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To all whom it may concern:

Be it known that I, JAMES M. ROSE, a resi-
dent of Allegheny,in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in Apparatus

for the Manufacture of Gas; and I do hereby

declare the following to be a full, clem‘, and
exact description thel‘eof |

My invention relates to certain lmprove—
ments in apparatus for generating gas, its

special object being to provide a eompaet ap--
paratus in which practically all the pipes or

passages, except those for carrying away the
oas, are so inclosed as to be maintained at a
high heat during the gas-making operation,
and at the same time the gases generated
may be subjected fo different treatments;
and, further, gases generated in different con-

‘necting-chambers, and a large volume of gas

for fuel or other purposes formed therein, as
well as to provide apparatus in which, it de-
sired, a continuous coking operation may be

carried on, and the cupola-generator in which
the gases are formed may be supplied with |
the coke as it is formed.

To these ends my invention consists, gen—
erally stated, 1n a gas-making apparatus hav-

ing a cupola-generator and a vertical cham-

ber above and communicating therewith, and

provided with a pipe or cylinder supported

at the base of the vertical cylinder, and ex-
tending up within and opening at the upper
end of the chamber, this chamber being filiec

with checker-work or loose refractory mate-

rial around the pipe, whereby in such con-
struction the said chamber and cylinder may
be highly heated, and gases generated or
treated therein, and the gases generated may
pass ‘into the cupola-generator or other exit.

It also consists in combining with two cu-
pola-generators a chamber extending above
and communicating atthe base with one such
cupola-generator, and communicating with &
second cupola-generator under the chamber
through a vertical pipe.

It also consists in placing this chamber at
the side of and extending above the cupola-
cenerator and providing a second cupola-gen-
and a vertical pipe
or e} linder leading direclly from the upper
part of - the second cupela-generator through

and opening into the upper end of the ehq,m- .

| ber, whereby, when making gases, the
' formed in the one cupola-generator may pass

per

aases
first into said upper chamber and to the up-
end thereof, and thence downwardly
through said pipe or eylinderinto the second
genemtor and upon the reversal of the cur-
rent the gases for 111(.,(1 in the second genera-
tor may pass therefrom upwardly thlouﬂh
said vertical pipe or passage and downwardly
through the upper chambel and thence into
the ﬁl‘St coenerator, and oil or other hydro-

carbons may be admitted at the top of the

cylinder and pass downwardly through the
same, any of the heavier portions not decom-
posed in the cylinder being broken up by the
heated carbon in the lower eenerator, onto
which they will descend, a compact appara-
tus suitable for forming fuel or other gases be-
ing obtained and the passages from one cham-
bel‘ to the other being protected from the at-
mosphere, so that the rapid cooling of the
oas passing through the same 18 prevented
Whﬂe at the same tlme the said vertical pipe
or passage may be maintained at a high heat,

| which is required in certain processes s of oen-

erating gases, as will be hereinafter descrlbed
It also consists in other improvements, as will
be hereinafter fully set forth and claimed.
To enable others skilled in the art to make
and use my invention, I will describe the same

more fully, 1*eferrm0* to the accompanying

drawings, in Whlch———
Figure 1is alongitudinal Sechon of my im-
proved 0aS- makmw apparatus on the line x x,

Iig. 2. I‘JD “? is a top or plan view of the
sale. I‘w 3 is a cross-section on the line y
1y, K1g. *

Like 1et‘r(,1‘s of reference indicate like ]_JELI‘ES
in each.

In the apparatus shown in Figs. 1, 2, and 8
I generally prefer to employ the (‘:upola 0N -
erators A BB C and two upper tre :;'ttmﬂ‘-clmm-
bers D E, though, if desired, a ﬂl'esbteror less
number of the same may be employed my in-
vention being practically shown where there
are two ﬂenemtors and the one upper treat-
1uﬂ—ehamber, as will be appal‘ent on examina-
tion of the drawings.

