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(Application filed May 2, 1898,)

H. NEUMANN.
PROCESS OF MAKING GAS.
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To all whom it may conceri: -
De it known that I, HANS NEUMANN, a citi-

zen of Germany, residing at 31 Neuhoffer-

strasse, Cologne-Deutz, in the Empire of Ger-

‘many, haveinventeda certain new and useful

Process forthe Continuous Production of Gas,
(for which I have applied for a patentin Ger-
many, dated October 10, 1897,) of which the
following 18 a specification. |
Producer-gas generated from bituminous
coal by the forcing in of air with or without
the addition of steam cannot be used for gas-
motor engines, as the tarry constituents con-

tained in the gasin becoming deposited clog

thesupply-channels and working parts of the
motor.

The present invention relates to the con-
tinuous production of a gas from bituminous
coalthat shall be practically free from tar and

other condensable constifuents byso arrang-

ing the process of manufacture that after the
cgases have been produced from bituminous
coal in a gas-producer in the ordinary way
they are subjected to.a second operation in a
second producer, whereby the tarry constitu-

ents, d&c., are converted into permanent com-

bustibie gases. Iorthis purpose the bitumi-
nous coalis firsttreated in the ordinary way in
a gas-producer forthe production of generator-
gas by the introduction of air-blast with or
without the addition of steam, which gaswill
consequently contain all the distillation prod-
ucts of the coal—namely, hydrocarbons, tars,
and ammonia. These mixed gases are then
forced through an incandescent body of coke
into which air is at the same time forced.
The tarry constituents are by this means de-
composed, the hydrogen being set free and
the ecarbon converted into carbonic oxid.
Alsothe other hydrocarbons are partially de-
composed in a similar manner and the am-
moniaisdecomposed into hydrogen and nitro-
gen, The heat absorbed by these chemical
operations ig replaced by the combustion of
the excess of the entering air, which forms
producer-gas with the incandescent coke.
The end product is a gas consisting mainly
of carbonic oxid, hydrogen, and niftrogen.
It may, however, contain small quantities of
unreduced tar, and other hydrocarbons, as

| contained therein. The process is most ad-

vantageously carried out in two producers
that are in connection with each other, but the
invention is not limited to such an arrange-
ment. On the accompanying drawings are
shown, by way of example, various arrange-
ments of gas-producers for this purpose.

- Figure 1 shows a vertical section of an ar-
rangement in which the two producers are ar-
ranged side by side. Fig. 2 shows a verti-

cal section of an arrangement in which the

two producers are arranged one above the
other; and Fig. 3 shows a vertical section of
a single producer divided by a partition into
two chambers, each containing a body of in-
candescent coke, the gases produced in the
one chamber being made to pass through the
second chamber. -

In the arrangement shown in Fig. 1 G’ and
G* are two gas-producers, of which G’ is
charged with bituminous coal through hop-
per I, while G* is charged with coke or an-
thracite through hopper F?. When in nox-
mal working condition, the producer G’ con-
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talns incandescentcokeinitslower part,while

the npper part is filled with freshly-charged

coal. .G% on the-other hand, isentirely filled

with incandescentcoke. If nowair be forced

through the pipe L' into the bottom of G
with or without the addition of steam pro-

ducer-gas will be generated, composed of car-

bonic oxid, nitrogen, and possibly some hy-
drogen, which gases, heated to a red heat,
drive off the distillation products from the
upper layers of coal and convert the coal into
coke.

isin its turn converted into coke. The distil-
lation products pass, together with the ordi-

nary producer-gas, through the opening X at

top into the pipe 7, connecting the producer
G' with the bottom of producer G*, which the
gases enter at Z below the grate, whence they

pass up through the mass of incandescent

coke., At the same time air enters the lower
part of producer G* at any desired point
through the nozzles 12 By this means the
above-described decomposition of the gases
is made to take place in producer G2, the dis-

Asthecokelyingon the grate becomes
consumed by this process fresh coal is intro-
duced through the feeding-hopper E', which

.
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also ammonia and carbon dioxid, are still | tillation products being made to combine with
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the coke, forming carbonic acid and water,
which are again converted in the upper part
of the producer into carbonic oxid and hydro-
agen, in which form they pass off through the
discharge-pipe A to wherever reqmred

