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To all whom 2t may concern:

Be it known that I, Georee F. RENDALL, a
subject of the King- of Great Britain, resid-
ing in the city, county, and State of New
York, have invented a new and useful Appa-
ratus for Producing Gas, of which the fol-
lowing 1s a specification.

In a pending application having the same
filing date as “this application, T have de-
scribed and claimed a novel method for pro-
ducing gas and my present 1nvention con-
sists of a novel construction of an apparatus
acdapted to carry out said method and pro-
duce a gas m which all the 1ert compounds
have been removed to such an extent that a
fuel gas is produced which may be employed
to ad mnm% 1
and for many other purposes.

It further consists of a novel construction
for heating and deoxidizing the gas after it
has passed through the serubber.

Tt further consists of a novel construction
in which the gas passine from the scrubber to
the retort connected therewith 1s adapted to
be 1gnited so that the retort may be heated
therewith as desired.

It further consists of a novel construction
of an apparatus in which the gas is cooled be-
fore it passes mnto the scrubber, the gas pass-
ing therefrom to a retort Smtably heated and
coatamnm metallic content 1n orcder that all
of the inert compounds 1n the gas such as
sulfur, sulfurous products, and varying satis-
tied compounds of oxygen and carbon which
have passed through the scrubber will be re-
moved by their combmﬂ,tlon with the heated
metallic content in the retort and the com-
pleted gas will contain hydrogen, hydrocar-
bons and some active and combined oxygen
compounds.

It further consists of other novel features
of construction, all as will be hereinaiter
fully set forth.

The instrumentalities of which my 1nven-
tion consists may be variously arranged and
organized and in the accompanying draw-
ings I have shown the preferred emb0d1—
ments thereof which have been found 1n
practice to give satistactory and reliable re-

sults. | 1_
Figure 1 represents a sicle elevation partly

1 explosive engines, furnaces

|

in section of an apparatus for producing gas
embodying my invention. Ii1g. 2 represents
a side elevation partly in section of another
embodlment which may be employed.
Similar numerals of reference indicate cor-
responding parts in the figures.
Referring to the drawings.

In Figure 1,

1 deswnates A 2as producu'lo* retort or fur-

nace of any desired or conventional type,
the same having connected therewith a suit-
able feeding or 5tol{1110 mechanism 2 where-

by any desired fuel such as coal may be auto-

matically introduced into the furnace. 3
designates a discharge pipe leading from the

2as ploducer 1, the same bemo provided

with o suitable valve controlling “mechanism
4. 5 designates a pipe or conduit leading
from the dlSChELIOL pipe 3 intermediate the
producer 1 and the valve mechanism 4, the
same discharging into a chamber 6 1n a con-
denser 7. 8 desw nates an apertured plate at
the upper end of the condenser 7 through
the apertures of which pass the pipes 9, it
being understood that a similar apeltured
plate is provided at the lower end of the con-
denser thus forming an air chamber 10 with-
in the condenser 7. This alr chamber com-
municates by means of a pipe 11 provided
with a suitable controlling valve 12 with a

steam 1n]ector pipe 13 hfwmﬂ a controlling

valve 14 therefor. The steam injector pipe 13
discharges into the gas producer or furnace 1
near the lower end thereof and the waste
steam from the pipe 13 is discharged into the
discharge pipe 8 by means of a valved pipe
15 leadmo from the steam pipe 13. 16 des-
1gnates a conduit leading from the condenser
7 communicating with The pipes 9 1n. said

conduit and havmﬂ at a suitable point there-
on a man-hole or cover 17, in order that the

device may be readily cleaned when neces-
sary. The conduit 16 discharges within the
scrubber 18 at the lower end thereof. In
this secrubber a Suitable a,lkaline material
such as caustie SOdEL 1s placed, in order that
the oxid contained in the gas will combine
therewith and remove therefrom the 1nert
compounds. In the scrubber I use prefer-
ably some form of alkaline. The scrubber
18 has leading therefrom a conduit 19 which
communicates with a conduit or pipe 20,
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which has thereon a sleeve 21 provided with |

actuating handles 22 and having slots 23,

‘said sleeve 21 forming with the pipe a con-

struction similar to a Bunsen burner. 24
designates a pipe leading from the scrubber
18 provided with a controlling valve 25 and

having at 1ts end a pilot burner 26 by means
of which the gas 1In the Bunsen burner may

be 1gnited. o7 designates a valved pipe lead-
1ng from the scrubber 18 and communicating
with a burner 28 located beneath the retort
29 with which the pipe 20 communicates.
The retort 29 has located therein baflie plates
30 between which 1s placed any suitable
metallic substance such as iron turnings or
filings. 381 designates a valved pipe or con-
duit leading from the retort 29 to a desired
point of utiliz:ation ‘T'he scrubber 18 1s pro-

vided with an overflow pipe 82 by means of

which the tar, alcohol or other substance
may be drained from the scrubber and dis-
charged 1nto the receptacle 33 from which
they may be removed as desired.

