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To all whom it maz J CONCery,

e 1t known that I, CHARLES BOUGOURD
DE LAMARRE, a cmzeu of the United States,
residing at BIIOXI in the county of Harrison
and bta,te of Mlssmfﬂppl have invented a4 new
and useful Process of and Apparatus for the
Manufacture of Illuminating-Gas, of which

the following is a spemﬁcamon

My invention relatestoanimproved method
of and apparatus for the manufacture of gas,
which is capable of making 111urnma,t111g-gas
by iour different methods separa,tely or com-
bined in one; and its objects are the making
of gas which will combine all the various qnal—
1tles of a gas producing a bright and steady
flame. - |
With these objects in view my invention
consists in certain features of novelty to be
hereinafter descubed and then pointed out
in the claims.

In the accompanying dl&Wll] os, Figure 1"* 18
a view of a portion of my 1mp10ved appara-
tus, showing the steam-generator and gas-re-
tort. Fig. 1t ig a view of the remaining por-
tions of my improved apparatus, showmo the

carburetor, coolers, purifier, the ﬂ'a,s-holder
| and burner, the parts shown in both of these

gures bemn* combined as a whole into a sm-
IFig. 2

18 a modification of the purifier.

1 represents afurnace,and 2 a steam-boiler
fixed therein, said furnace and boiler being
constructed and operated in the usual Well-
known manner. With the steam-dome 3 a
pipe connection 4 communicates, said pipe ex-
tending upwardly, houzontally, and down-
Wardly at 42, and is provided at itslower end
with .:LhOllZOI]tEbl pipe connection 5, thatleads

into a retort 6, which is heated by a furnace |

7. The retort 6 is made of fire-proof clay or
iron, and is filled with charcoal or coke, which

18 suscepmble, when1in its heated conchtlon of

uniting with the oxygen of the steam which
1s decomposed by coming in contact with the
heated material within the retort. |
8 is a valve arranged in the portion 4 of
pipe 4, soas to regulate the amount of steam
passing from the steam-boiler 2 into the gas-
retort 6. KExtending from the pipe 5 is a
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extends a pipe 10 above the gas-retort 6,said

branch pipe being provided with a valve 11.

In the pipe o between the pipes 4* and 9is a

valve 12.
a pipe 13 leads.

In order to p1oduce the apparatus on a
proper scale, portions thereof-have been rep-
resented on separate sheets of drawings, the
points of severance extending through pipes
10 and 13. Kxtending upwardly from the
outer end of pipe 13 is a vertical pipe 14, the
upper end of which 1s connected with a hori-
zontal pipe 15, which has a downwardly-pro-

TFrom the rear end of the retort G

Jecting braneh 16, extending into the car-

buretor 17, said carburetor bemﬂ' supported
in any suitable manner. Af the juncture of
the pipe 13 with the pipe 14 isa valve 18, and
in the pipe 14 is a valve 19. Above the car-
buretor 17 is the oil-supply tank 20, which
contains the requisite oil, such as spirits of
petroleum or a similar oil, such as is cus-
tomarily used in the carbureting of gases,
sald tank having communication with the car-
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buretor through the medium of the pipe 21,

which 18 provided with a valve 22. The pipe

10 leads into the lower end of the camburetm |

17 and is provided with a valve 23.

24 1s a branch pipe leading from the plpe
14 outwardly and downwardly into the upper
end of the auxiliary cooler or condenser 25,
and provided with a valve 26, The pipe 24
is formed in the usual spiral or coil 27 within

the auxiliary cooler 25, the lower end of said

coil communicating w1t11 a vertical pipe 28,
extending through the top and bottom of the
cooler. The lower end of the pipe 28 is pro-
vided with a valve 29, and the cooler is pro-
vided with a discharge-valve 30.
pose of the cooler,as will be understood, is to
oet rid of the tar or the water resulting from
the gases which have not been decomposed
in the retort, which will then be condensed
within said cooler.. 81 is a vertical pipe ex-
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The pur-
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tending downwardly from the pipe 15 and -

communicating with a branch pipe 32, ex-
tending from the upper end of pipe 28 of the
cooler,

valve 33.
35 is the puuﬁel downwar dly into which
extendsavertical pipe 36,extending upwardly

95

S"le pipe 31 bemfr provided with a
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therefrom and communicating xuth plpe 32
and provided with a branch horizontal pipe
37. This purifier is provided with a discharge-
valve 35%. Branch pipe 37 is provided with
a valve 38, Irom the top of the purifier 35
extends a vertical pipe 39, provided with a
valve 40 and having at itsupper end abranch

pipe 41, the outer end of which communicates

with a vertical pipe42, extending downwardly
into the main cooler 43, sald vertical pipe 42
communicating with the coil 44 within the
cooler 45. 'The pipes14 and 42 are connected

by a horizontal pipe 45, which is provided

with a valve 46. 47 is a vertical ‘pipe, inter-
mediate of the ends of which pipe 37 com-
municates. The lower end of the pipe 47 is
provided with a branch pipe 48, which com-
muntcates with the pipe42 of the main cooler,
and between the branch pipe48and the pipe 37
the pipe 47 is provided with avalve 49. The
upperend of pipe 47 isprovided with a branch
pipe 50, which has communication with the
calburetm 17 at the top thereof. The puri-

fier 35 is constructed with a partition 51 be-

tween the pipes36 and 39,so0as to form cham-
bers 52 and 53, and extendmrrflom the upper
end of the paltmon 51 downwaldly into the
chamber 53 is a pipe 54. The chamber 52
contains an alkaline solution of potash or
chromate of potash, and the chamber 53 con-

