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To all whom it ma _/ GO?@G@?"H '
Be itknown that I, HUGO STRACHE, Ph. D.,

- of Vienna, Province of Lower. Auqtrla in the

10

| e_ated in Fig. 1, and Fig. 4 is a vertical sec-
tional view on line 4 4 indicated in the same
IFig. 5 is a sectional partly plan view
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figure.

sponding

KEmpire of Austria-Hungary, have invented

certain new and useful Improvements in Ap-

paratus for the Manufacture of Water-Gas, of
which the following is a full, clear, and exact

'descllptlon 1efelence being had to the accom-

panying drawmtrs, wherein—

Figure 1 is a vertical section, par Lly in ele-
Vatlon of the appambus for generating wa-
ter-wa% Fig. 2 is a diagram of the arrange-
mentand connection of scrubbers used in con-
nection with the gas-generating apparatus.
Fig. 3 is a homzontal view on 11ne 3 8 indi-

Showmg steam -injector-in pOSILIOH in the in-
let-tube.
Similar letters of Iefel ence indicate corre-
parts in all views of the drawings.
My invention relates to the manufacture of
illuminating and fuel gas; and it consists of

the herein-deseribed apparatusforz the manu- |
| Sg_cloqmw the main flue Z, leadmn* to the chim-
‘ney) shut off the circulation of air through
the apparatus during the period of distilla-
‘tion.
flow of the gases through flues O, O/, and
0%

facture of water-gas of fresh anthracite or bi-
tuminous coal, cal«;e, or 0the1 earbcmaceous
substances. | | |

The apparatus for generating water- zas IS
1llustrated in sectmnal view in Fw‘ 1.

There are two complete circuits promded;

through the entire generating apparatus, one

- from the inlet of the air-blast pipe A through
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inner flue J, pipes A’, switch-slide S’, pipe A%,
oven @, flues O and O, combustion-chamber
C, regenelatm R, and from there through
ﬂue a 1nto main ﬂue 7, leading into chl_mney,

and the other from rthe steam-inlet of pipe B

through generator R, combustion-chamber C,
flues O and 0% oven G, pipe A?, switch-slide

S', and dischar ge-pipe X into the purifying

apparatus Ohannel Kisa branch of the first
circult conveying during the period of hot-
blowing heated blast-airinto the combustion-
chamber C, whereas pipe B*is a branch of
the second cirecuit connecting with pipe B,
conveying the gases genelated in the oven

into the leﬂ'enelatm R during the period of

oas- makmﬂ‘ IFlues J are prowded with pro-

¥ L

‘and- X open.
are in line and equidistantly from each other,
and in slide 8'is provided a chamber 4, which
- is dimensioned to encompass two of the aper-

ing) surfaces.
mulate the heat of the gases passing through
the flue a and give up this heat to the draft-
alr blown throughthem. DBesidesheatingthe

air the heat accuamulated in the walls of flue

J helps also to maintain the required high
temperature in thé regenerator R during the
period of producing gas.

Slides or dampers L’ and L*divide the blast-
air and regulateits low within the apparatus.

‘Damper i ooverns its flow into the oven, and

damper L? governs its flow into the combus—
tion-chamber C through channel K. Switch-
slide S’ (shown in Fig. 4 in sectional view)
is housed in box S, into which pipes A’, A%
The apertures of these pipes

tures in any position of theslide. Thus pipe
A is always open and by shifting slide 8' is
brought in communication either with pipe
A’ or with pipe X, the other pipe bemn' al the
same time closed

- Slides 8% and S° (§° 01051110* air-blast A and

Double - acting valve V governs the

During the period of ‘‘hot-blowing” it
closes flue. O% and during the period of gas-
making it closes flue 0. By mampulatmw

slides 8/, 8%, and S® and double-acting valve.

A% correspondmn‘ly the operation in the ap-

paratus is changed.. Valve m closes passage

O3, Tt is hinged to the outlet and held in

closed posltlon by the weight m’', which is

sufficient to press the Va,lve 10‘111;137 in the

outlet, but does not prevent the opening of
the valve and the escaping of the gases from

the oven when exceeding a pledetermmed
limit of pressure.

