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To all whom winczy CONCeriy: - .
Be it known that I, JaAMES M. ROSE, a resi-
dentof Allegheny, in the county of Alleghen y

and State of Pennsylvania, have invented a .

new and useful Improvement in Process of
and Apparatug for Manufacturing Gas; and I
do hereby declare the following to be
clear, and exact description thereof.

My invention relates to the manufacture of |

gas for fuel or illuminating purposes and to

- the apparatus to be employed in making the

same, being, generally stated,certainim prove-

“mentson the Rosegas manufacture asset forth

20

in patents heretofore granted to me, (for ex-

ample, Nos. 415,564 and 415,565, dated Novem-
ber 19, 1889.) | S

One of the objects of the present invention
is to provide for the proper breaking up of

“the hydrocarbons employed to enrich the gas

and the economieal utilization of all such

- hydrocarbons. | |

35

1S overcome.

Another object of the invention is to pro-
vide for the maintaining of the heat of the
vertical cylinders, in which the hydrocarbons
are broken up, so that the necessity of re-
versing the apparatus at frequent intervals

A further objectof the inventionistobring

the resultant gases into an atmosphere of

hydrogen and carbonic acid after the intro-
duetion of the hydrocarbon and so facilitate

the union of the nascent hydrogen with the

hydrocarbons in the form of marsh and like
hydrocarbon gases. | o
- In the practice of my invention the process
preferably followed, and which forms part of
the subject-matter of this application, con-

- 8ists in passing air through one mass of heated

40
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carbon toform generator-gas and introducing
a portion of hydrocarbons into suich gener-
ator-gas, at the same time passing steam
through a body of heated carbons to form
hydrogen and carbonic oxide or water-gas
and 1ntroducing a portion of hydrocarbons
Into the water-gas, commingling the gases,
and then introducing a further portion of
hydrocarbonsintothe commingled gases, pass-

1ing the resultant gases into an atmosphere of

nascent hydrogen and carbonic oxide and fix-
Ing the gases, it being found that by intro-
ducing small or limited quantities of hydro-
carbons at intervals info the gases instead of

a full,

I

tice my invention I will
~more fully, referring to the

introdﬁcingthe main bulk of the hydroez{r-

bons at one time the chilling aection of the o
55

hydrocarbon upon the gases or upon the body
of incandescent coal or the gas-making ap-

‘paratus 1itself is overcome, while the hydro-
carbons are so thoroughly broken up that the

heavier portions thereof as well as the lighter
portions are utilized to enrich the gas, great
economy in the use of the hydrocarbons be-

Ing obtained in this way, and that by thein-

troduction of the resultant gases just after

-the breaking up of the hydrocarbons into an

atmosphere of nascent hydrogen and carbonic

oxide the most favorable conditions for the
~union of the hydrogen with the hydrocarbons

and the formation of marsh, olefiant, and
analogous gases are obtained. o

In the gas apparatus also embodying my

invention I prefer to employ three cupola
generators and two vertical chambers extend-
ing above the same, two of the cupola gener-

60

70

ators communicating with the basesof the ver-

tical chambers, which communicate
other at the top, and two vertical

generators and each ecylinder extending

| through one of the vertical chambers and
pipes or passages at,

communicating with the

with each
cylinders
communicating at the base with two of the

75

30

the top, it being found thatin such construe-

the breaking up of the limited quan tities of
hydrocarbons in the manner above described,

as well as for the introduction of the result-

ant gases into the a

tmosphere of hydrogen
and carbonic oxide

tatned at a higher and more even heat by the
heated gases which are caused to low around
the cylinders in such way as to maintain the
heat thereof. |

The particular invention desired to be eov-

ered in the present application will be here-
inafter described and claimed. .
To enable others skilled in the art to prac-

describe

drawings, in which Figure 1 is a plan view
of apparatus embodying my invention. - Fig.
2 1s a longitudinal section on theline 2 2, Fig.
1, the valve mechanism being

view and part of the apparatus being broken

away. Fig. 31is an end view of the appara-

‘tlon the necessary facilities are provided for

produced in one of the -
generators, while the apparatus may be main-

Q0

05

. the same -
acecompan yin o

100

shown in side -
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“tus, the scrubber being removed; and Fig. 4

IO

~ No. 336,010, as such construction is believed.
by me to give the greatest strength in propor-

20

is an enlarged detail section showing the con-

nection between the cylinder and case.

