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To ail whom it may concermn:

Beitknown that I, EMIL FLEISCHER, doctor
of philosophy, ohomlst residing at Thlorﬂar-

tenstrasse 32, Dresdon-Strehlen in the Kmn'-*

dom of Saxony, Germany, have invented new
-and usefullmprovements in the Manufacture
- of Gas, of which the foﬂowmﬂ' 1 a specifica-
tion.

The present invention rolates to the manu-
facture of water-gas.

The object of the process is twot‘old

I10

First. Toproduce a so-called ‘‘three-quar-

ter water-gas,” being a mixed gas gifted with

greater heating power than the existing and

15 well-known kinds of mixed gases.. The three-

quarter water-gas is composed of twonty—ﬁve_-

“ percent. of nitrogen and seventy-five per cent.
of combustible gases, (CO, H,-CH,, and the
like,) thereby essontla,lly dlffermg from the
ordmmv mixed gas, known as ‘* Dowson” gas,

which contains ﬂfty per eont of mtron'en and
more.
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Second. To produce the gas not only, as in

the case of said Dowson gas, from coke or

bltummous fuel.

The essential features. of the process may

be described as follows: A layerless than two

meters high of the combustible material in |

an inoandesoent state 1s first subjected to a
strong blast of air. Asset forth in Dellwik’s
patent; No. 636,899, the blast is to be so oper-
ated as to cause ea,rbomo-amd gas to prepon-

derate in the escaping gases over the oxid of
carbon. After this fresh fuel is thrown in

the flue-valve is closed and the gas-valve
opened. By considerably reducing the sec-
tion of the twyer-openings and slowing down
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the blast engine or device a quantity of air,

suitably diminished against the volume pre-
viously injected, is next blown in and, in the
nature of things, mostly burneéd - to oxid of
carbon. The *f fronera,tor-n'_a.s” thus produced
is conveyed to the gas-holder. To distinguish
itfrom thefirstor prohmln ary blowing perlod
to be brle y designated hencéfor th as the
“primary”’ blast, tho second blowing period

will be shortly ca,llod the ‘“‘secondar y” ‘blast

in what follows. However, since it is in-
5o tended to produce likewise wator-gas for the
purpose of mixing it with the generator-gas

| ondary blast.

anthracite, but also from ordmary coal or

| steam is sent through the layer of incandes-.
cent material either before or after the sec-
As soon as the decomposition
of the steam is perceived to decrease, owing 55
to the cooling down of the layer of fuel, the
ran i8 finished and another run started by
going back to the primary blast. -

In order to turn the heating capacity in the
fuel to the utmost account and to cause the
resulting three-quarter water-gas to con-

6o

1 tain no more than twenty-five per cent. of

nitrogen, it is indispensable that the quan-
tity of airintroduced in the secondary period
‘be smaller than that injected in the primary
or preliminary part of the run. The air in-
jected in the secondary period may be re-
duced, in fact, to one-half the former quan-
tity, and-in no case should exceed three-fifths
of the volume of water-gas. This applies
I more especially when tho primary blast 1s
made to generate carbonic acid according to
Dellwik’s patent, No. 636,899, where the car-
‘bon burned to oxid of oarbon in the primary
l as well as in the seoondary blast periods, and 4k
-oqual quantities of air used on both occa-
sions, sixty-seven per cent. only of the heat-
ing capacity in the fuel could at the utmost
be made available in the formation of the
mixed gas. In that case the resulting gas in-
stead of containing only twenty-five per cent.
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' ' of nitrogen will contain nearly forty per cent.,

and, 1ndeed be but little better than Dowson
oas, "which shows fifty per cent: of the preju-
dicial ingredient. On the other hand, if the
same quantity of airis equally 1n;]eoted in the
| primary and secondary blasts and CO, pro-
| duced on both occasions the utilization of the
heating capacity in the fuel 18 easily carried
up to ninety per cent., owing to the increased
decomposition of steam Sbl]l the mixed gas
resulting from the process is found to oontam
no less than thirty-one per cent. of nitrogen.
Only of the proportion of the quantities of air
| used in the primary and secondary blasts is
| fixed atabout two to one, the utilization of the
heat reaches its maximum figure of 90.7 per
cent. and a mixed gas is obtained showing but
23.1 per cent. of nit-rogen and justifying,there-
fore, the name of ‘‘three-quarter water-gas.” oo
Accordingly in the present process a third pe-
riod is added to the two customary periods of
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the kindling and the steaming blasts.
ful gas being likewise produced in this addi-
tional period, there are consequently two gas-
ing stages under the present method. The
object of this insertion of another gasing
stage 1s, in the first place,to prolong the time
for the distillation of the coal-—a process spes-
cially favored by blowing for more carbonic
acid than carbonic oxid under the German
patent, No. 115,666—and, secondly, to further
promote distillation by starting it with a low
supply of heat through arranging the addi-
tional gasing period to follow after the steam-
ing period. Supposing both the secondary
or gas blast period and the steaming period
to last fifteen minutes each, the coal will be
effectually coked during four times fifteen or
sixty minutes by the passing water and gen-
erator gases before it is burned to carbonic
acld in the subsequent primary blast.
Although it is quite possible to produce
three-quarter water-gas from coal by means
of a single generator, provided that the two
blast periods are carried out in the man-
ner and under the conditions described, yvet
when using coal it is more rational to make
use of twin generators. A twin arrangement
of this kind, as shown in the accompanying
drawing, consists of two independent gener-
ators A and B, each provided with all the nec-
éssary alr and steam condunits, gas and flue or

