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. pheable to the manufacture of gas by certain

UNITED STATES PATENT OFFICE.

JAMES M. ROSE, OF ALLEGIENY, PENNSYLVANIA.

APPARATUS F_OR- THE MANUFACTU RE OF GAS.

SPECIFICATION forming pa.rt of L@t‘t&l"b Pa.tent No. 408 674, dated August 6, 1889.
Apphc&tmn ﬁled October 4, 1888; Sema.l No, 287 249, (No model.)

To all whom it may concern:

Be it known that I, JAMES M. ROSE, a resi-

‘dent of Allegheny, in the county of Alle-

ocheny and State of Pennsylvania, have in-
vented a new and useful Improvement in Ap-

paratus for the Manufacture of Gas; and I do

hereby declare the following to be a full,
clear, and exact description ther eof.

MV invention relates to certain improve-
ments in apparatus for the manufacture of
gas, said apparatus being substantially ap-

processes described in applibatio_ns hereto-
fore made by me, in which the gases are
treated by passing through a body of refrac-
tory material, where S&ld refractory material

18 elther pr ewously coated with a heavy hy-

~drocarbon or a liquid or like hydrocarbon is
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introduced upon or into the refractory mate-
rial for the treating or enriching of the gases.

The purpose of my. mventlon 1s to pr ovide
a simple and efficient apparatus for such gas-
making purposes which shall be compact, and
1n Wthh the gases or products of combustion

employed in wenemtm& the steam necessary

for making gas in the apparatus can be util-
ized for n'as-makmg, while the heat of the
cgases formed is utilized for heating the air
and steam employed in the U‘&S—lﬂ&klﬂﬂ oper-
ations, practically all the hea,t bemﬂ‘ thus
utilized or retained.

- To these ends my 11wen1zlon conmsts., eI~
erally stated, in a gas-making apparatus hav-
ing two vertlcal chambers each provided with
an air-pipe and outlet-pipe or gas-eduction
pipe at or near the base Lhereof a double

treating-chamber resting directly upon said
gener &tOlS and - havmﬂ* two compartments

communicating, respectively, with said two
generators and communicating with each

other at the top, so that in ﬂas-nmkmn' the
‘gases generated In one frenelator can be Car-

yied upwafdly therefrom into one- compart-
- ment.of the treating-chamber and downward-
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ly through the otheI compartment thereof,
said gases being treated or enriched 1in a.1d
'treatmﬂ'-chambel and the gases can then be
carried dn"e(,tly thlﬂuﬁ'h a body of incandes-
cent carbon in the othel generator and thence
to the tank, and the course of the gases
through said apparatus can be reversed.

r

It also consists in combining with the gas-

making apparatus a steam-generator having

its chimney-flue opening into one or the other

cas-generator, so that the pmduet% of com- 53

.:)ustlon from the fuel utilized in generating

the steam can pass into said ﬂ*enemtor mld

be subsequently treated to eonvelt them to

the gases useful for heating purposes.

It also consists in combmmﬂ' with the gas-
generators a heating-chamber contmnmg air
;md steam pipes, thmn oh which chamber the

heated gases formed in the apparatus are

passed, and are thus utilized whiléin a heated
condition for superheating the air :emd steam
used in generating the gas.

To enable others <killed in the art to make
and use my invention, I will describe the
same more fully,referring to the accompany-
ing drawings, in Whleh——

| I‘wule 1 i1s a side view, partly broken .
away, of my impr oved gas &ppmatus

Tig. 2
is a top or plan view theleof and Fig. 318 a
vertical cross-section on the line €, Flﬂ" 1.

Like lettels of reference indicate like pdr’rs
in- each.

My improved gas-making appar :—Ltus can be
utilized in the manufacture of gas by differ-
ent processes, some of which lmve been cov-
ered by applications previously made by me
and some of which are deseribed in an applica-
tion of even date herewith, Serial No. 287,148,
and an application filed October 16, 1888 Se-

rial No. 288,286, the apparatus bem plefel- ~-

ably employed in making a ﬂenerator OT Pro-
ducer gas and enrlelnnﬂ the same or elimi-
nating the nitrogen thelefmm and some of
the methodq of employinﬂ said apparatus be-
ing hereinafter described. The main portion