The purifying apparatus (3011513133 of a bat-
tery of closed vessels The first of these is
similar to those commonly used for washing
coal-gas and known under the name ‘“scerub-
ber.” It is,however, filled with sulfuric acid
in place of water. When the generated wa-

50 Jthll’]ﬂ‘ 11bs  to increase their contact (heat- | ter-gas is passed through this vessel, all iron

These ribs absorb and accu-
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cambon;l is eliminated therefrom.

bonyl is a gas discovered by Mond and Scrud-
It is developed

2
Iron car-

der and so named by them.

from the pyrites or other compounds of iron
contained in the material £from which the gas

is produced. Connecting with the ou tlet-
pipe of this scrubber and some distance there-

from is arranged the apparatus shown dia-
@ralnmatlcally in Fig. 2 of the drawings.
This apparatus comprises three closed ves-
sels Sc', Sc?, and Sc?, arranged successively
one above the other.
of acid-proof material and are provided with

double bottoms, the inner raised bottom be-
mg pertorated.

nected by gas-conduits [’ and vessels S¢? and
Sc® by gas-conduits [? in such manner that
always the upper end of the preceding con-
nects with the lower end of the next follow-
1ng vessel.
by conduit-pipes m’ and m?* to the top of ves-

sel Sc¢’,in whose bottom is set the outlet-pipe

g. Pipes m' and m® convey the liquids ac-

cumulating on the bottoms of vessels S¢*and

Sc? into Tes&}el Sc’, where they are 1113111zed as
will be etplamed hereinafter.

All liquid-conduits are prowded w1Lh drips

d, traps and cocks cn, co, cm, and cg, respec-
twelv, for reﬂulatm# the flow of the liquids
intoand out of the Vebsels

- of the space of each vessel above the perfo-

35

~ glass, burnt clay, pumice-stone, or some other

rated. bottoms is filled with broken pieces of

~acid-proof material to produce a very large

contact-surface between the upwardly-flow-

 ing gas and the dripping liquids thtourrh the
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serubbers.
‘The raw gas enters vessel Sc throun'h pipe

1 and passes Successwely through this. Ven-

sel, conduit /', vessel S¢*, and eondulb 12 into

_vessel Sc and from there (purified) thr oun*h

pipe ¢ into the odorizing apparatus.
‘The‘odorizing appmmbus comprises a cham-

- ber filled with some porous material, prefer-

~valve. .

55

ably animal charceoal, pumice-stone, wood

fiber, and the like, and a closed vessel con-

nected with the echamber by an outlet-pipe.

provided with a stop - cock .or a reduction-

paratus is scented with nenebmtmw odor

andthen conducted to a reser voir, from whlch |

it is distributed for use. |
The manuvfacture of water-gasis carried on

inthisimproved apparatusas follows At the

,_bemnmno* of the operation theovenis charged

- in its middle part G* with coke and in the up-
6o -

per part with the material (coal, coke, peat,

&e.) of which the gas is tobe produced,where-

as its lowest part “is filled with some r_eadily-
burning material, like wood, &e.

fire is started from underneath, valve V set in
the position shown in the drawings, slides S5

and S° open, and slide S’ set to connect pipe
- A" with pipe A%

in the middle part ‘G2 of the oven.
1. bustion-gases are driven through ﬂua O into

| the combustion-chamber C, w here they are

These vessels are made

Vessel Sc?is connected by
pipen toatank containing concentrated nitrie
‘acid, and vessel Sc¢® is connected by pipeo to

2 watel -tank. Vessels S¢’ and S¢* are con--

- Vessels Sc?and Sc® are connected.

About two-thirds |

:then turned off,

‘The gas in passing through this ap-.

of coke.

# eontmnmﬂ* variousimpur ltles
Then the

Then dmft -a1r 18 drwen in |

676,245

throngh pipe A, flue J, and pipes A’ and A

into the oven,partof it bem odiverted through

channel K into combustmn chamber C. The

air is forced through the burn1nﬂ' coke filled
T he com-

met by a current of fresh heated air driven
into the chamber through channel K. There
all combustible substances contained in the
combustion - gases are entirely consumed.
During this penod the raw material filied in
the upper part of the oven, the regenerator

| R, and also the air-flue J are heated to a very

hwh degrec and the gases escape finally
(throun‘h flue ¢ and main flue Z) into the
chimney. This (the period of operation called
“‘hot-blowing ”) is continued until nearly all
of the coke ﬁlled in the oven is burned up.