escape valves, and communicating with each

other only by a passage G, arranged above the
layersof fuel. Innow describing the method
of ecarrying out the present process one of
the twin generators will be called A and the
other B.

Let it be assumed that both generators are
charged with a layer one to two meters deep
of incandescent coal. First astrong blast is
started in A, with the twyer fully open, which
will prodnce CO,. While keeping up the
blast the quantity of air introduced into A is
gaged by some suitable means—say by regis-
tering the number of strokes of the blast en-
gine or device. The gases issuing from A
are either allowed to pass away as waste
through the opened escape-valve A’ or are
made use of forthe purpose of preheating wa-
ter or superheating steam. At the eonclusion
of the primary or kindling blast period the
air-blast slide of A is closed, the blast is
stopped, and a layer of fresh coal introduced
in A, while the escape-valves A’ of both gen-
rators are closed and the gas-valve D, which
18 connected with the ash-pit of A and which
closes the passage of the gas through the pipes
C to the gas-meter, is opened. During the
secondary or gas-blast period now following
(the object of which is the production of CO)
the air may be introduced either directly
to A orthrough B. Itis, however, preferable
to pass the blast into the body which has not
yet received the preliminary blast. Accord-
ingly the blast is turned on through B, the
quantity of air thus introduced being less

A use- |
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troduced into A during the previous blast.
In order to be able to mete out that quantify

with some measure of exactness, the blast is

introduced much more slowly than in the

previous blast period, (at about one-eighth of

the speed,) while the slide in the twyer £ is so
far closed as to cause in the blast-conduits
the same pressure as during the previous pri-
mary blast. During this timme the number of
strokes of the blast-engine are again counted
and when their number reaches one-half of
the number obtained in the primary blast the
blast is stopped. In this manner half the

quantity of air which had been introduced in

A during the primary-blast period is slowly
driven through the secondary or gas-blast
period. The generator-gas thus obtained
passes through I3, erosses over at the top into

A, where it greatly assists in the combustion

or coking of the charge of fresh coal, descends
through A, (in the course of which the tarry-
vapors of the coal on coming in contact with
the hotter coke layers, through which they
have to pass, are decomposed,)

scrubber and gasometer. The proper quan-
tity of air having thus been introduced, the
gas- blast period is brought to an end by

stopping the blast-engine and fully closing the
blast slide or valve. Steam ashot as possible
(preferably superheated) is now admitted
from below through the pipes E F to B, which
passes along the same way as did the air be-
fore, and in doing so again powerfully con-
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990
until it ar-

rivesin the ash-pit of A, from which it passes
through the gas-valve D and pipe C into the
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tributes toward the driving out of any gas

evolved from thecogl in chamber A. Bythus
Introducing steam water-gas is generated,

such generation depending on the consump-

tion of heat accumulated in the fuel. The
cessation of such generation of water-gas
marks the conelusion of the whole process,
after which the operations which character-
1ze the various period or phases (primary or
kindling blast, secondary or gas blast, intro-
duction of steam) are repeated in the same
order, with this difference, however, that it
1S now B3 on which the primary blast is turned.
It will be clear that the fresh coal with which
A had been charged will twice be subjected
to the process of distillation—viz., when hot
generator-gas and, again, when the steam or
water-gas are passing through it upward from
below—whereby an even more energetic reac-
tion is secured than was the case in the pre-
ceding phase. In this manner four long pe-
riods for distilling the coal are obtained be-
fore it is finally consumed in the blast-pro-
ducing CO,, for which reason the new process
18 eminently adapted for the employment of
coal.

