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To all whom it may concern :

Be it known that we, GEORGE W. HARRIS
and AUGUSTUS L. ALLEN, of- Poughkeepsie,
in the county of Dutchess and State of New
York, haveinvented certain new and useful Im-
provements in the Manufacture of Gas, which
improvements are fully set forth in the fol-
lowing specification and accompanying draw-
ings.

This invention relates to certain improve-
ments in the manufacture of gas for heating
and illaminating purposes, and apparatus
therefor, and it is particularly designed to Le
employed in connection with what is known
as the “Allen-Harris or American hydrocar-
bon process of manufacturing gas,” in which
the gas is produced by the decomposition of
water by means of highly-heated carbon, and
afterward enriched by distilling with it rich
bituminous coals, petroleum, or other hydro-
carbon, in order to secure the necessary il-
luminating properties, and at the same time
to increase its volume.

In the manufacture of gas by the decompo-
sition of water, it is essential to maintain the
decomposing-retorts at an intense heat. To ef-
fect this it is absolutely necessary that a large
quantity of oxygen shounld be supplied to and
caused to pass through the fuel. This has
heretofore been accomplished by giving the
products of combustion from the furnace a
direct passage to the chimney to create the
necessary draft. When the intensely-heated
products of combustion, however, are thus al-
_lowed to directly escape, it is evident that
great waste of available heat occurs, entailing
useless expense in the manufacture of the gas,
which it is the object of our present invention
to obviate by utilizing the waste heat to gen-
erate the steam in a suitable boiler for sub-
sequent decomposition.

It has been found in practice, however, that
if a boiler or generator is interposed between
the exit-flues of the furnace and the chimney
it forms such an obstruction to the draft that
the proper intensity of heat cannot be ob-
tained in the furnace. :

We have discovered that, by the use of
anthracite coal or other non-bituminous fuel,

and a forced blast of air through the same,
the proper intensity- of heat for the de-
composition of the water may be maintained
in the decomposing-retorts, while at the same
time the waste heat may be utilized for gen-
erating the steamn for subsequent decomposi-
tion for the manuafacture of the gas; and to
this end our invention consists, first, in an
improved method of heating gas-retorts, and
utilizing the waste - heat of the furnace by
charging the fire-box of the furnace with an-
thracite cval or other non - bituminous fuel,
urging the combustion by . a foreced air-blast
through the fuel, and conducting the waste
products of combustion through flues, so as to
heat a steam boiler or generator, whereby the
steam for subsequent decomposition is gen-
erated, as more fully hereinafter specified;
second, in the combination, with the furnace,
of a bench of retorts, consisting of one or more
hydrogen-retorts and one or more hydrocar-
bon or oil retorts, of an air-blast pipe leading
into the furnace below the fire-box, and a
boiler located above the retorts and heated
by the waste heat of the furnace, as more
fully hereinafter specified.

In the drawings, Figure 1 represents a front
view of a series of furnaces and benches and
a boiler located above the same with portions
of the walls of the furnace cut away, showing
the boiler and flues around the same in longi-
tudinal section. Fig.2 represents a view look-
ing down upon the boiler, the upper part of
the furnace being removed in order to show
the flues around the boiler; and Fig. 3 repre-
sents a longitudinal section of the boiler and
the upper part of the furnaces.

The letter A represents a series of retorts
arranged in benches above the furnace B. At
the front of the benches, preferably below the
floor of the retort-house, extends a pipe or
main, C, which is connected with an air-fore-
ing apparatus of any suitable deseription.
From the pipe C extend a series of branch
pipes, D, entering the ash-pits of the respective
furnaces, as shown at E, or a chamber, E, ex-
tending around, or partially around, the ash-
pit, and communicating with the same, where-
by the air will be warmed before escaping into
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the ash-pit, the mouth of which may be closed
by a suitable door when the furnace is in
operation.

The benches of retorts are arranged above
their respective furnaces, and are connected
with each other in the manner usually prac-
ticed in carrying out the Allen-Harris process
of manufacturing gas, the retorts at the sides
of each bench formmo what are technically

known as the ¢ hydrooen retorts,” and the in-

termediate retorts ¢ the hvdmcarbon or oil
retorts,” of the benches, and, as this arrange-
ment of retortsis common and well known, no
further description of the same is here deemed
necessary.

The letter F represents a steam-boiler, ‘which
may be of any suitable desceription, an ordi-
nary horizontal tubular boiler being illustrated
in the present instance. Said boiler is located
above the fire-chamber of the furnace or fur-

naces, in the path of the escaping products of

combustlon

In the present case 1t is represented as lo-
cated in a flue, G, extending across the upper
part of the furnaces BB B above the retorts.
At one side of said flue &, and running paral-
lel with it, is a flue, H, communicating with
said flue G by means of an opening or pas-
sage, I. Said flue G, at the end opposite the
passage I, opens into a-short vertical flue, K
which connects with the tubes T of the boiler,
the said tubes leading into an- escape flue or
chimney, M, through a passage or flue, N.

The flue H also leads into the escape fine or
chimney M through an opening or passage, I

The letter O represents a damper, adapted
to be shifted by means of a damper-rod, o, so
-as to fall opposite the passage I or the pas-
sage I/, as may be desired, in order to pass the
produets of combustion into the flue G when
it is desired to heat the boiler, or directly into

the chimney in order to start the fires in the .

furnaces, or cut off the heat from said boiler.

From the respective furnaces or combustion-
chambers of the same extend a series of ver-
tical or uptake flues, R R, which terminate in
the flue H, for the purpose of conducting the
products of combustion from the furnaces to
said flue H, and from thence to the flues un-
der and through the boiler.

The operation of our invention is as fol-
lows: The furnaces, retorts, and boiler being
proverly charged and the fuel in the furnaces
fired, the air-blast is turned on, so as to force
a carrent of air up through the burning fuel.
This causes an active combustion, resnlting in
an intense heat around the retorts. Owing
to the intensity of the heat thus produced, the_
escaping products of combustion are highly
heated, which heatis absorbedand utilized by
the water in the boiler or steam-generator,
generating the steam for subsequent decompo-
sition.

I claim—

1. The method herein-described for heating
gas-retorts, and utilizing the waste heat of the
furnace by charging the fire-box of the same
with anthracite coal or other non-bituminous
fuel, urging the combustion by a forced air-
blast through the fuel, and conducting the
waste produets of oombustlon throu@h flues
for beating a steam boiler or oenerator, all
substantially as herein set forth.

2. In combination with the furnace of a
bench of- retorts, the hydrogen-retorfs and
hydrocarbon retort or retorts, a dry air-blast
pipeleadinginto thefurnace below the fire-box,
and a boiler located on top of the furnace for
supplying steam to the hydrogen-retorts, and
heated by the waste heat of the furnace, sub-
stantially as herein specified.

GEO. W. HARRIS,
AUGUSTUS L. ALLEN.

Witnesses:
H. P. ALLEN,
AUuG. H. ALLEN.