-tains a solution of oxalic acid, the purifier

being provided with these chemicals for the

- purpose of purifying the gas and supply-

35

Ing it with additional 1llummatmw means
when required. The gascoming into the pu-
rifier is 11npren*nated with sulphur_ In the

- shape of sulphureted hydrogen, which is one

40

of the gases carried along from the retort,
where the decomposition of the steam and a

union of gases primarily takes place, and com- |

ing in contact with the first solution the sul-

| phur is eliminated from its union with the

45
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hydrogen and combines with the chromium of
the chromate to form asulphide thereof, while
the free hydrogen and other gases passing
into the oxalic acid, which unde1 the action
of the heated gases 1s in a state of deeompo-
sition, and its ellmmauted combustible gas is
earrled along with the passing gas and addi-
tionally supplles 1t with 1lluminating means.
The lower end of the coil 44 in the main
cooler 43 is provided with a valve 55, and

- communicates, through the medium of pipe

55
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56, with the gas- holde]: 57 or “gasometer,” as
1t 18 sometlmes called, the ﬁfws-holdel bemﬂ of
the tisual well- Lnown construction.

58 18 a gas-supply pipeleading from the rras-
holder a,nd provided with abumel 59. 43"* 1S
a discharge-valve of the cooler 43.

In Fig. 2.1 have shown two separate tanks
or 1eeeptacles 60 and 61, which constitute the

purifier,in lieu of the sin n*_le tank 35,said tanks

60 and 61 being connected at top by a pipe
62. The lower ends of the tanks are comn-
nected by a short pipe 63, provided with a
valve 64, whereby the Solutlon of chromate of

potash and_oxahc acid in.tank 60 and 61, re- | .

a m —_—r—

i fo eff

~end of pipe 42intothe main cooler 43.
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spectively, are allowed to combine, for the
purpose set forth, in which the action pre-
viously referred to may be combined in a sin-
ole receiver, into which, when the gas passes,
the separ ation and prempltatlon of the sul-

phur from the H,S to the chromium of the

chromate to form a sulphide thereof occurs
simultaneously with the decomposition of the
oxalic acid from the heated gas, the reactions

being identical with that of the form de-

SCr 1bed except that the gas undergoes the
same step twice, and hence 1S more thmoufrhly
purified and supphed with additional illumi-
nating means.

The valves or water-traps 12, 18, 29, and 55
are for the purpose of rejecting from the pipes
the water produced by condensation of the
steam when the retort 6 is not heated enough
to deeompose the steam coming from the

Dboiler 2.

My 1mp10ved apparatus bemo* constructed
and arranged as above set forth 1it.is suseep-
tible of Operfttlon in the four followmﬁ' d1ffe1
ent methods:
~ First operation: The water in the boiler 2
being converted into steam; it passes by the
way of pipe 4, valve 8 being opeén, into the re-
tort 6, which is heated to a sufﬁclent temper-
ature to cause the material within the same
ect the complete decomposition of the

steam.

passes along with the gases formed by the
heated carbon and decomposed steam through
pipe 1. Valve 46 being open, 1tpassestluouwh
pipe 45 and pipe 42 into the main cooler 43,
from which it passes into the -gas- holder
through pipe 56 and out of the ﬂas-holdel into
the supply-plpe 58 of the burner 59.

~ Second operation: When the gas coming

from the retort is sufficiently earbm eted, the

valve 46 is shut, so that the gas may pass
into the auxiliary cooler 25 through the me-
dium of pipes 24, valve 26 being open.

111ary c,oole1 passes up thmufrh pipe 28 into
pipe 31, into pipe 15, and thenee into the car-
bu1etor 17, from which the gas flows into
pipes 50, 47 and 48, and throun*h the lower
From
cooler 43 the carbureted gas passes, as before,

The hydrogen from the steam being
set free by the decomposition of the same

Valve
33 belng open, the gas coming from the aux-
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through pipe 56 into the gas-holder 57, from

which it is drawn, as 1eqmted thmun'h sup-
ply-pipe 58.
Third operation: TVhen the oil contained

120

in the carburetor 17 is too much volatilized

by evaporation, (after the second aforesaid
operation,) the hydrogen coming from the re-

tort 6 to be carbureted, as 1'equ.ir.ed', passes
through pipes 13, 14, and 15 into the carbu-

