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To all whom it maly COnCerw:

- Beit known that [, ANDRE CLOUARD, a citi-
zen of the French Republic, residing at Caen,
France, have invented certain new and use-

fol Improvements in Gazogenes, (for which I
~have obtained Letters Patent in France, No.-

246,795, dated April 24, 1895,) of WhlGh the

_follow ing is & Speclﬁeatlon

My mven‘mon relates to a new gazogene

adapted to transform solid combust1bles es-

pecially slack and small coal, into combusti-
ble gas containing no tarry substances or hy-
drocarburets that condense under pressure
and ordinary temperature and which may he
used for heating or for the produemon of
power.

Referring to the dl‘&'ﬂ ings which accom-

- pany the s_pemﬁeatlon to aid the description,
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of the lower

Figure 1 is a vertical section of one form of
the gazogene, and Fig. 2 is a vertical section
part of a modified gazogene

My gazogene is composed of——

Kirst, a vertical furnace a, made of refrac-
tory material and equipped at its inner parts
with recesses or grooves 1, 2, 3, and 4, which
afford an easy passage to gases which enter

~ into ‘the fuel contained in the furnace or
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which pass out of the same. These grooves
may be substituted by conduits arranged
aroundthefurnace and communicating there-
with by means of suitable openings. =
Second, the ash-box b. The fuel is plled
up on the bottom of the ash-box or rests on a,

. grate arranged in the lower part of the fur-

nace. | | ~
-~ Third, a pipe ¢, through which the air and
steam necessary for the operation of the ap-

paratus are fed, and which communicates
with groove 2 and the ash-box b.

Fourth a pipe d connecting the grooves 1

and 3.
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 Fifth, a pipe e, connectmo‘ with groove 4
and throun'h whlch the gases flow off.
On top of the furnace a is arranged a cham-

‘ber 7, divided in its upper part by a partition
g. ‘On one compartment £ a suitable funnel

 or hopper for feeding may be arranged, and

this compartment serves as a reeepta,cle for
the fuel, which, passing underneath the par-
tition g, gradually enters into the furnace a,
as 1equ1red The compartment ¢ contains a

with fuel,

‘trogen. of the air.
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plate 6, to which are connected rods 5 57 At
its upper surface this plate is connected to a
rod 7, passing freely through an opening pro-
vided in the upper wall of the comparliment .

The operation of the apparatus as de-

Scribed with reference to Fig. 1 1s asfollows:

When the furnace o is filled with coke and
the fire 1s started, so as to bring the coke fto
incandescence, the receptacle h being filled
a mixture of air and steam is ad-
mitted through the pipe ¢. Part of this mix-
ture goes downwald and enters into the fur-
nace through the ash-box b and part of it
o0es upward and will enter the furnace
through the groove 2. This mixture of air
and steam will be decomposed when coming
into contact with the incandescent coke and
keep up the combustion. The result is, as
in all gazogenes, a mixture of combustible
cases formed principally of carboniec oxid,
carbonic acid, and of hydrogen and the ni-
Part of the gases fhus
formed near the groove 2 will pass downward
into the furnace and flow off through pipe ¢

with those gases that are formed in the lower

part of the furnace by the combustion of the
coke. Another part of the gases formed
near the groove 2 goes upward to groove 1
and there strikes the layer of fresh coal fed
from the receptacle /v and passes through the
same. This coalisdecomposed by the action

of theheat of the gases and the radiation of

the incandescent coke in several hydrocar-

burets, some of them in the form of gas,

others in the state of vapors or tar, and the

balance in the form of coke for the feeding

of the furnace. Thefree hydrocarburets and
the gases produced by the combustion of

| coke flow oft together through groove 1 and
pass down through pipe d into groove 3 and

into the coke contained into the furnace.
They mix there with the downward-flowing
gases, to pass out through pipe ¢ and near
groove 4come together with the upward-flow-
Ing gases from the lower part of the furnace.
In ¢onsequence of the heat in this part of the

furnace the tar and vapors of hydrocarburets

are decomposed into permanent gaseous hy-
drocarburets and pulverulent carbon, which
in their state of formation in contact with the

| carbonic acid of the [gases form carbon oxid.
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5o furnacebetween the points of communication |

&I

This entire gaseous mixture flows off through
pipe e.