In the embodiment shown 1 Fig. 2, I
have shown a slightly modified construc-
tion in which I have omitted the condenser
7 and have connected the gas producer di-
rectly with the scrubber, said oas producer
as well as the retort bemcr ‘Ldapted to be
heated by gas from the scr ubber there being
also provided a suitable grate beneath the

gas producing retort, in order that the same
may be mltmlly heated when the apparatus
irst set 1n operation. In this embodi-
ment 34 designates the foundation walls hav-
ng a ﬂmte 35 supported thereon above
which is located the ogas producing retort
36. 37 designates a conduit leading irom
the gas producer 36 and discharging di-
rectl info the scrubber 38 near the lower
end thereof as indicated 1n dotted lines.
39 deswn%tes a pipe having a suitable con-

tr 0111110 valve 40, leading lmm the scrubber

38 and commummtmo with the burner 41
located directly under “the retort or gas pro-
ducer 36. In this arrangement the oas al-
ter passing through the scrubber passes
through a constructlon precisely similar to
that indicated in Fi {10. 1, there being a con-
duit 42 having a Bunsen burner 43 thereom
sald conduit 42 communicating with a re-
tort 44 having baffle plates 45 therein be-
tween which 1s located the metallic substance
which 1s adapted to combine w1

th the oxad
in the gas and remove Lh‘e ox1ds therefrom.

46 des 1011ate<3 a valved plpe leading from

the scrubber 38 and commumcat}_no with the
burner 47. The purified gas from “which the
inert compounds have been removed is
led to a desired point of utilization through
the valved conduit 48. In both embodiments
the number of retorts such as 29 and 44
employed will vary according to the condi-

- anism 2.
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tions and requirements and I do not there-
fore desire to be limited to a construction
in which only one retort is employed.

The operation is as follows:—Referring

first to If1io. 1, the fuel from which the gas

1s to be produced 1s automatically fed into
the furnace 1 by means of the feeding mech-
Since any desired form or type of
mechanism may be employed, I have deemed
it unnecessary to illustrate or describe the
same 1n detail.
pass from the furnace by opening the valve
4 after which said valve 1s closed.

then admitted to the pipe 13 and to the bot-

tom of the furnace either alone or with a.

desired mixture of air from the chamber 10
surrounding the conduits 9 in the condenser
( through the pipe 11 and 1s drawn by suc-
tion into the pipe 13, so that 1t passes into
the furnace with the steam and passes up
through the heated carbonaceous material
within the furnace 1. The gas thus pro-
duced passes thrmwh the conduit 5 into the
chamber 6 of the condenser 7, thence
through pipes 9 therein which are surround-
ed with air passing through the condenser
7. The gas passes from the condenser 7 in
a cooled condition into the conduit 16 and
1s discharged within the scrubber 18 near
the bottom thereof. In this scrubber is
contained any alkaline material and I have
found in practice that caustic soda may be
alva ntaﬂeously used therein either in solu-
tion or in solid form. The gas after pass-

ing through the alkaline materml within the
¢ rubber h as removed therefrom a material

The

amount or 1its carbon dioxid content.
oas passes from the scrubber 18 through the

The smoke 15 allowed to.
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conduit 19 into the condwt 20, which latter

18 provided with a sleeve forming a con-
“struction similar to a Bunsen burner where-

by when the pilot burner 26 is 10111ted by

means of gas passing irom the serubber 18
through the pipe 24, the gas within the con-
duit 20 may be ignited, ‘there being mixed
therewith a suitable amount of oxygen,
since the air may pass through the aper-

tures 23 into the pipe 20. The 1gnited gas
passes 1nto the furnace or retort 29 and

heats the same to a desired extent after
which by means of the handles 22 the sleeve
21 is closed thus extinguishing the gas. The
pilet burner 25 18 now closed and gas pass-
ing from the scrubber 18 through the valved
pipe 27 is utilized as fuel for the burner 28,
whereby the retort 25 may be heated as de-—
sired. The metallic

Sk »

lings or other metal-

and the iron turnings,

lic material located therebetween will be
“highly heated so that the ¢

oas passing into
and through the retort 29 will be oxidized
i such a manner tlmt substantially all the

material contained
within the retort 29 such as bafile plates 30
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inert contents of the gas will be removed.
By means of the valved conduit 31 the gas
may be led to a desired point of utiliza-
tion. The by-pass 15 is employed to permit
any excess ol steam in the pipe 13 to escape
into the discharge pipe 3. In the present in-
stance, I have shown a single retort 29 as
being connected with the scrubber 18 but it
is to be understood that in practice the num-
ber of these retorts with which the scrubber
is in communication varies according to con-
ditions and requirements.

