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UNITED STATES

PaTenT OFFICE.

WILLIAM F. C. M. McCARTY, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
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APPARATUS FOR THE MANUFACTURE OF GAS.

SPECIFICATION forming part of Letters Patent No. 321,124, dated June 30, 1885

Application filed Mft,y 20, 1881

(No model.)

To caZZ whom Tt may concerw:

Be it ' known that I, Wirriam F. C. M. MG
CARTY, a citizen of the United States, and a
resident of Philadelphia, Pennsylvania, have

s invented certain Improvements in Apparatus
for the Manufacture of Gas, of Wmch the fol-
lowing is a specification.

- My invention consists of an 1mp10ved ap-
paratus for the continuous and economical
1o manufacture of gas and for the conversion of
the natural gas of the earth into an illuminat-
ing-gas in one self-contained furnace or ap-
paratus, as fully described hereinafter.

In the accompanying drawings, Figure 1 18

15 a vertical section of my improved apparatus,
and Fig. 2 is a sectional plan view of the same.

Al is the body of the furnace, preferably of
the circular form shown, and built of fire-
brick with metal Sheathing. At the bottom

20 of the structure is the fire-place A’, and near
the upper end the outlet ¢ for the products of
combustion, the cover B of the furnace being
provided with a suitable man-hole, 6. In the
present instance I have shown three banks of

25 retorts, D, D', and 1), arranged horizontally
ACrosSs the furnace at dlﬂelent heights, there
being three retorts in each bank or row. The
retor tS are built into the structure of the fur-
nace, and may have their ends extending out-

30 side its walls, as shown in the drawings.
The three retorts of each bank or row are con-
nected with each other at alternate ends
through suitable necks, d d’, as shown in the
plan view, Fig. 2. The first Tetort of the

25 bottom row, D, is provided with an inlet, (
leading from a heating-coil, b, which passes
down throun'h the combustlon chamber and
‘between the retorts. The third retort of the
first row, D, is connected through a tube, 2,
o to the ﬁrst 1etort of the second row, D’. The
third retort of this second row, D', is con-
nected through a tube, 3, with’ the first re-
tort of the third row, D2 Whlle from the last
retort of the upper row 1eads an outlet-pipe,

45 N, provided with a valve or cock, n, and this
pipe passes down the outside of the furnace
and into the interior thereof again, where it
communicates with and opens into a closed
mixing chamber or box, M, immediately over

the fire-place of the furnace and below the 50

lowermost bank of retorts. Another valved

pipe, G, leading from a suitable source of

supply, may open into this same mixing-
chamber M, and from the latter a superheat-
ing and ﬁmng coil, S, passes up through the 53

interior of the furndce between the rows of

retorts to the upper end, where 1t leads out
to a gas washer or receiver or to any other de-
SIred point. |

- The apparatus above deseubed has been 6o
designed more particularly for carrying out

in a smgle self-contained furnace and in the

most economical manner a continuous process
of converting the natural gasof the earth into
111umm&tmg .gas. This process forms the sub-
ject of a separate application for a patent
filed May 20, 1885, Serial No. 166,124, and
may be brleﬂy described as follows: The two
lower rows of retorts are first supplied with
turnings or other scraps of iron or similar
smt&ble metal, while in the top row is placed
carhon, prefembly in the form of gas-coke,
and the fire having been lighted, the natural
pas of the earth 1s 1ntloduced with steam
through the coiled pipe b into the lower re- 7:
torts, “Where it is subjected to excessive heat
and to the action of the finely-divided metal
and carbon. The resultant gas will pass
down through the pipe N and enter the mix-
ing and expansion chamber M, whence the
ogas passes through the Supelheatel S to a
snitable washer, aud a fine illuminating-gas
of high candle-power is produaced. In this
process the pipe G is kept closed.

My improved apparatus may also be used
for the production of pure hydrogen gas for
various uses,and also for the production there-
from by a continuous process of hydrocarbon
oas. In using the apparatus for these pro-
cesses the two Jlower rows of retorts are sup-
plied with iron turnings, borings, or equiva-
lent, as before, and the upper row is provided
with hydrate of lime and Glauber’s salt, pret-
erably in a finely-divided state. Steam 1s in-
troduced into the retorts through the coiled 95
pipe b, and the vapor of water under the 1in-
tense heat is deoxidized by the finely-divided
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metal, and the gas thereby produced In passs
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ing through the upper retortsispurified by the |

- . the reduction of ores, and so forth; orthe cock
- 6 may be turned to carry the h}dlogen off
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- tween the latter, and a chamber, M, the said
retorts, coil, and chamber all beingin the com-
bustion-chamber of the fur nche, substantlsﬂly
as specified. R

- chamber or retort M, and thence it passes to

hydrate of lime and Glauber’s salt, so as to
remove any carbonic-acid gas remaining in it,
thus giving a perfectly-pure hydrogen,whlch
by proper adjustment of the three-way cock 6,
may be carried off through the outlet 5 toany
sultable receiver for any “desired use-—such as

through the pipe N into the mixing-chamber
M, into which a liquid hydrocarbon is inftro-
duced in a finely-divided spray through the
pipe G to carburet the hydrogen in the closed

the coil S, where it is Superheated and fixed
into a hydmcarbon gas. -

I claim as my invention—

1. The combination of the furnace with two
or more rows of retorts in the combustion-
chamber of the furnace and a connected heat-
1ng-coil, b, between the retorts in said com-
bustion chamber, as set forth.

2. The combination of the furnace with two
or more rows of retorts in the combustion-
chamber of the furnace, and a superheating-
coil, 5, between said retortsinthe combustion-
chamber and connected to the last retort of the
series, as and for the purpose described.

3. The combination of the furnace with two
or more rows of retorts, a heating-coil, b, be-

4. The herein-described gas-making appa- 35

ratus, consisting of a furnace having a series
of retorts communicating with each other,and
an inlet at one end and an outlet at the other,
and the first set of retorts containing metal 1n
a finely-divided state, while the last set of re- 40
torts contains hydrate of lime and Glauber’s
salt, substa,ntlally as and for the purpose set
forth

5. The herein-desceribed gas-making appa

ratus, consisting of a furnace having therein 45
banks of retorts, one above the other and com-
municating with each other, the lower retorts
containing metal in a finely-divided state and
the upper retorts containing hydrate of lime
and Glauber’s salt, substantially as set forth.

50
6. The herein-desceribed gas-making appa-

ratus, consisting of a furnace containing a se-
ries of retorts communicating with each other,

a preliminary heating-coil connected to the
first retort, and a superheating-coil connected 55
to the last 1et0rt both the coils and the re-
torts being in the combustion-chamber of the
furnace, as set forth.

In testimony whereof I have signed my name

to this specification in the presence of twosub- 6o
scribing witnesses.

W. F. C. M. McCARTY.

Witnesses: |
HUBERT HOWSON,
HARRY SMITH.
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