Like letters and figures of reference indi-
cate like parts in each. - |

In the construction of the apparatus1 pre-
fer to employ horizontal cylindrical casings,
having vertical casings depending therefrom,
as described in an application for patent filed
by me on the 6th day ot January, 1890, Serial

tion to the cost and to be the most desirable

form of theapparatus. Ihave thereforeillus-

trated the same in the drawings of the pres-

ent application, though it is to be understood

that the apparatus is not limited to that par-

ticular form, it being intended to cover the

same in any suitable form or construction of
chamber. . _
In said apparatus I prefer to employ two

- gets or sections of the apparatus, both sec-

30
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40

tions being the same in construction, so that

Twill only describe one of them in detail. In

oach section I employ three cupola chambers
A B C and above the same the vertical cham-
bers D E. In the drawings these generators
and chambers are inclosed within horizontal

cylindrical casings having vertical casings or

legs depending therefrom,the u pper portions
of the three generators A B C being inclosed
within horizontal cylindrical casing F, {from

which depend the three casings F’ F2F3 while

the upper parts of the vertical chambers D
T are inclosed within the horizontal cylindri-
cal casing G,from which depend the vertical
casings G’ G? which rest upon and are se-
cured to the upper part of the horizontal cas-

‘ing F. .These casings are formed of heavy

iron or steel plateandso inclose the gas-malk-
ing apparatus and enable the same to sus-
tain even any heavy pressure which may be
ceverated within the same, while they form a

~durable and properly - braced structure for

45

the inclosing of the several generators and.

chambers of the gas apparatus. Theseveral

 casings are suitably lined with fire-brick of

55

6o

~ within the upper part of the cupola out over

of asbestus, mineral wool, or
or like non-conducting material be well |
- packed in slight spaces or interstices left be- |

proper shape,it being
of suitable ash

rween the casing and the fire-brick lining. so
as to prevent the passage of gasintoany such
space and as far as possible to prevent the
radiation of heat,it being also found that this

~ lining of non-conducting material, together

with brick-work, formsa solid structu re,which
is properly supported by the metal casings.

The lower casing If, with its depending cas-

ings, is also divided into the three cupola
generators

tion and an enlarged upper portion cylindri-
cal in vertical section, such form being spe-
cially desirable, as it carries the body of coal

preferred that a filling

A B C by the walls H, the cupola
generators thus formed having a lower por-
tion which is eylindrical in horizontal sec-

that on the lower part thereof and prevents

the passage of any air or steam outwardly

along the walls of the generator without pass-
ing through the bed of coal contained therein.

Each cupola generator is provided with suit-

70

able grate-bars and each is provided with an |

‘air-blast pipe, such as a’ b’ ¢/, and with a

steam-pipe, such as a® b® ¢% at the base there-

of, while in the upper part of sald cupola
cenerators are inlets, as at a® &° ¢’, the inlet
a® being generally employed forthe admission

of steam, while the inlets b® ¢® are generally
employed for the admission of air, thou oh they
may be employed for either purpose. The
several generators are also provided with

suitable feeding-ports, as at a* b* ¢!, at which
ports 1 prefer to employ suitable feeding

mechanism by which the coal may be fed to

the generators, while the escape of _gases 18

prevented. | o :
The vertical chambers D K communicate at

their bases by the portsd e in the cross-walls.

d? ¢, with the cupola generators B C. Said
vertical chambers are separated by the divis-
ion-wall d’, but having a communicating port

or passage ¢’ at the upper end of said wall.
Extending through the vertical chamber D.
‘is the vertical eylinder K, formed of metal or

fire-clay, said cylinder communicating at 1ts
base with the cupola generator A and at its

75
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upper end with the pipe &, which is controlled '

‘bythevalvel,opening throughsaid valve into

the side pipe m, extending above the casing
G. A like vertical cylinder L communicates

at its base with the cupola generator B and

extends through the vertical chamber k;com-
municating at its upper end with the pipe /,
which, through the valve 2, communicates
with said side pipe m.

In order to introduce the vertical ecylinders

within the vertical chambers, openings are
made in the top of the casing G of sufficient
sizé to permit the introduction of the eylin-
ders, the cylinders being lowered into and

resting on cross-walls d? ¢? at the bases of the

vertical chambers I> E, the upper-end of the

cylinders fitting within the top lining of the

casing G, and after the lining around the up-
per end of and above the cylindersis com-
pleted a cap k’ is bolted to the casing above
said openin |

1

| ders in place and arranging for their easy re-
moval from the apparatus when necessary.