During the distillation of the coal near the
groove 1 it softens and thus pieces and dust
form a crust and a layer of coke which would
prevent the fuel in the receptacle /i to drop

downward. This disadvantage is removed

by crushing from time to time the layer of
coke formed, which is effected by means of
the rods 5, and to this end the rod 7 is moved
up and down by any suitable means.

IFig. 2 shows a modification of Fig. 1, which

may be used where circumstances require an .

apparatus of reduced height. This reduced
heightis obtained by omlttmﬂ" the part of the
furnace between grooves 3 ‘md 4. Thegroove
is only provided at the side where the pipe ¢
ends and the grooves 3 and 3’ are only pro-
vided at twe opposite sides of the furnace.
The air and steam are admitted through pipe
¢ into groove 2 and into the ash-box 0. The

£ases dlSLIlled from the coal pass through

pipe d into the groove 3, from where they pass
through the plle of 111candescent coke to be
transformed into permanent gaseous hydro-
carburets in the same manner as in the appa-
ratus shown in Fig. 1. The gases flow off
through pipe e.

The gazogene shown in Fig. 2 can be pro-
vided with a fuel-receptacle and be equipped
with a crusher for the layer of coke similar
to that before described; but these parts are
not shown in Kig. 2.

Having descubed my invention and set
forth its merits_, what I claim is—

1. In a gazogene, the combination with a
vertical furnace, of a flue for the admission
of air and steam communicating with the
furnace at two points, one point being at the
bottom of the furnace and the other point
near the upper part of the furnace below the
point where the fuel is fed thereto, a gas-flue
communicating at its upper end with the fur-
nace above the point where the air and steam
flue communicates therewith at its upper end
and at 1ts other end communicating with the
furnace between the pointsof communication

of the two ends of the air and steam flue |

therewith, and an exit-flue leading from the

594,460

of the air and steam flue therewith, substan-
tially as and for the purposes deseribed.

2. In a gazogene, the combination with the
vertical furnace, of a flue for the admission
of air and steam communicating with the fur-
nace at two points, one point being at the bot-
tom of the furnace and the other point near
the upper part of the furnace below the point
where the fuel is fed thereto, a gas-exit flue
leading from the furnace between the points
of communication of the air and steam flue
therewith, and a gas-flue communicating at
one end with Lhe furnace above the point
where the alr and steam flue communicates
therewith at its upper end and at its other
end communicating with the furnace between
the points where the air and steam flue com-

municates therewith at both ends and above

the point where the gas-exit flue communi-
cates therewith, substantially as and for the
purposes described.

3. In a gazogene, the combination of the
vertical furnace, the feed -hopper opening
into the same at its upper end and divided
centrally by a vertical partition, vertically-
movable rods operating in the hopper to one
side of the partition and adapted to crush
the cake of coke formed at the upper end of
the furnace, a flue for the admission of air
and steam communicating at one end with
the upper portion of the furnace and at the
other end with the lower portion of the fur-
nace, a gas-flue communicating at its upper
end with the furnace above the point where
the upper end of the air and steam flue com-
municates therewith and atits other end with
the furnace between the points where the
two ends of said flue communicate therewith,
and a gas-exit flue leading from the furnace
between the points of communication of the
air and steam flue therewith, substantially as
and for the purposes described.

In testimony that I claim the foregoing I
have hereunto set my hand this 25th day of
October, 1395.

ANDRE CLOUARD.

Witnesses:
VICTOR MATROU,
FREDERIC MATROU,
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