,258, (No model.)

To all whom it may concern:
Be it known-that I, FREDERICK W. MaT-
THIESSEN, of Lasalle, in the State of Tllinois,

“have invented certain new and useful Im-

provements in Gas-Producers, of which the
following is a specification. :
The invention relates to gas-producers o

- farnaces forreducingbituminouns coal in mak-
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ing producer-gas; and the cliief object of m y
-improvementsisto providea furnace in which

- . all'of the hydrocarbons from bituminous coal
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~can be burned out of the gases before they

enter the flue through which they are taken
to the place of storage or use. To do this,
the coal must be coked and then burned and
the fuel-gases from the burning coke must
not.be allowed to mix with the hydrocarbons

‘until both the hydrogen and the carbon there-

of are oxidized. - The distilling of the hydro-
carbons must be effected by the heat gener-
ated"through the burning of the hydrocar-

" bons. - The requisites of afurnace or gas-pro-
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- companying drawings, in which—

ducer necessary to secure this result are a
gas-tight chamber of such construction as to
provide a place for burning coke and a place
for retaining the fresh coal separate from the

‘coke, means for the introduction of air on top

of the coal for the oxidizing of the hydrocar-

‘bons, and an exit for the gases communicat-

ing with that portion of the chamberin which
the coke is burned. o

‘A further object is to provide a gas-pro-
ducer with a rotary gas-tight compartment
adapted for burning coke and retaining the
fresh coal separate therefrom, means for con-
tinuous feeding, and means for continuous
discharge of clinkers and ashes to maintain
uniform conditions within the chamber, all
the operations being automatic and produced
by the simple rotation of the chamber.

I have obtained these objects in the gas-
producer constructed. as illustrated in the ae-
.~ Figure 1'is a vertical central section of an
apparatus containing my inventjon. Fig. 2
is a top or plan view of:the same with por-

‘tions of the top broken away to show interior

: construction and having the exit- flue re-
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moved. Fig. 3is a detail showing a detached

part in perspective. :
The chamber comprises a cylindrical part

A, mounted on a bottem plate A’, having suit-

‘chamber,

able flanges or brackets ¢ therefor, a flange
B -at the top of the eylindrical part, and a
cover Cextended over the cylinder and flange,
said parts being connected by gas-tight joints.
The flange B is integral with the cylindriecal
part and is preferablyinclined downward to-
ward the same, but not encugh to catise the
coal to slide off. The purpose of the flange
isto providea bottom for arelatively enlarged
part of the chamber at the top of the central
cylindrical part, upon which the fresh coal
may be placed and retained in the enlarged
upper part of the chamber while coke is being
burned in the central cylindrical lower part,
the coal and coke being kept separate, but

‘underone cover common to both. - The cover

is provided with openings a', through which
twyers from an air-pipe a®are introduced for
forcing air into the enlarged upper part of
the chamber under the cover. .
Disaflue for taking off the gas. ~~This flue
is preferably extended through the enlarged
upper part of the chamber and communicates
with the central lower part well down below
the bottom of the enlarged upper part of the
The coal while on the flange B is
subjected to sufficient heat to cause the hy-
drocarbons to be distilled therefrom, and
these may be ignited and eaused to burn in
the enlarged upper part by the introduction
of air, 5o as to increase the heat there to any
desired degree. Thetwyersare provided with
valves a® for regulating the admission of air,
so that all the elements of the hydrocarbons
can be oxidized in the enlarged upper part of
the chamber before mixing with the fuel-
gases from the coke burning in the central
lower part of the chamber. The hydrogen
has only one state of oxidation, and is there-
forefullyburned. Thecarbon may be burned
to ecarbonic oxid (CO) or carbon dioxid, (CO,.)
If the heat resulting is too greas, a part of
the carbon components will have to be burned
to CO, and any surplus oxygen, whether
present as such or through a too large pro-

portion of carbon dioxid, will be taken up in-

passing through the upper portion of the coke
to reach the exit-flue. This latter result may

be effected by regulating the amount of air
admitted beneath the coke,

For the purpose of making the gas-pro--
ducer automatic in operation I mountthe bot-
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tom plate A’ on an upright shaft E, which is
stepped at the bottom in a bearing of the
frame E' and journaled at the top E?, so as to
firmly support the gas-producer chamber in
a vertical position and permit it to revolve
freely. Thecoverisstationaryandsupported
independently of the chamber by a frame F,
resting on uprights F'. Surrounding the bot-
tom plate and lower edge of the chamber is
a casing G, which is stationary and has per-
forations g for the admission of air. The con-
nections between the easing and the bottom
of the chamber and between the outer rim of
the flange B and cover Cand also between the
cover and flue at the points e are made gas-
tight by means of a water seal of ordinary
form. :