Then the air-blast is shut off by slide S°, slide

S? is closed, valve V 1s pushed down to close
communication between flues O’ and O, and

overheated steam is driven through the in-
jector E into the pipe B. The. suctlon created

"o

7S

30

by the forcible injection of steam into the |

pipe B draws first the gases from the oven G

and then the pmducts of the distillation of

the raw material filled into the upper part G

95

1 of the oven through pipe B into the regenera-

tor R and drives Lhem through the combus- |

tion-chamber C and flues O_and O? into the

top of the oven. 'Theraw material filled into
the top of the oven is coked. The products
of the distillation are drawn through the glow-

ing coke in the middle part of the oven, are
-thereby chemically separated, and, absmbmﬂ'

the hydrogen of the injected steam are t]lllb
transformed into water-gas,which passesfrom
the generator thr01wh pipes A® and X into

the puufymn' apparatus. The period ot gen-
erating gas is stopped when ‘the charge of
fresh mateua,l is fully coked. The steam 18
valve V moved upward to
close flue O?, slide S shifted, a fresh material

1 1is filled in the oven, slides S% and S® with-

drawn, and the fire, mﬂamed afresh by air,
driven through pipe A, as described above.
When first charging the oven, a charge of
cokeisrequired; but every subsequent char o6
consists only of fxesh carbonaceous mmteual
because this material is coked during Lhe
period of generating gas, and when the coke

118 consumed this fresh char ge drops into the

middle part of the oven and serves 1n the
next turn the same purpose asthe first charge
The slag, ash, and other residue of
the combustion process are withdrawn from
the bottom partof the oven after each period
of gas-making and before the fresh mftterml
is chm oged. - -

The ﬂ"enerated water-gas is not pure, it
The most de-
tra,ctive'of these is iron carbonyl, which 1s
combustible and would render the gas unfif

for illuminating purposes, because its residue

(almost pure oxid of ir on) would settle on the
incandescent material nsed in the bumer and
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‘quicklyrenderit useless. Ironcarbonyl may [

- be eliminated by conducting the raw gas
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deposited on the pipes.

cent. of carbonie dioxid.
not eliminated because the carbonic oxid in-

through iron pipes heated to red heat, whele—

by the 1ron carbonyl is separated mto its
components and the iron thus liberated is
It may also be elimi-
nated by driving the gas through a chamber

wherein it is brought into contact with some

acld, preferably sulfuric acid. This latter
method is preferable.

The raw water-gas contains also carbonic
oxid and carbonic dioxid, their relative quan-
tity varying, according to the material used
in distillation, from thirty to forty per cent.
of carboniec oxid and from two to five per

These gases are

creases the heating capacity of the gas, and

the quantity of the carbonic dioxid (fmm two

to five per cent.) is so insignificant that its
effect is not noticeable in the use of the gas.

Hydric sulfid is another 1mpur1ty con-

tained in the raw water-gas generated in my
apparatus. This is ehmmated in my im-
proved apparatus illustrated diagrammadtic-
ally in I'ig. 2 by nitrie acid in such manner
that the nitric acid is more fully utilized and
the necessity of using such large quantities
of it as required in the processes heretofore
known obviated. In myimproved apparatus
orie quantity of nitric acid is used continu-
ously until consumed, though the hydric sul-
fid 1s not as completely eliminated as it
would be if the nitric acid were not used
over again. The result, however, is fully
adequate for practical use.
of the apparatus is based on. the discovery
that tetroxid of nitrogen (N,0,) dissolves
in water, forming nitric acid (FHINO,) and
nitrous acid (IIN02,) and further upon the
fact that the nitrous acid when in an aqueous
solution separates easily into nitric acid and
nitric oxid, and finally that nitric acid when
in diluted solution precipitates sulfur from
hydrie sulfid, forming nitrous acid.

The raw gas containing hydrlc sulfid passes
through pipe ! into vessel Sc', wherein it
meets an aqueous solution composed of sul-
furie, nitrous, and nitrie acids, the snlfurie
acid 1esu1t,1nn' from the oxidation of hydric
sulfid contained in the gas and the nitrous
acid from the reduction of nitric acid. The
nitrous acid separates here into nitric acid
and nitric oxid, the latter passing, with the
oas, into vessels Sc?and S¢®. Thus the main
eomponent of what is retained in vessel S¢'
18 nitric acid and besides this sulfuric acid,
and there may remain, also, a sma,ll peleent-

‘age of nifrous acid.