of S‘le apparatus consists of the two gas gen-

erators or chambers ¢ b, which are set side
by side, these two ﬂ'enemtmb supporting the
tleatmtr chamber ¢, containing the two com-
par tments d e, and the ﬂaQ-generator ¢ com-
municating through the port or flue d’ with
the compmtmen‘o d of said tr eating-chamber,
and the gas-generator b eommumcatmﬂ with
the compaltment ¢ thereof through the flue
¢/, while said compartments d e eommumcate

at the upper end of the treating-chamber
through the port d?
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Eaeh generator is provided with grate-bars
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a* and with suitable charging-doors ¢ and
discharging or cleaning doors «a! for remov-
ing clinkers and ashes, and each chamber
18 provided with a safety-valve 02, which is
welghted to sustain a considerable pressure,
as a high pressure is genecrally maintained
within the apparatus. The chamber ¢ has
the air-supply pipe «’ communicating with
the base thereof, and the generator b has a
like pipe 4', these pipes being controlled by
suitable valves and leading from suitable
blast apparatus by which a high pressure is
maintained; said chambers having also the
steam-supply pipes @’ O° communicating with
the bases thereof, respectively, for the pur-
pose hereinafter deseribed. Ieading from the
sald generator a, just above the grate-bars
thereof,isthegas-eduetion pipe f;whileleading
from the chamber b is the gas-eduction pipe
g, said pipes f g each communicating with the
heating-chamber 7, through which the gases
formed pass on the way to the hydraulic main
o or to the storage-tank. The casings for
the said generators a 0 are made of thick
plate metal, so as to properly withstand the
pressure generated within the apparatus, and
also to sustain the weight of the treating-
chamber ¢, which rests directly upon said
generators a O and is supported thereby.

The treating-chamber ¢ has, as is above set.
forth, two compartments d e, each compart-
ment having the perforated arch ¢’ and hav-
ing doors ¢*® ¢ ¢!, the doors ¢* and ¢ being
used tfor filling and removing the refractory
material employed therein for treating the
gases—such as fire-clay balls, checker-work,
or Irregular pieces of fire-brick, dolomite,
limestone, or hard-burned coke—such mate-
rials resting upon the perforated arches ¢’,
and the door ¢* being used for examiningand
repairing the portion of the chamber under
the perforated arches ¢’. In said compart-
ment ¢ of the treating-chamber and under
the perforated arch is the air-supply pipe <,
and in the same part of the compartment e is
the atr-supply pipe [, these pipesleading from
the air-blastapparatus, before referred to, and
being controlled by suitable valves. In the
upper parts of said compartments d e are the
steam and hydrocarbon injectors ® ¢% re-
spectively, for the introduction of steam
and a suitable liquid hydrocarbon, such as
coal-tar, Lima oil, or like materials. Thesaid
treating-chamber ¢ is also provided with the
welghted relief or safety valve ¢, which may
lead up from the port * hetween said cham-
bers d ¢ and so provide a means of relieving
both said chambers.

Placed in front of the gas-generatorsin the-

apparatus above described is the steam-gen-
erator m, which can be of any desired con-
struetion, though a suitable vertical steam
boller or generator is preferred for the pur-
pose, and this generator is provided with a
suitable fire-chamber m/’, and its chimney-
flue m* leads by suitable branch pipes n o to
the upper part of the gas-generators ¢ 0, re-

408,674

spectively,said branch pipes being controlled
by the valves n” 0o’ and so directing the pas-
sage of the products of combustion from said
chimney-flue into either gas-generator a or
b, as desired. The generator has also the
escape-flue m’, which can be controlled by
suitable damper or valve to permit the direct
escape of the products of combustion, and, if
desired, a suitable relief-valve m’ can be ar-
ranged either on said eseape-pipe m?orin the
chimney-flue m-=.

Leading into the pipes n o, respectively, at
about the point where theyenter the gas-gen-
erators a 0, are the steam-supply-pipes n? 0%
which act as injectors to carry the products
of combustion into the gas-generators, and
also supply a portion of steam to the upper
part of the gas-generators, as is desirable in
the gas-making operation. The heating -
chamber /v is formed of a long plate-metal
cylinder supported upon suitable foundations
I and lined with fire-brick, as areall the other
exposed portions of the apparatus, and the
eduction-pipes f ¢ communicate with the base
of this heating-chamber, said pipes being con-
trolled by the valves f” ¢’ and carrying the
upper gases formed in the apparatus into the
base of said chamber. Arranged within this
heating-chamber in suitable coil or return
pipe form, as may be found best suited for
the purpose, are the air-superheating pipes
P and steam-superheating pipes », the said
pipes having suitable connections for the air-
blast apparatus and for the steam-generator,
so that the air and steam- passing through
them are raised to a very high heat before
they are employed in gas-making, and at the
same time a large portion of the heat of the
gas generated in the apparatus is absorbed
and carried back into the apparatus, so act-
ing to save the heat and reduce the tempera-