~ In the embodiment shown in Fig. 2, 1 have
shown the gas producing furnace as being
adapted to be heated by gas conducted from
the scrubber, provision also being made for
initially heating the gas producer, in order
to start the apparatus. In this embodiment
the desired fuel preferably wood from which
the gas is to be produced is piaced 1n the re-
tort 36. The fire is now built on the grate
bars or members 35, in order to Initially
heat the retort. The gas passing from the
retort 36 is conducted through the conduit
37 into the scrubber 88 and discharged near
the bottom thereof. In this scrubber suit-
able alkaline material is placed which re-
noves from the gas the greater portion ot
the inert compounds therein. By manipu-
lating the valve 40, gas is permitted to pass
from the scrubber 38 to the burner 41 lo-
cated beneath the retort 36 in order to heat
the same, it being understood that aifter the
apparatus is once started 1t 1s unnecessary
to have a fire on the grate 35. In a manner
similar to that already described 1n connec-
tion with Fig. 1, the gas passes from the
scrubber 88 through conduit 42 into the re-
tort 44. The retort 44 may be heated either
by means of gas passing from the scrubber
38 through the pipe 46 to the burner 47 or
by means of the Bunsen burner 43. 'LThe
purified gas is led from the retort 44 to a
clesired point of utilization by means of the
valved conduit 48.

It will be apparent from the foregoing
that I have produced a novel and useful con-
struction of apparatus for producing a gas
in which the inert compounds have been re-
moved and while in the present instance 1
have shown the preferred embodiments
thereof, which I have found in practice to
oive satisfactory and reliable results, 1t 1s to
be understood that they are susceptible of
modification in various particulars without
departing from the spirit and scope of my
invention or sacrificing any of 1ts advan-
tages. |
Having thus described my invention, what
1 claim as new and desire to secure by Let-
ters Patent, 1s:—

1. In a device of the character described, a

oas producer, a condenser connected there- | condenser, a conduit leading

3

| with, a scrubber connected with sald con-

denser, a retort having metallic content
therein connected with said scrubber and
means for heating said retort by igniting
the gas passing thereinto.

0. In a device of the character described, a
oas producer, -a condenser into which sald
producer discharges, a steam connection dis-
charging into said producer near the lower
end thereof, a scrubber constructed to con-
tain an alkaline solution connected with sald
condenser, a conduit leading from said
scrubber, a retort having metallic content
therein connected with said conduit, means
for igniting the gas passing through said
conduit and means for heating the said re-
tort.

3. In a device of the character described, a
oas producer, a condenser connected there-
with, a scrubber constructed to contain an
alkaline solution connected with said con-
denser, means for passing steam into said
producer, a conduit leading from said
scrubber, a retort having metallic content
connected with said conduit, means for 1g-
niting the gas passing through said conduit,
o burner located beneath said retort and a
valved conduit leading from said scrubber to
said burner.

4. In a device of the character described, a
oas producer, a condenser directly connected
therewith and having an ailr chamber, a
steam connection discharging into said pro-
ducer, a pipe leading from the condenser, an
air chamber communicating with said steam
connection, a scrubber constructed to contain
allkaline material connected with said con-
denser, a conduit leading from said scrubber
having a Bunsen burner therein, a retort
having metallic content therein connected
with said conduit and a valved conduit Jead-
ing from sald retort.

5. In a device of the character described, a
gas producer, a condenser directly connected
therewith and having an air chamber, a
steam connection discharging into sald pro-

ducer, a pipe leading from the condenser air

chamber and communicating with said steam
connection, a scrubber constructed to con-
tain alkaline material connected with said
condenser, a conduit leading from said
scrubber having a Bunsen burner therein, a
retort having metallic content theremn con-
nected with said conduit, means for leading
oas from said scrubber to ignite said Bun-
sen burner and a valved conduit leading
from said retort.

6. In a device of the character described, a
oas producer, means for admitting air and
steam therein, a condenser connected with
said producer, a scrubber constructed to con-
tain alkaline material connected with said
from said
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- gcrubber a retort having baffle plates therein
_connected with sald conduit, means for ig-

niting the gas passing Lhrouﬂfh sald conduit
and means for heatmcr said retort. '

7. In a device of the character described, a
gas producer, a condenser connected there-
Wlth means for passing steam into said pro-

ducer beneath the {uel, means for utilizing |
alr from said condenser to mix with sald- o

903,503

| steam, a scrubber into which the gas passes 10
from said condenser, a retort having heated

metallic contents therein into Wthh the gas
passes from said scrubber, and means for
1gniting the gas passing into said retort.
GEORGE F. RENDALL.
Witnesses:

SAMUEL H. BATOI-II}LDLDR
A, V. Driscorr.
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