In the case of more or less gaseous coal the
various operations of the process will follow

each other and be carried out in the manner

described—uz. e., they will be marked by an
independent and separate injection of steam.

than (preferably only half) the quantity in- [ In the case of coal poor in gas the steam is
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admitted simultaneously with the gas-blast.
In the latter case it is advisable to admit the
steam not from below the grate, but from

above the layer of fuel into that particular

generator which happens to be in the gas-
blast period, so that the hot ﬂ'enerator oas
may help to heat the steam, after which bobh
pass over into the other wenemtor

It is possible to vary the sequence of the
different phases or periods forming the com-
plete process or cycle, and also the moment

at which the generators are charged with |

fresh fuel—z. e., before, during, or after the
gas-blast pemod—-—-whereby the time allowed
for the distillation of the coal may be con-
veniently prolonged or reduced to the quan-
tity of gas in the coal. It is even feasible to
divide the primary-blast phase, since it may

- be advisable to use, for instance, the strong
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- over, characterized by quantitative dlvermty'
as reﬂ*ards the volumes of air needed, since it
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blast, for a short time before mtroduemﬂ'

steam and again before the gas-blast; but 1

whatever Va.rla,tmn may be found. expedlent
according to the quality of the coal employed,

still the characteristic feature of this proc-
ess remains unalterable under any circum-
stances—viz., that there are always at least
two distinet blast periods required—whereas
all other processes for the production of
mixed gas like Dowson make use of only a
single wnbmuous blast. Apart from their
different import the two blast periodsat least
required under the present method are, more-

is not rational to consume more air in the pro-
duection of CO than in the production of CO.,.

Finally, it should be observed that these sev-
eral blast periods have to be maintained even
when they do not follow each other immedi-
ately, but are separated by the injection of

steam. Then, again, the treatment in a twin

generator 18 necuhm as regardsthe waysand
directions which the gases are made to follow
during the several perlods With reference to
the product itself the three-quarter water-gas

may be claimed as a perfectly new deserlptlou-

of mixed gas not previously obtained by any-
body else, Up to the present time no mixed
oas has been produced in a generator which
contains appreciably less than fifty per cent.
of nitrogen. While a cubic meter of Dow-

- son’s gas, according to Fisher, contains only
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thirteen hundred and sixty calories, a cubie
meter of the three-quarter water-gas contains
a combustion-heat of more than three thou-
sand calories, thereby well dividing the fields

on which the one or the other should be em- |

ployed. - Finally, it may be observed that

when the object of the gas-blast (without

steam injection) is only to obtain generator-
gas, this may be employed for the produc-
tion of the necessary quantity of steam as

well as for driving, by means of a gas-motor,
the blast apparatus.

- In this manner a gas is |

| obtained Whmh containg even less nitrogen

in proportion, while the heat obtained from
the coal is decreased by barely a few per
cent. turned to aceount in the produection of
steam and motor power.

The prineipal characteristic of this process
will be found under all circumstances in the

-employment of several blast periods mstead

of only one.

Now what I claim, and desire to secure byl

Letters Patent, is the following:
‘1. Inthe process of making water-gas f1 om
bituminous fuel by blowmn' up the fuel to

S

05

75

high temperature and passing steam through

it, the improvement which consists in pass-
ing through the generator after the charging
of a flesh auantity of fuel a quantity of air
less than that used for blowing up the fuel

and at rate slower than that used for blow-

ing up and slow enough to ﬂ'enerate producel-
gas,

2. In the process of making water-gas from

bituminous fuel by blowmﬂ* up the fuel to
high temperature and passing steam through
it, “the improvement which consists in pass-
ing through the generator after the charging
of a fresh qua.ntlty of fuel and before the
passing of steam, a quantity of air less than
that used for blowing up the fuel and at rate
slower than that used for blowing up and
adapted to generate producer-gas.

3. The process of making water-gas from
bituminous fuel in twin generators, which
consists in blowing up one generator and
charging fresh fuel into it, blowmg through
the other generator a,quanmty of air less than

necessary to blow it up and at a rate slower

than that used for blowing up, passing the

| escaping gases through the said first genera-

tor, admitting steam mto the second genera-

tor 'and passing the escaping gases throuﬂ*h-

the first generator, blowing up the second

generator, blowing air slowly and in small

quantlty through the first generator, as de-
scribed, and passing steam throucrh the first
ﬂ'ener&tor and afterward through the second
one, substantially as descmbed

4. A process for the production of water-
gas from mineral coal or the like consisting
in the blowing up of the fuel inany ordmary
way causing thereby a high temperature

- throughout the fuel, eh&rﬂ*mﬂ' coal into the.

frenera,tor, generatmﬂ' pr oducer-ﬂ'as by blow-
ing in slowly a quantity of air less than that
used for blowing up the fuel and passmfr
steam through the fuel.

In testlmony whereof 1 have SIgned my
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name to this specification in the presence of

two snbseribing witnesses.
E'\HL FLEISCHER

Witnesses: -
JULIUS HARTMAN,
CASIMIR EIGENSATZ:
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