The nitric acid eliminates f].om the gas the
greatest part af the hydric sulfid, sepa,ratmfr
it by precipitating the sulfur. The gas pass-

ing through pipe m' into vessel S¢? is sub-
jected therein to the action of concentrated
nitrie acid flowing constantly into this serub-

The construction.

3

only a very little hydrie sulfid, which is split -

by the action of the nitric acid, and thereby
a small quantity of sulfuric acid is produced.

IF'rom vessel Sc® the gas passes through pipe
[? into vessel Sc3, where it comes into con-
tact with water. This eliminates from it all
tetroxid of nitrogen by transforming it into
nitric and nitrous acids and discharges in
aqueous solution through pipe m? into vessel
Sc',together with the nitrous acid flowing from
vessel Sc® through pipem’. When this: aque-
ous solution reaches vessel S¢', the nitrous

acld splits instantly into nitrous aeld and ni-

tric oxid, the latter escaping again into vessel

Sc? (a,nd Sc®) with the 111ﬂ0w1n0* water-gas.

The reactions are repeated until the nitric
acld 1s consumed, being successsively and al-
most fully transformed into nitrie oxid (gas.)

70

75

80

Only a very small quantity of nitric and Sul- -

furic acids escape through pipe g from the

first vessel Sc¢' of the apparatus

The purified gas contains some nitric oxid.
This ean be eliminated (absorbed) by water
if a sufficient quantity of air or oxygen is
added to the gas. The air or oxygen may be
added to the gas before thesameenters serub-
ber S¢’ and it is preferable to do so, because
then also the nitrous acid produced there will
constantly be re-formed into nitric acid. The
sulfur precipitated in vessel S¢' accumulates
on the material, filling the serubber, and can

‘be recovered by drying the sediment and

melting it. That part of the sulfur that es-
capes through pipe g acecumulates as a porous

| sediment on the bottom of a tank and can be

gathered directly.

Q0

95

I00

The purified gas is absolutely odorless, and '

calbylamm%——such as, for mbbance methyl,
sethyl, tolyl, and carbylamin itself—-anal*e the
best substances for scenting. They possess

an odor which cannot be confounded with

others, are cheaply produced, and easily as-
similated by the gas.

Theodorizingsolution isabsorbed in porous
material filled in a chamber connected by a
pipe to the reservoir, and the gas passing

105

I10

through 1t absorbs the odor of the carbylamm .

solution, retaining it permanently. The ab-

sorbed odouzel 1s replaced continuously by

connecting the odorizing - chamber with a
hermetlcally—sealed can centammﬂ' the odor-
izer and provided with a reduetion-valve or
& c=t¢::ap -cock.

Water-gas produced,puarified, and odorized
in the appamtus herein described can be

~used for all purposes for illuminating or heat-
ing. '

T clalm as my invention—

An apparatus for the manufacture of waters:
gas from coal, coke, and other carbonaceous
material consisting of an oven, a combus-
tion-chamber, a regenerator, a two-way flue
connecting the upper and middle parts of the
oven with the combustion-chamber, a double-
acting valve set in the two-way ﬂue, a pipe

ber through the pipen and drlppmfr over the connectmw thelower part of the oven with the
en'enera_tor a damper set in the pipe, a flue

materlal ﬁl]ed therem This gas contains
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surrounding the regenerator and connecting

it from its lower end with the e¢himney, an
air-blast pipe set in the flue, a channel con-
necting the air-blast pipe w1th the combus-

tion- ehamber a damper set in the channel a
box set between theoven and theregenerator,
a pipe connecting the air-blast pipe with the

box, a pipe connectmﬁ‘ the box with the lower

part of the oven, and a discharge-pipe con-
necting the box, a switch-slide set in the box,
slides set in the air-blast pipe and in the flne
conneetmﬂ' the apparatus with the ehlmney,

r

676,245

and a steam-injector set in the pipe connect-

ing the regenerator with the lower part of the

oven.
In WI,tness that I cla,lm the 1mpr0vementq

deseribed in the foregoing specification 1
have signed my name in the pr esence of two

subscmbmﬂ' witnesses.,
HUGO STRACIIF

Witnesses:
 DEAN MASON,
HARRY BELMONT. .
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