The pipe k& may be secured to said cap k’,
which carries a collar to which the pipe k& is
bolted, (the said cap being shown more par-
ticularly in Fig. 4.) A-small space is left be-
tween the upper end of the cylinder and the

o as shown, so securing the eylin-

100
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ITo

13

120

125

top lining of the casing G, in which ispacked

asbestus, mineral wool, or like elastic non-

combustible material, as at k2 this packing

preventing the passage of gases around the
joint and at the same time, as it is elastic,
permitting the expaision and contraction of

to which it is exposed.

As before stated, the two vertical chambers,

130

‘the cylinder under the different temperatures -
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“cylinder - chambers,”” D E communicate

through the port or passagee’; and to provide
for the escape of waste products from said
chambers in heating up the same I provide

the escape-flue A, leading from said passage,
the said flue being covered by a removable
cap, (said cap being marked $ in section 1
and marked 7 in section 2,) so that the flue
may be opened or closed as found desirable,
this cap being preferably arranged in the

form of a weighted valve, so that the es-

~cape-flue may be opened and closed as de-

20
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sired. The cylinder-chambers D E may be
filled with checker-work, loose refractory ma- |

terial, or with deflecting walls, so as to store

the heat therein and hold the heat around
the cylinders passing through the chamber.

Communicating with the cylinder K is the
inlet for hydrocarbons, as at 4, this inlet pref-
erably communicating with -said eylinder

rather near the base thereof, so that the hy-

drocarbons introduced shall be vaporized and
carried up by the gases passing up through

sald cylinder, the hydrocarbons being pref--
erably sprayed through said inlet by a steam-.

jet. In the same manner at the upper end
of the cylinder L is a like inlet j for hy-
drocarbons, this inlet being formed at the up-

per end of the cylinder, as the gases descend

through the same, as hereinafter described,

and the hydrocarbons introduced therefore
traveling theentire length of the heated cyl-
“inder.

The upper end of the pipes %[ are
closed by'suitable caps, which may, if desired,
be formed asrelief-valves,or may beclamped
down, being only opened when it is desired
to clean out the pipes. - o o

Asabove stated, L employ two sets of the ap-

paratus such as above described, and in the

description of thesame will refer to the one set,
of theapparatusas‘“section1,”and tothe other
set of the apparatus as “section 2,” the con-
struction of each section being identical, so

that a detailed description of the second sec-

tion is not deemed necessary. The cylinders
of section 2 are controlled by valves which for

convenience of description are wmarked 34,

~ these valves controlling the communications

50
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with the side pipe n, and the two side pipesm

andn communicate with each other by a cross-
pipe M, asin the operation of the apparatus it

is desirable to operate the two sections to-

gether, The pipe connections above de-
scribed—that is, the side pipes and the con-
necting pipe M—are properly supported by
the bars n’, extending between the two sec-

tionsand resting on the top casings G thereof,

and the side pipes resting on said bars.

For the purpose of superheating the steam

employed in the manufacture of gas I pref-
erably employ a superheater P, which is lo-
catedatoneend of the apparatus and between
the two sectionsthereof. Thesuperheater is
formed of a suitable easing properly lined
with fire-brick and contains a suitable coil

or system of return-pipes, as at p,into which |

—

or, as they may be -termed for convenience, | the steam passes and from which it is car-

ried to the several steam-inlets of the gas-
makingapparatus. Theeduction-pipeslead-
Ing from the gas-making apparatus commu-

pipes leading from the cupola generators C

of each section, the eduction - pipes being
marked 7 and being controlled, respectively,

by the stop -valves 5 and 6. In the draw-
ings the eduction-pipes » are shown as lead-

3

0

nicate with one end of the superheater, these

75

ing from the upper portion of the cupola -

generators, this being found desirable in the

manufacture of some classes of gas,such as

illuminating-gas, where it is not desired to

carry the gas formed through a body of incan-

descent carbon. Where, however, it is de-
sired to carry the resultant gas through such
& body of incandescent carbon, such as to
further fix the gases or to convert any car-

“bonie acid into carbonic oxide, the eduction-

80

pipe may lead from the lower part of the cn- -

pola generator C, this only requiring alonger
eduction-pipe than that shown. Inthedraw-

ings the eduction-pipes communicate with the

90 -

upper end of the steam-superheater P, and
the gas-outlet pipe R leads from the lower -

end of the steam-superheater into the scrub-
95

steam-coil, being in this way utilized for the
superiieating of the steam, while their tem-

ber S5, the heated gases being thus carried
throngh the superheater and around the

perature 1s considerably lowered before they
pass into the scrubber. The outlet-pipe R

leads into the base of the scrubber 8, and its.