In the presentinstance the lowerinner part
of the flue D is made separate from the outer
upper portion and supported on the shaft by
radial flanges d, so as to rotate with the cham-
ber. It is not essential, however, that this
part of the flue be made separate from the
outer part and connected so as to revolve
about the shaft. Tt obviously may be inte-
gral with the outer part and have arigid con-
nection with the cover. _

The cover is provided with an oblong open-
ing, preferably extended radially of the
chamber and reaching nearly across the bot-

tom B, and through this opening the spout-

H of the feeding-hopper is inserted. This
spout preferably has its inner end shortened
at one side, as shown at h, and is inserted
through the opening until the longer side A’
will just clear the upper side of the flange B.

"~ The coal falling through the spout rests upon
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the flange and is carried out of the spout at
the short side by the rotation of the flange in
the direction toward that side, so as to cause
a thin layer of coal about the thickness of the
spout or the height of the opening at 2 to be
laid on the flange. Thelong side of the spout
may be used to sweep the coal off of the flange
B as carried against it by the rotation; but to
do this more effectually I prefer to employ a
plow share-like scraper H', which may be
mounted either on the spout or on the under
side of the cover and whichshould be inclined
from a radial position outwardly in a direc-
tion opposite to the rotation, so as to extend
obliguely across the flange with the outer end
farthest advanced, and thus be better adapt-
ed to throw the coal inward or toward the cen-
ter of the chamber than it would be if occu-
pying a radial position.

The casing is provided with an extension

‘G’ at one side for allowing the clinkers and

ashes to be discharged, and the shaft is pro-
vided with a cone I, which causes the ashes

and clinkers descending. in the cylindrical

part of the chamber to be deflected out to-
ward the outer margin of the base-plate A’,
80 as tolie outside the innerline of the cham-
ber, and a scraper J is mounted on the cas-
ing and extends obliquely across the margin
of the base-plate outside the base of the cone,

728,224

80 as to sweep the ashes and clinkers off into
an ash-receptacle G2, which is filled with wa-
ter rising above the lower edge g’ of the ex-
tension to form a water seal. -

The bottom of the base-plate is provided
with an annular rack K, with which a pinion
I of a power-shaft is made to engage for ro-
tating the chamber.

The cover is provided with one or more
openings ¢', which are in line with the inte-
rior of the cylindrical part of the chamber,
80 that one or more stoking-bars may be in-
serted and extended down alongside the wall
for scraping off clinkers when required.
These openings are closed ordinarily.

In operatiou only a small amount of air is
admitted at the bottom in order to completely
burn the carbon passing down toward the
bottom of the cylindrical part of the cham-
ber. The coal-spout being kept constantly
full while the chamber is rotated will con-
stantly deliver its layer of coal on the flange
or bottom of the enlarged upper part of the
chamber. The rotation is slow, it being cal-
culated so that the coal remaining on the up-
per bottom during the making of a complete
revolution will have all of the hydrocarbons
distilled out of it, so that it will be completely
coked when reaching the seraper H', by which
it will be constantly thrown off the flange
into the lower central eylindrieal part, there-
by keeping up a constant feeding of fresh
coal to the upper part of the chamber and a
constant feeding of coke to the central lower
part and a constant discharge of ashes and
clinkers as long as the rotation continues.
While it is thought that the first-named ob-
jeet is best attained in and by a rotary cham-
ber such as here shown and desecribed, it is
contemplated that it may be attained in a
stationary gas-producer having a chamber of
substantially the construction here shown in
connection with any known wmeans for caus-
ing the coal to be fed into and passed on
through  the chamber while being subjected
to the distilling and oxidizing operations in
the upper part of the chamber and to the
final complete burning of the carbon in the
lower part of the chamber. : :

Having thus fully described my invention
and its operation, what I claim is—

1. In an apparatus of the class deseribed, a
gas-producer chamber having a central, lower
part and an enlarged, upper part provided
with a cover common to both parts, the bot-
tom of the upper part being connected with
the upper part of the central, lower part and
adapted to retain fuel in the upper part dis-
tinet from the fuel in the central, lower part,
as specified. '
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2. In an apparatus of the class described, a

chamber having a central, lower part and an
enlarged, upper part with a cover common
to both parts, the bottom of the upper part
being connected with the top of the lower
part and adapted to retain fuel in the upper
part distinet from fuel in the lower part, and
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the cover being provided with openings for
admitsing air into the chamber over the bot-
tom of the lower part, as specified.