The cupola-g nenemtor% are supported at dif-
ferent llewhtq or benches shown, the gener-
ator A bemﬂ supported on the foundation A,
the gener 11501* 3 on the foundation B’, whﬂe
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the generator (0 is generally level with the | and Ialso

base of the apparatus, the foundations B’ A’
raising the other generators to the proper
heights. The generator A is provided with
the grate-bars «, the air-entrance ¢/, steam-
entrance a~, below the grate-bars, and the feed-
ing-port or opening «’. It has also the edue-
tion-pipe I leading therefrom and controlled
by the valve f and opening into the pipe G
leading to the hydraulic main IT.

Adjoining the generator A at one side there-
of and above the generator B is the vertical
chamber D, this chamber being supported in
suitable manner by the generator I3 and by
sultable pillars, if necessary, and extending
out from the floor or base of the chamber D
and communicating with the upper end of the
generator A is the horizontal passage d, this
passage preferably extending for the width
of the two chambers, so as to give afree pas-
sage between the same for the gases flowing
either from the generator into the chambers
or in the opposite direction.

Kxtending from the upper end of the cupo-

la-generator B, through the top wall thereof

and the bottom wall of the chamber D, is the
vertical pipe or eylinder K, this pipe or eyl-
inder being formed of an ordinary fitting K’
suttably lined belween the generator B and
chamber D, and within said chamber D be-
ing preferably formed of lengths or sections
of terra-cotta or like pipe, which will with-
stand the high heat to which it may be sub-
Jected, though metal pipe may in some cases
be employed. This terra-cotta pipe is sup-
ported on the floor d’ of the chamber D and
extends up to the upper end of said chamber,
preferably terminating a short distance below
the same, so as to give a free passage of the

gases from said chamber to the pipe or in
the opposite direction, but in some cases-—

such as in the apparatus described in an ap-
plication filed by me of even date herewith,
Serial No.303,314—extendingentirvely through
the chamber. ' _

Within the chamber D, in the part not oc-
cupied by the pipe I, I generally arrange an
arch, as at ? for supporting a mass of loose
broken fire-brick, fire-clay balls, or like re-
fractory materials, which fill the remaining
part of said chamber up to about level with
the top of the pipe K or up to about the line
?.  This refractory material may also be SUpP-
ported in any other suitable way, and, if de-
sired, may be built up in the form of checker-
work, and it provides a mass of material hav-
ing intercommunicating interstices, through
which the gases may pass.

For the purposes of the processes of oS-
making preferably carried out in the appara-
tus I generally employ an air-entrance ¢ at
the base of the chamber D, and the lLiydro-
carbon orsteam and hydrocarbon entrance or
Injector iattheother end thereof, thisinjector
or pipe being in the top wall above the cylin-
der I in such position as to introduce the hy-
drocarbons into the upper end of the eylinder,

428,955

provide a like hydrocarbon-injector
i"above the refractory material surrounding
the cylinder to introduce hydrocarbons into
the mass of refractory material surrounding
it, or both, as may be desired. I generally
employ within the eylinder K another body
of refractory material extending part way or
entirely to the top thereof, such material be-
ing composed of fire-clay balls or broken fire-
brick or like material, as at k.

To provide access to the space within the
chamber D below the arch d, I form the door
or port » in the side wall of the chamber.

The connections with the cupola-generatorD
are thesameasthosedescribed as to thecupola-
generator A, except that when three cupola-
generators are employed, as shown, it has no
eduction-pipe communicating therewith, and,
further, that the feeding-port I thereof is
formed at oneside of the top wall, where it is
not covered by the chamber D, and the connec-
tions of the cupola-generator Carethe same as
those of the cupola-generator A, except as to
the position of the feeding-port ¢, the eduec-
tion-pipe L communicating with said gener-
ator C above the grate-bars and leading to
the hydraulic main, said eduction-pipe being
controlled by the valve {. The construction
and connections of the upper chamber E are
the same as the upper chamber D, and said
chamber E ecommunicates with the cupola-
generator I3 by the like passage d,and a pipe

“oreylinder M, similar to the eylinder K, leads

from the upper end of the cupola-generator
C and extends up within said chamber E, as
above deseribed.

The eduction-pipes above referred to com-
municate with the hydraulic main I, from
which a pipe or pipes, as at N, leads either
to a suitable storage-tank or to the supply-
main, as may be found necessary. If desired,
two or more sets of these gas-making appa-
ratus may be arranged around the same hy-
draulic main, as shown in Fig. 2, a compact
gas-inaking plant suitable for the generation
of a large volume of fuel or other gas being
thus provided.

