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UNITED STATES

PateNT OFFICE,

WILLIAM F. M. McCARTY, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO JANE LOGAN, OF HAGERSTOWN, MARYLAND, AND ADOLPH OHL AND
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APPARATUS FOR THE MANUFACTURE OF GAS.

SPECIFICATION forming part of Letters Patent No. 343,525, dated June 8, 1886.
Application filed November 30, 1885. Serial No. 184,316. (No model.)

To all whom it may concern:

Be it known that I, WirLiam F. M. Mo-
CARTY, a citizen of the United States, residing
at Philadelphia, in the county of Philadelphia

5 and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Appa-
ratus for the Manufacture of Gas, of which the
following is a specification, reference being had
therein to the accompanying drawings.

This invention relates to certain improve-
ments in the manufacture of gas for general
heating and illuminating purposes; and it has
for its objects to provide an apparatus where-
by natural gas may be utilized in connection
15 with water-gas and a suitable hydrocarbon,

when desired, to produce a permanent or fixed

10

gas of great heating capacity and any desired

illuminating standard, as more fully herein-
. after specified. These objects I attain by the

20 means illustrated in the accompanying draw-

ings, in which—

Figure 1 represents a perspeetive view of
my improved apparatus, with a portion of the
same broken away, showing the means of ap-

25 plying the generated fixed gas to the heating
of theapparatus for decomposing, uniting, and
fixing the gases employed for the production
of the final permanent gas; and Fig. 2 repre-
sents a transverse vertical sectional view of

30 the apparatus.

In the said drawings, the letter A indicates
an arched furnace, the walls of which may be
constructed of masonry or any other suitable
material, : '

B indicates the fire-box, and C the combus-
tion-chamber, of the same.

Through the walls of the furnace, at one side,
extend a series of horizontal longitudinal
pipes, D, which project at the front and rear
40 of the furnace, and arealternately formed with

return-bends D', so as to constitute a eontinu-
ous series or passage, commencing at E atthe
base of the furnaceand terminating at Fat the
crown of the same. The lower front end of

45 the series of pipes is branched, as indicated in
Fig. Lof the drawings, one branch, G, connect-
ing with a supply-pipe leading from the natu-
ral-gas delivery, and the other, H, with a gen-
erator for supplying carbonic-oxide gas. At

35

the junction of the branchesis located a three- 50
way valve, I, by means of which the admission
of the gases may be controlled, so that they -
may be supplied in the proper relative pro-
portionstothe pipes D, Theupper pipe of the
before-mentioned series of pipes D connectsab 5g
its forward end with the forward end of one
of the lower retorts of a bench of retorts, L, -
which project at the front of the furnace. The
said retorts are located in the combustion-
chamber above the fire-chamber of the fur- 6o
nace, and are connected at their front ends by -
the pipes M, which are provided with valves
N, and at their rear ends by pipes P. (Shown
in dotted linesin Fig.2.) The upperretort ofthe
bench communicates with the upper pipe of a 65
series of pipes, R,which passlongitudinally and
horizontally through the wall of the furnacein
the same manner, but on the side opposite the
pipes D, before mentioned, the lower pipe of
the last-mentioned series branching at its front 70
end, asindicated by the letters S T, the branch-
S connecting with a suitable storage-reservoir
or gas-holder, and the branch T with a pipe
having a series of burners, V, located in the
fire-chamber directly under the retorts, as 75
plainly shown in both figures of the drawings.
The branch T may be provided with a stop-
cock, V', by which the delivery of gas to the
burners may be regulated and controlled as
desired. The pipes extending through the 8o
side walls run close to the inner surfaces of
the same, so as to be effectively heated; or
they may be laid adjacent to said walls, and
covered with a coating of fire-clay of sufficient
thickness to protect them from the destructive 83
effect of the direct heat of the fire. . ’
The operation of my improved apparatus is
as follows: The retorts are first filled with
finely-divided iron, preferably serap-iron, and
the retorts are inifially heated in any conven- go
ient manner. When the proper heat is at-
tained in the furnace, the natural gas and the
water-gasaresupplied to the pipes D in proper
proportions, wherein the natural gasisgradu-
ally heated and expanded to its greatest ten- 95
sion. The combined gases, which are now in
a highly-heated state, pass tothe retorts,where
they are brought into intimate contact with
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the iron,whichis heated toabout 1,500°. The
iron takes up a portion of the oxygen of the
carbonie aeid of the combined gases, and an-
other portion of the oxygen of the carbonic
acid forms,with the excess of hydrogen, water,
which may be condensed and separated, and
frees the same of carbonie acid, while a por-
tion of the hydrogen combines with the natu-
ral gas, forming acetylene, a gaseous hydro-
carbon of considerable illnminating-power.
The gases then pass into the pipes R, through
which, during their passage, they are fixed ab
a gradually-decreasing heat, and from whence
they are passed to the holder or partly sup-
plied to the burners for heating the furnace.

The water-gas can be enriched by mingling
it with a fluid hydrocarbon before it is min-
gled with the natural gas; or the fluid hydro-
carbon may be admitted into the upper retort
through the pipe or pipes P’ after the natural
gas and water-gas have been heated and puri-
fied through the retorts.

Having thus described my invention, what
I elaim, and desire to secure by Letters Patent,
i§~—

1. The combination,with the heating-pipes,

wherein the natural gas is heated and ex-
panded and commingled with the carbonic
acid (CO,) and free hydrogen, of the purify-
ing-retorts and the fixing-pipeslocated on the
side of the retorts opposite that of the heating-
pipes, whereby the gases are initially heated
and expanded, then purified and enriched by
the introduction of a hydrocarbon, and finally
fixed to produce a permanent gas, substan-
tially as specified.

2. The combination, withthe pipes wherein
the gases are heated, of the purifying-retorts
and the fixing-pipes located on theside of the
retorts opposite that of the heating-pipes lo-
cated within the walls of the furnace, and ex-
tending from the erown to the base of the
same, whereby the gas is fixed at a gradually-
reduced temperature, substantially as de-
seribed. .

In testimony whereof I affix my signature in
presence of two witnesses.

WM. T. M. McCARTY.

Witnesses:
Wit H. De Lacy,
L. W. SINSABAUGH,
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