3. In an apparatus of the class described, a
chamber having a central, lower part, an en-
larged, upper part and a cover common to
both parts, the bottom of the upper part be-
ing joined to the top of the central, lower
part and adapted to retain fuel in the upper
part distinet from fuel in the central, lower
part, in combination with a flue communicat-
ing with the central, lower part below the

. fuel-line therein, as specified.

4. In an apparatus of the class described, a
chamber having a central, lower part, an en-
larged, npper part and a cover common to
both parts, the bottom of the upper part be-
ing joined to the top of the central, lower
part and adapted to retain fuel in the upper
part distinet from fuel in the lower part, in
combination with a flue communicating with

the central, lower part, below the fuel-line
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therein, means for feeding fuel to the bottom
of the upper part and for causing the fuel to
pass oun from the bottom of the upper part to
the central, lower part, as specified.

9. In an apparatus of the class described, a

- chamber having a central, lower part, an en-
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larged, upper part and a perforated cover
common to both parts, the bottom of the up-
per part being joined to the top of the lower
part and adapted to retain fuel in the upper
part ‘distinct from the fuel in the central,
lower part, in combination with a flue -com-
municating with the central, lower part be-
low the fuel-line therein, and means in con-
nection with the perforations of the cover for
foreing air into the upper part of the cham-
ber, as specified.

6. In an apparatus of the class described, a
chamber having a central, lower part, an en-

larged, upper part and a perforated cover

common to both parts, the bottom of the en-

- larged, upper part being joined to the top of
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the central, lower part and adapted to retain
fuel in the upper part distinct from fuel in
the lower part, in combination with a flue

~ communicating with the central, lower part
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and means in connection with the perfora-
tions of the cover for forcing and regulating
the introduction of airinto {he upper part of
the chamber, as specified.

7. Inanapparatus of the class deseribed, a

3

chamber comprising a plate at the bottom
mounted on a vertical, rotatable shaft, a cen-
tral, eylindrical part mounted on the bottom
plate, and an enlarged, upper part mounted
on the cylindrical part, a cover extended over
the top of the chamber, an independent sup-
port for the cover, and a-water-seal connec-
tion between the cover and the outer rim of
the enlarged part of the chamber, as speci-
fied.

8. Inan apparatus of the class deseribed, a
chamber comprising a horizontal bottom plate
mounted on a vertical, rotatable shaft, a cen-
tral, eylindrical part mounted on the bottom
plate, an enlarged, upper part having its bot-
tom connected to the upper end of the cen-
tral, cylindrical part, a cover extended over
the enlarged part and central, cylindrical
part, a water seal in connection, and an inde-
pendent support for the cover, in combina-
tion with a flue extended down through the
enlarged part of the chamber and communi-
cating with the central, cylindrical part well
below the bottom of the enlarged part, as
specified.

9. Anapparatusof the class deseribed,com-
prising a chamber having the bottom plate,
central, eylindrical, lower part and enlarged,
upper part connected as shown and mounted
on a vertical, rotatable shaft in combination
with a perforated, stationary cover supported
independently thereof, a water seal between

‘the coverand the adjacent, upper part, a feed-

spout extended through the cover over the
bottom of the enlarged part of the chamber,
and a scraper arranged to sweep the said bot-
tom, as specified. .

10. An apparatus of the class deseribed,
comprising a chamber havinga bottom plate,
central, lower part and enlarged, upper part
mounted on a vertical rotatable shaft, a sta-
tionary cover independently supported over
the same and having water-seal connection

_therewith, a casing surrounding' the bottom

plateand having water-seal connections there-
with and with the lower edge of the chamber-
wall, and a scraper mounted on the casing
and arranged to sweep the outer margin of
the bottom plate, as specified.
F. W. MATTHIESSEN.
Witnesses:
Gxo. P. BLow,
F. G. TRENADY.
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