lower end extends downwardly toward the
base thereof, as at R’, so as to causethe gases
to pass through the water seal at the base
thereof, the lower end of the pipe R’ being
supported on legs 72 at the proper height at
the base of the scrubber and the proper
height of water seal being maintained in the
scrubber by the feeding of water thereto, the
overiflow-pipe from the scrubber being shown
at 7% Any suitable form of serubber may be
employed, it not being considered necessary
to illustrate the internal construction of the
scrubber. The outlet-pipe s leads from the

upper end of the serubber to the storage-tank.
_1 have butbriefly described the superheater |

P and the scrubber S, as neither form any

part of the subject-matter of the present ap-
plication. o

In the manufacture of gas ::Lc'cording to my
iImproved process and in the apparatus above
described fire is started within and coal is fed

to the several cupola generators of the two

sections of the gas apparatus, sn air-blast be-
Ing continued through the same, so as to heat

i up the apparatus. The relief-valves 7 and S,
controlling the escape-outlets 7, are opened

and generator-gas formed in the generators 3
and C, air being fed to the same through the
inlets 6° ¢, and the gases bu rning within the
cylinder-chambers D E and escaping through
the outlet- passages J.
formed in the cupola generators A of each

section pass upwardly through the cylinders

1'he generator-gas

(00
105
Il_rIO_
I 15
120

125

13C



' K; so acting toheat the same‘, and they'thence’ | the heat thereof and

pass over through the side pipes m or n and

‘down through the cylinders L into the upper

part of the cupola generators b, commingling

with the generator-gas formed therein and
burning within the cylinder-chamber D to
assist in heating the same and heating the

cylinders X. This is continued until the cu-

. ‘pola generators are properly filled and the ap-

[0

ling the eduction-pipe  of section 2, are then

. 20

paratus is brought to the proper heat ready

for gas-making, when the relief-valve 8, con-
trolling the flue h of section 1, is closed, the |

relief-valve 7, controlling the flue & of section
2, being left open and the air-blast being

~continued to the cupola generators B C of

section 2, so as to maintain the heat in said
section. The valve 4, controlling the cylin-
der 1. of section 2, and the valve 6, control-

closed, the valves 1, 2, 3, and the valve 5, con-

trolling the eduction-pipe r of section 1, being

opened, The air-blasts to the cupola gener-

“ator A of section 2 and the cupola generators

B C of section 1-are cut off, steam being fed
to said several cupola generators. |
In making gas the air-blast is continued to

the cupola generatlor A of section 1, so form-

30

35

ing generator-gas in said cupola generator,
which passes npwardly through the cylinder
K above the same, and at the same time any
suitable hydrocarbon—such as oil, coal-tar,
or asphalt—is fed through the pipe ¢ to said

‘eylinder, only a small proportion of hydro-

carbon being fed to said ecylinder, the amount
fed being about one-third of that required in

forming the resultant gas, and such small

40

quantity being such as can be easily and
quickly broken up within the cylinder, so that
all the hydrocarbon so introduced is utilized
in gas-making, and the quantity fed is not
sufficient to have any great effect in cooling
down either the gases or the body of carbon

orthe highly-heated cylinder. The generator-

-gas and the hydrocarbons introduced 1nto

the same then pass upwardly through the
pipe k& and through the valve 1 into the pipe
m, and thence through the valve 2 into the

‘pipe I, and thence into the vertical cylinder

O

55

.. At the same time steam is introduced

into the cupola generator A of section 2,

forming hydrogen orcarbonicoxide,or “water-
oas,” as it may be termed; and at the same
time superheated steam may be fed through
the inlet a® of said generator, if desired. As
Lhis gas passes up through the cylinder K
above the gemerator like hydrocarbons are
sprayed in likesmall quantities into the gases,

~ andthegases and hydrocarbonspassupwardly
through the valve 3 into the pipe n, thence

~

™~

~—
- 65
T

~tity of

I o Pgr*w&id cylinder and is broken up by

through the cross-pipe M into the pipe m,
and thence through the valve 2 through
the pipe ! into the vértical ecylinder L, so
commingling with the gases formed in gen-
erator A of section 1. As these commingled
cases enter the cylinder L a like small gnan-

hydrocarbons is sprayed into the up-

~._ .

e
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passing down with said commingled gases
into the upper portion.of the cupola gener-
ator B of section 1 and entering into an at-
mosphere of hydrogen and carbonic oxide
formed within the cupola generator I3 of sec-
tion 1 by the passage of steam through the

‘heated carbon therein. It is thus seen that
the gases obtained from the hydrocarbons are

brought immediately into contact with the

the heat of the gases,

7©

nascent hydrogen or the water-gas formedin

said enpola generator B in a highly-heated
8o

condition and in the proper condition for the
union of said hydrogen with the hydrocarbons
to form marsh, olefiant gas, and analogous
hydrocarbon gases, this union causing the
formation of a large volume of such gases.