‘ture of the gases after they are fixed or ren-

dered stable and before they enter the hy-
draulic main or washing apparatus % or the
storage-tank. ILeading from the upper end
of sald heating-chamber /i is the pipe s, which
communicates with the hydraulic main k, the
main receiving the gases as they pass from
the gas-generating apparatus and washing
them and removing certain impurities or
volatile matter therefromn and the gases pass-
ing by the pipe u to the storage-tank.

In employing my improved apparatus for
the manufacture of gas the compartments
d e of the treating-chamber ¢ are filled with
suitable refractory material—such as fire-clay
balls of a few inches in diameter, checker-
work, dolomite, or limestone in irregular
Dieces, the fire-clay balls Deing preferred on
account of the ease with which they can be
removed—and these materials are preferably
coated prior to placing them in said echamber
with a heavy hydroearbon—such as coal-tar
asphalt—the said chambers being filled from
the perforated arches about up to the port ¢2
The gas-generators a D are filled with eoal or
coke and a sunitable supply of liquid hydro-
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e&rbon--—-—.such as coal-tar in liguid form or
Lima oil—is plaeed in the tanks leading to
The apparatus bemw SO
‘arranged, fire 18 started in the Ste&m-ﬂ‘en-

the injectors d? €.

erator m and the gas-generators a b, and the
valve controlling the escape-pipe m? of the
steam-generator - “and the relief-valves 0° of
the gas-generators and c¢® of the treating-

ehamber are opened, so that the products of,

combustion from said steam-generator and

gas-generator can have a free escape and will

act to gradually heat the materials therein.
As soon as a sufficient supply of steam has

been generated the air-blast apparatus is

Started and the air-blast 1s applied to the
steam-generator and to the gas-generators,

- this being continued until the apparatus is

20

brought to a proper heat for gas-making, the
body of coal or coke in the gas-generators
being raised to high heat and the refractory

| 'ma,ter al in the treatmﬂ'-ch%mbel ¢ be:m*ﬂF also
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highly heated.

- Wheremyim proved appamtus isemployed
for the purpose of making a generator-gas
and of utilizing the produets of combustlon
from the steam- -generator in making such gas,
as soon as the apparatus has been heated up,

as above described, the several relief-valves

are closed, aﬂld the Valves controlling the air-
blast pipe ¢’, leading to the ﬂ‘enemtor a, tHe
air-blast pipe m?, leadmfr to the %tea,m-ﬂ'ener
ator m, the flue n between ‘the.steam-gener-

-~ ator and gas-generator «, and the eduction-
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pipe g are opened, as also the valves control-

ling the steam-inlets n* and d® or €3, or both,
all other valves being closed. AS the air
passes upwardly throufrh the mass of carbon
in the generator ¢, it forms what is termed
“ogenerator” or “producer” gas, and as {the
alr passes upwardly throngh and supports
the combustion of the fuel in the fire-chamber
of the steam-generator the heated products,
(which have generally been wasted,) wher

carbonic acid and carbonic oxide, and the ni-
trogen of combustion, consisting of carbonic

| &Gld and the mtrocren carried in by the air,

the nitrogen mtroduced by the air-blast be-
ing - 111-':'}11;57 heated in said steam-generator
and gas - generator. These gases pass up-
Wm*dly throu oh the portor flue d’ and through
the mass of 1?efra,ctory material in the com-

- partment ¢ of the treating-chamber ¢, and

thence through the port d* and downwardly
through the compartment ¢, and thence down-
wardly through the mass of incandescent car-

~bon in the second gas-generator b,and as said

6o

gases are passing through the treating-cham-
ber they take up the hydrocarbons supported

on said refractory material in said treating-
~chamber, or they may be enriched by the in-

troduction of hqmd hydrocarbon through the

‘injectors d’ ¢, or both, or suitable solid hy-
~ drocarbons m::w be mtroduced upon the sur-
face of said refractory material, whether it is

- coated or not, and such gases caused to pass

through th en.

from the gases formed

In case it is desired to increase the propor
tion of carbon in said
sirable where the products of combustion from
the steam-generator are treated as above set

forth, a limited supply of air is admitted
through the air-pipe ¢ at the base of the com-

partment d of the treating-chamber, as de-

scribed in an application filed October 16, 75

1888, Serial No. 288,286. This airis admitted

in hmlted qlmntltles, the oxygen of which

unites with the hydrogen of the highly-heated
hydrocarbons, which has a greater affinity
for it than the carbon, and the carbon 1s lib-

erated in a thick, rich -vapor, which acts to
enrich the gases in carbons and assists in

converting the carbonic acid of Emd products

into @arbome oxide.