In the modification shown atI'ig. 2the coke-
producer G*is arranged 1mmedlately over the
coal-producer G', so that the gases pass di-
rectly from the latter into the former, thus
avoiding the use of the pipe ¥y of the ﬁlSB ar-
1anﬂ'ement The ashes of the coke-producer
G2 in this case fall directly into the coal-pro-
ducer. L' and L# are, as before, the air-sup-
ply pipes, and F’ F*® the feedmﬂ'-hoppers

In the arrangement at Fig. 3 the second
producer G* is again arran O'ed at the side of

G’, and the gases after rising up through the

eharﬂ’e of the latter are made to travel in a
downward direction thr ough G*. In conse-
quence hereof the air-supply L2 is arranged
at the upper part of the producer and the
discharge-pipe forthegases A atthelower end
thereof. The producers can be constructed
eitherseparatefromeach other and connected
by a pipe or channel or they can be com-
bined to form a single producer, as shown.
The first producer G’ is again supplied with
coal and the second G with coke, there being
arranged a separate feed-hopper over each
chambel, as indicated by the dotted lines at
' F2. Inthearrangementshowninfull lines
a single feed-hoppel I isprovided intermedi-
ately between the two chambers, in which
chambers both chambers are charged with bi-
taminouscoal.- With this arrangement when

in working condition both chambers will con-

tain incandescent cokein their lower part and
fresh ccal 1n the upper part. The producer-
oas generated in producer G’ must be suffi-
elently hot to raise the coal in the upper parts
of both producers to incandescence and to
distil off their volatile constituents. At a
suitable pomt of the producer G2, below which
the coal isalready deprived of sueh constitu-
ents, a fresh air-supply is admitted through

12 and the above-described action for the de-

composition of the distillation products then
takes place as they descend through the lower
part of G° As the coke is gradually con-
sumed at the grate of each produacer the col-
umn of fuel sinks down and a fresh supply
of coal 1s introduced through the hopper F
and is equally distributed in both chambers.
For maintaining the working condition and
for producing the requisite den*ree of heating
in the twochambersthe alr—supply intr oduced
through L' and 1? can either be previously

heated, or, on the other hand, steam can bein-

brod uced lnto the producer at suitable pomts

whereby, as.is known, the temperature 18 re-
duced by the decomposmon of thesteam andg%i;

formation of water-gas.

I am aware that It has aheady been pro- .
posed to cause the volatile constituents dis-
tilled off from the upper layers of fuel of a
gas-producer to be brought into intimatecon-
tact with the layers of 1ncandescent fuel in o
the lower part of the same producer for their
conversion into permanent gases, but with-
out the introduction of a special body of air 70 -
for this purpose and I do not claim such a

mode of operation as part of my present in-

vention.

Haying now partmular]y described and as-
certained the nature of this invention andin

what manner the same is to be performed, I . R

declale that what I claim is—

‘The method deseribed for the eontmuou‘s- ?— v
ploductmu of combustible gas from bitumi-

‘nous coal,which consistsin foremﬂ' alr throucrh

8o

a body of incandescent bltummous coal, fmd';  -:’3”-

then forcing the gases produced thereby

through meandeseent eoke, together with an

additional quantity ot air and convermnﬂ' the Sy

volatile constituents into permanent ﬂ'ases,.

substantially as described.

2. The method deseribed for the continuous
production of combustible gas from bitumi- .
nous coal, which consists in causing the vola- -

tile constitnents carried along by the other
gases to enter immediately into combination .-
with an additional air-supply while passing -
through a body of incandescent fuel and - -
thereby converted into permanent gases, all =
95

of said steps taking place consecutivelyin one
continuous operatlon inthesame gas-curr ent
as set forth.

3. Thé method deserlbed for the contmuous R .
production of combustible gas, which consists
in producing bituminous volati‘le gases mix-

ing the same with volatile and carbonaceous I
gases, mixing the same with a second supply .

of airand convertmﬂ' the volatile constituents et

into permanent g gases all in one continuous

operation in the same gas-current, subs‘[an-

tially as specified.
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In testimony wher eof I have hereunto set
my hand in presence of two subseribing wit-

NESSeS.

- Witnesses: -
Wirriaym H. MADDEN
- (ERDRUT STE\M

HANS NEUMANN__ -
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