In making gas in the apparatus above de-
scribed according to the processes preferred
by me the cupola-generators are filled with
coal, coke, or other suitable carbon, and the
reliet-valves of the several upper chambers
are opened, the fuel ignited, and the air-blast
turned on to the several generators, the coke
being raised by said blast to a high heat,
while the products of combustion pass up-
wardly, passing through the upper chambers
D E and through the eylinders X M in the
said chambers, air being fed to the produects
of combustion as they enter the chambers D
K through pipes p, so as to cause the burn-
ing of said produects within said chambers, so
that the refractory material therein is raised
to a high heat, and the eylinders I M extend-
ing up through them are also heated by radi-
ation and Dby the passage of the produects
through the same, as above stated.
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pipe L. from the generator C is opened.
air-blast is then continued through the gen-
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When the apparatus is properly heated, all |

the relief-valves are closed and the eduction-
The

erators A B, and in passing through the mass
of carbon in the generator A a producer-gasis
formed which passes upwardly through the
horizontal passage d into the upper chamber
D, and thence upwardly through the refrac-
tory material therein, and at the same time a

suitable liquid hydrocarbon—such as tar or
Lima oil—is fed into the upper end of said

chamber into the refractory material, and as
1t descends through the same it is v: Lpou?ed
by the heat of the refractory material, the
heavier portions of the liguid hydrocarbon
descending against the current of the g
and into ‘[he more highly-heated 1etract01‘y
materlal, so that a greater portion thereof 1s
vaporized thereby and the gases formed more
thoroughly intermingled tllel‘erth. When
the gases reach-the upper end of said cham-
ber, they come in contact with the steam
admitted 1nto said chamber and then pass
downwardly through the eylinder I and enter
the upper end of the cupola-generator B, in
which & like body of producer or generator
gas 1s belng formed and the gases are inter-
mingled 1n 1311@ upper part of the chamber and
pass over through the passage dinto the cham-
ber E. At the base of said chamber a lim-
1ited guantity of alr 1s generally admitted
through the pipe p, as deseribed in an appli-
cation for patent filed by me October 17,1888,
Sertal No. 282,286, the oxygen of the air unit-
ing with the hydrogen of the hydrocarbons
passing over and setting free a corresponding
body of carbon to enrich the gas, as fully de-
seribed 1n said application. T'he gases then

pass upwardly through the interstices within
the body of refractory material in the cham-

ber K, steam and hydrocarbon being admitted
to qmd chamber in the same way as desembed
in the chamber D, and the gases then pass

downwardly thmugh the pipe or cylinder M

into the cupola-generator C, and thence down-
wardly through the body of 1ncandebeent car-
bon therein to the eduction-pipe, and thence
to the hydraulic main. In passing through
the highly-heated refractory material within

~the chambers D E, either around or within

55
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the eylinders IX M, the gases generated are
properly fixed and brought to a high heat,
and in passing finally through the body of in-
candescent carbon a fixed and permanent gas

18 obtained, and any carbonie acid formed is

reconverted into carbonic oxide, while at the
same tlme any tarry matters are removed
from the gases, being retained within the in-
candescent carbon.

the body of carbon in the generator C is so
lowered in heat that it will not act to fix the
cases and reconvert the carbonic acid, when
the apparatus 1s reversed, the eduction-pipe
- I, being closed, the eduction-pipe F being
opened,the air-blast iscutoff from the cupola-
generators A B, and turned onto the cupola-

oases

This 1s continuned unftil

oenerator C. At the same time Lima oil and

steam are admitted at the upper ends of the

cylinders KX M through the injectors n and
pass downwardly through the same, and as
the gas formed in the generator C passes up-
wardly through said pipe-cylinder M, leading
therefrom, the oil descends against the cuar-
rents of gases,the lighter hydrocarbonsbeing
quickly freed therefrom and carried off by the
oases, while the heavier portions gradually de-
scend therein, either around the relractory
material within the pipe, or, when such ma-

terial 1s not employed, they descend through

the pipe against the upwald current of gases
into a more highly-heated part of the cylin-
der, and finally any heavyhydrocarbons which
are not vaporized come in contact with the
highly-heatedcarboninsaid generator,and are