The resultant gas then passes upwardly into

the vertical chamber D and through the pas-
sage ¢/ intothe vertical chamber E, and thence
through the port e into the upper portion ot
the cupola generator C, where they again en-
ter a like atmosphere of hydrogen and car-
bonic-oxide or water gas which is beingformed
by the passage of steam through the incan-
descent carbon in said cupola generator, and

they pass thence through the pipe 7 into the

superheater. In this course the gases are

caused to pass through ‘the hichly-heated

checker-work or like heat-retaining medium
in the cylinder-chambers D E and are fixed

thereby, and at the same time, as the gases

are in a highly-heated state while being so
fixed, they act also to maintain the heat
around the cylinder K I in said cnambers, so
that the necessity of reversing the apparatus
on account of the cooling of said cylinders,
except at long intervals, is overcome. It will
be noticed that in this operation generator-
oas is carried upwardly through the cylinder

K of section 1, said gas not being liable to
quickly chill said cylinder, while at thesame

time water-gas is being carried upwardly
through the cylinder X of section 2, and the

9¢

ICO

105

I10

heat in said. cylinder is being maintained by

the combustion of the generator-gases formed
in cupola generator B of section 2,80 thatthe
formation of water-gas in cupola generator A
of section 2 can be malntained for a com:
paratively long period. | S
Where the gas is desired for illuminating
purposes, it is not earried through any body
of highly-heated carbon, and therefore the
resultant gas contains a very large portion of
hydrocarbon gases—either marsh-gas or olefi-
ant gas—which is very desirable forilluminat-
ing purposes.. '
body of carbonic acid has been formedin the
making of the gas, such as by an excess ot
steam fed to the gases for the purpose of ob-
taining thefree hydrogen therefrom, the gases
may be passed downwardly through the incan-
descent carbon in the cupola generator C of
sectiion 1 and withdrawn through an eduction-
pipe at the base thereof, so as to convert the

carbonic acid so formed into carbonic oxide .
| and to further fix the gases,and in such case

Where, however, any large

ITSI
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period by carrying the gases in such course, |

tors B C and eylinders K I,
apparatuas 18 reversed in

as abovedesecribed.

-1nto the- desired gases

461,384

steam may be admitted through the inlet ¢ ]

in the upper part of said cn pola generator C.
When it is found necessary to reverse the

apparatus on account of the cooling down of
of the genera-
of section 1, the

-

generator ‘A of section 2 and

: the ordinary way,
the air-blast to generators A of section 1 and

senerators b C of section 2 being cut off, the.
-valve 4 being opened and the valve 2. being
- closed, the eduction-valve 5 being closed and
the eduection-valve 6 being opened, the relief-
valve 7 of section 2 beiug closed and the re-

lief-valve § of
is then fed to
and cupola generators'B C of section 2, which
have been highly heated by the air-blast, and
alr 1s fed to cupola generator A of section 2,
while the small portions of hydrocarbons are
sprayed to both eylinders K and to cylinder
s of section 2, the operation being the same
: At thesame time a small
alr-blast is fed to the cupola generators B C
of section 1 and burned within the chambers
D E of section 1 to heat up the same, ready
for the next reversal of the apparatus.
During the entire eas-makin g operation the
resultant gases are passed continuously
through the superheater P, so as to superheat.
all the steam required. '

section 1 being opened. ~ Steam

One of the principal advantages obtained

b_?* Iy invention is the perfect breaking up
of the hydrocarbons on account of the nums-
ber of points at which the hydrocarbons are

injected and the small quantity of hydrocar-

bonsinjected at each point, asin this way all
the hydrocarbons injected can be broken up
- - b
mingled with the generator-gas and water-gas
formed, and the rapidchilling or cooling down
of the apparatus or of the bodies of ‘heated

carbon from the hydrocarbon introduced s

prevented and the same result obtained by
the use of about one-half the quantity of hy-
drocarbons, it being found that where large

quantities of hydrocarbons are introduced at’
any one point they act to chill down the appa-

ratus muach more rapidly even than steam or

water, and that when the apparatusis chilled

only the lighter portions of the hydrocarbons
are broken up, the heavy portions thereof

coating the apparatus and not being utilized

for gas-making. .
_Another advantage is found: in the passage
of the hydrocarbon gases into an atmosphere
containing nascent hydrogen, as above de-
scribed, this leading to the formation of larger
portions of hydrocarbon gases, such as marsh-

gas or olefiant gas.