In order to eliminate the nitrogen from the

-gases formed where the superheated steam

passes into the presence of the said gases and
there is an execess of carbon, this steam is de-

-composed, the oxygen uniting with the car-
‘bon, while the highly-heated nitrogen unites

with the hydrogen or hydrocarbouns, and sub-
stantially all the nitrogen 18 thus eliminated
The gases then pass
down through the body of mcandescent car-
bon in the frenerator b and escape therefrom
through the eduction-pipe g. This is con-
tl_nued until the heat of the body of carbon in

the freuemtor b is lowered, so that it will not

act to x the gases and recarbom?e any car-
bonic acid passing through it, so as to convert
1t to carbonic oxide when the appamtus 18 re-
versed, the proper valves being opened, so
that the products of combustion from the

oases, as it is very de-
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steam-generator pass into the gas-generator

b and thence, with the generator-gas formed

- therein, upwardly through the compartment ¢

and downwardly through the compartment d
of the treating-chamber ¢ and. through the

body of incandescent carbon in the generator

| _ e { a, the generators and their contents being
coal 18 used as fuel, consisting principally of

1‘&156{1 tO a high heat during the passage of

the air-blast upwa,rdlv therethron gh, so as to

act for a considerable period to ﬁ:& and re-
carbonize the gases when the current is re-
versed. As the gases formed pass continu-
ously through the heating-chamber 7, it is
evident that the.s act to cmperheat the air and

steam employed in the gas-making operation,

so that such air and steam absorb from the

gases a large portion of the heat, which is

carrled back into and utilized in makmﬂ‘ aas,
the finished gases being thus utilized for heat-
ing the alr and Steam and sald gases then

passinﬂ through the hydmulic nmin k- to the

storage-tank.

In case itis desired to form and treat water-
gas in sald apparatus, the apparatus is heated

as above set forth, and a current of steam ad-
mitted through the steam-pipe o’ or §° at the
base of one n‘enemtor and the water-gas gen-
erated passes thlounh the tl‘ed;tlﬂﬂ‘-challlbbl‘

e and thence throu frh the mcandescent car-

bon'in_ the other generator, and the air-blast
{ may either be utilized simply to heat the ap-
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paratus or to form the generator-gas while

heating up the earbon in the generator-cham-
bers.

My apparatus can thus beemployed in dif-
ferent ways for the manufacture of gas, and
it 18 compact in form, simple, and cheap, and
serves to save a large portion of the heat gen-
erated in forming gas by superheating the
steam and air, while, as it provides for the
subsequent treatment of the products of
combustion from the steam -generator, the
most of steam 18 reduced to a minimum, or
in some cases I am enabled to even profit by
the gases formed by the generation of such
steam.

What 1 claim as my invention, and desire to
secure by Letters Patent, is—

1. A gas-making apparatus having acupola
gas-generator, a steam-generator containing
a grate and fire-chamber and having its chim-
ney-flue opening into the upper end of the
cas-generator,and a casing having one or more

chambers containing refractory material for |

T TR e LT Tt L] [FITRE
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treating the gases and provided with an oil
entmnce or entrances throu oh which the re-
sultant waste products of combustion and oas
from the gas-generator are carried to 1:1' at
the same, substant-ial’ly as and for the pur-
poses set forth. |
2. A gas-making apparatus having two ver-
tical gas-generators each provided with an air-
blast | Ppipe and a gas-ecduction pipeat the base,
a casing having a double chamber resting on

said generators mlf] containing refmctory ma-

terial for treating the gas, the compartments
of said double chamber being connected to
sald generators and with each other, and a
steam-generator havingits chimney-flue com-
municating with each gas-generator, substan-
tially as and for the purposes set forth.
In testimony whereof I, the said JAMES M.
ROSE, have hereunto set my hand.
| JAMIES M. ROSE.
Witnesses:
WM. I’. MERCER,
BENJ. W. ITAINES.
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