thel e broken upbythe (11%1;8‘10(31::1;131011 of the hy-

drogen and carbon, these gases being carried
off by the gases formed from the coal. At the
same time a limited quantity of airis adimnitted
in the u pper end of the generator C through
the pipe ¢’, which unites with the hydrogen,
freeing the (,&rbon, asabovereferred to fmd as
fully described in said application, Serial No.
282,286. All the gases so formed pass down-
wardly through the chamber E through the
Intercommunicating interstices of the heated
reiractory material contained therein, said
cgases taking up further portions of the hy-
drocarbons from the refractory material
where 1t is coated therewith, and enter the

“upper part of the generator B, and at the

same time steam is admitted at the lower end
of said chamber and passing up through the
same forms water-gas, which unites with the
oases formed as above described, and these
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combined gases pass upwardly through the

pipe K in the chamber D, into which the o1l
1s sprayed, as before described, and descends
against the upper current of the gases in the
heavier portions which are not vaporized,

| coming in contact with the heated carbon in

the generator B, and being broken up by the
disassociation of the hydrogen and carbon.
The gases then pass downwardly through the
heated refractory material in the chamber D

1into the chamber A, and downwardly through
the mass of incandescent; carbon therein to

the eduction-pipe IY, and thence to the stor-
age-tank. The gases are generated and pass-
ing through the apparatus, as above de-

scribed, until the masses of carbon in the

cenerators A I3 aresolowered 1n temperature
as to cease to perform their desired funec-
tions, and the mass of carbon in the generator
C is raised to a high heat, when the apparatus
1s again reversed and operated as deseribed.

When an apparatus composed of only the
two generators and one chamber—such as the
generators A B and chamber D—is employed,
the operation 1s substantially the same, ex-
cept that no water-gas is formed such as de-

, seribed in the chamber B3 in the process above

set forth, the course of the gases being from
the ﬂeuel‘ator A to the chamber D, thenee
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- through the pipe K to the generator B, and |
- through the incandescent carbon therein to
- the eduection-pipe 1., which thul cmnnumi-'

10

cates with said chamber:;

of the apparatus the cur rent of gases bemn |
- from the. generator B, through the pipe Ix
- -through the chamber D, ﬂnd thence throuﬂ*h'
- the generator A to the eduction-pipe..
- some cases also the eylinder within the u pper:
chamber may be closed at the hase or have:
no flue or passage leading from its base, and
-~ may be used as a means for generating
- such as by the injection of oil into the same.
through the injector /i, while the eylinder is
maintained in a hlﬂhly-hmted (,ondltlon by

gas,

~the surrounding refractory material.

- -tn secure by Letters | | -

1. A gas-making apparatus havin g a cupela- |
generator and a vertical chamber above and
communicating therewith, said chamber be- |

20

What I clfum as my invention, and desue
atent, 1s— S

~Ing provided with a pipe or eylinder sup-

| 1)01ted at the base thereof and extending up
~within and opening at the upper end of the .
~chamber,

and said.chamber being filled with

. -(;-hee];eii'—_wm‘]; or loose -refractory materinl

In

428.0565

around said pipe, substantmlly as :md forthe

purpuses set forth.

2. A gas-making apparatus. haurlwacupola-= '

=5Teuemtm and a vertical chambetf extending
above the generator, a passage leading from
| the upper end of the cupola-generator into .
thelowerend of said chamber, another cupola-
generator under said chamber, and a vertical -

pipe or passage leading up from the second
oenerator to the upper end of the chamber,
substantially asand for the purposes set forth.

30

35

3. The gas-making apparatus herein de-

- JAME& "\I POSP
W 1tneasefs S
WM. 1. \IERCPI

I8 PO NEWLIN.

seribed, having the three cupola-generators A
I3 C, the upper chamber D, communicating
with the generator A and provided with a
pipe K, communicating with the generator B,
the upper chamber K, communicating with
| the generator 3 and }mvmg & pipe M, com-.
=111umc:—1t1nrr with the chamber C; Sub.stfm--
-tmllv as and for the purposes set; forth.
In. testimony whereof I, the said- I AMES M

=R()SE ]mve hereunto set my hand.,
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