Another advantage is found in the main-
taining of the heat from the cylinders in
which the hydrocarbons are

E, it being found that said chambers can be
maintained at a high heat for a much longer

L

cupola generator A of section 1

and properly inter-

being broken up:
by the passage of the heated gases around
sald cylinders through the chambers D and

to secure by Letters Patent, is—

1. The herein-described process of making
gas,-consisting in forming generator gas and
Introducing hydrocarbon sintothesame,form-

What I claim as my invention, and desire

Ing water-gas and introduein g hydrocarbons

into the same, commingling the gases and in-

troducing hydrocarbons to the com mingled

gases, then passing the resultant gases into

an atmosphere of hydrogen and carbonic-ox-
‘1de or water gas and fixing the gases, substan-

tially as and for the purposes set forth. |
- 2. T'he herein-described process of making
gas, consisting in forming generator-gas and
Introducing hydrocarbonsintothe sa me, form-
Ing water-gas and introducing hydrocarbons
Into the same, commingling the gases, and in-
troducing-hydrocarbons into the commingled

"
-
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gases, substantially as and for the purposes

set forth. |
o. The herein-described process of making

gas, consisting in forming generator-gas and
introducing hydrocarbonsintothesam e,form-

Ing water-gas and introducing hydrocarbons

‘Into the same,and commingling the resultant

gases, substantially as and for
set forth. - | |
+. The herein-described process of forming

the purposes

gas, consisting in carrying commingled gener-
~ator-gas, water-gas,and hydrocarbon gas into

90.,

an atmosphere of nascent hydrogen and car-

bonic-oxide or water gas, substantially as and
for the purposes set forth, =~ - ',

9. T'he herein-described process of forming
gas, consisting in earrying com mingled gener-
ator-gas, water-gas, and hydrocarbon gasinto
an atmosphere of nascent hydrogen and ear-
bonic-oxide or water gas, and then fixing the

resultant gases, substantially as and for the

purposes set forth, | -
6. A gas-making apparatus having the cu-

pola generators provided with air and steam

Inlets and having two vertical chambers ex-

tending above the generators, said chambers

-TO0
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communicating at the base with two of the

generators and at the top with each other and

-each chamber having therein a vertical cylin-

der, the two cylinders communicating at the

top with each other and each cylinder com-

municating at the base with one of said gen-

IT5

erators, substantially as and for the purpaoses

set forth. o | S

7. A gas-making apparatus having two cu-
pola generators provided with air and steam
Inlets and having two vertical chambers ex-
tending above the same, said chambers com-
municating at the top with each other and one
of said chambers communicating at the base
with one of said generators,each chamber hav-
ing therein a vertical eylinder, the two verti-

129
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cal cylinders communicating with each other

at the top and each vertical eylinder com-
municating at its base with one of said cupola

I30

generators, and one of said chambers “being

provided with a gas-outlet, substantially as

aud for the purposes set forth. |
S. Agas-making apparatus havinga ¢ upola



0

IO

oenerator provided with air and steam inlets

‘and having two vertical chambers above the

same, said chambers communicating at the top
with each other,and one of said chambers com-

municating at the base with the generator
‘and the other chamber having therein a ver-

tical cylinder communicating at the base with
the generator, substantially as and for the
purposes set forth. | |

9. A gas-making apparatus having two sec-
tions, each provided with two cupola genera-
tors having air and steam inlets and with two

vertical chambers above the same, one of said
chambers communicating at thebase with one

15 of said generators, each chamber having |

461,394

| therein a vertical cylinder, and the two verti-

cal eylinders communieating with each other
at the top by side pipes, and each cylinder
communicating at its base with one ol said
cupola-generators,
provided with a gas-outlet, and said appara-

tus having a pipe connecting said side pipes
so as to connect sald sections, substantially

as and for the purposes set forth.
In testimony whereof 1,

ROSE, have hereunto set my hand. =
JAMES M. ROSE.
Witnesses: | |
WILBUR IF. REEDER,
Hexnry C. QUIGLEY.

the second chamber being

the said JAMES M.
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