125

retor, the valves 26 and 46 being closed and

the valve 19 opened. Thus the warm gas

from the retort runs directly into the O&lbl’l-

retor, wherein the same is carbureted. Pass-
ing fwm the carburetor 17 the gas enters
pipes 50, 37, and 36 and into the chamber
52 of the puuflel

130

the valves 34 and 49 be-
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Ing closed and the, valve 38 open. From the

chamber 52 of the purifier, containing the

chromate of potash, the gas passes through

pipe 54 into the chamber 53, containing the

oxalic acid, from which latter .chamber the

gas passes through pipes 39, 41, and 42 into
the main cooler 43, from which it passes, as

- before, into the gas-holder, from which the

[O

the oil in the carburetor 17 loses somewhat
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- gas 1s drawn as required. _

Fourth operation: After the last operation

of its combining qualities to effect a complete

carbureting of the gas, inasmuch as the lig-

ulds used for earbureting are not, except in
a very pure state, homogeneous in substance,

S0 are a combination of liquids of various
volatility, the lighter of course passes off first

and leaves the heavier and less volatile re-
stduum, which will but slightly carburet the
gas. l'hecarbureting, also, after a short time
is hindered, because, as is well known, the

amount of vapor taken up depends upon eir-
cumstances, chief among which is that the

volatilization is affected by the cold produced
from the evaporation of the liquids, the gas

~coming from the retort 6 cannot hence be
saturated sufficiently to effect its carburet-

ing. In thisoperation all valves are shut ex-
cepting valves 11 and 23, so that the oil in
the carburetor may flow in small jets through
the pipe 9 into the retort 6 by the joint 65.
Now, the valve 8 in pipe 4* being opened, the
steam from the boiler 2 passing into pipe 5,

where the steam and oil are mixed together,

and passing onto the heated substances con-

tained in the retort 6 are decomposed into

40
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their several constituent gases, and, in their
gaseous state intimately combined together,
pass out of said retort. These hydrocarbons
pass through pipes 13, 14, and 26 into the
anxiliary cooler 25, the valve 26 being open,
and into pipes 28, 32, and 36 into the purifier,
the valve 34 being also open. From the puri-
fier the gas passes into the main cooler 43
through pipes 39, 41, and 42, the valve 40 be-
ing open. From cooler 43 the gas passes into
the gas-holder, as before, from which it is
drawn as required. | | |

Erom the above it will be seen that my im-
proved apparatus is capable of making illu-
minating-gas by four different methods either
separately or combined, when combined said
operations following each other in succession
by means of regulating the valves, as de-
seribed, so that each of the different courses
of the gas follows each other successively as
a single operation, and obtains the full util-
ization of all the material used and complete
carbureting of the gas at all times during the
process. |
- What I claim is— -

1. The improved method herein described
for producing illuminating-gas, the same con-

‘sisting in first passing steam into a retort,

then passing the gases from the decomposi-
tion produced in said retort into a main cooler
orcondenser,then diverting the gasesfromthe

3

retort from their original course to said cooler -

and passing them first into an auxiliary cooler
or condenser, then passing the gas from the

latter into a carburetor, and then passing the

carbureted gas from the carburetor into said
main cooler, and finally drawing from said
main cooler the gases admitted thereto by

the two steps deseribed into a suitable gas-

holder, substantially as described.
2. The improved method herein deseribed

for producing illuminating-gas, the same con-

sisting in first passing steam into a retort,
passing the gasesfrom the decomposition pro-
duced in said retort into a main cooler or con-
denser, then diverting the gases from their
original course to the main cooler and passing
them intermediately first into an auxiliary
cooler or condenser, then from thelatterinto
a carburetor, and then passing the carbureted

‘gas from the carburetor intosaid main cooler,

and finally again deviating the course of the
gas to direct the same from the retort directly
into the carburetor, passing the carbureted
cgas from the carburetor into a purifier and
from thence into the main cooler, and finally

80
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drawing from said main cooler the gases ad-

mitted thereto by the three steps described
into a suitable gas-holder, substantially as

described. | o |
3. The improved method herein described

for producing illuminating-gas, the same con-
sisting in first passing steam into a retort,
passing the gases from decomposition pro-
duced in said retort intoa main cooler or con-
denser, then diverting the gases from their
original course to a main cooler and passing
them intermediately first from the retortinto
an auxiliary cooler or condenser, then from

the latter into a carburetor and then passing
the carbureted gas from the carburetor into

said main cooler, then again changing the di-

rection of the gas and passing the gas from

the retort directly into the carburetor, pass-
ing the carbureted gas from the carburetor
into the purifier and from thence into the

IO
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main cooler, and finally diverting the course

of the gas from the carburetor, admitting the

oil from the carburetor into the retort, the oil

being first commingled with the steam which-

enters said retort, passing the hydrocarbon
gas obtained in the retort into an auxiliary

cooler and then into a purifier, and thence
into the main cooler, and finally drawing

from said main cooler the gases admitted
thereto by the foursteps described into a suit-
able gas-holder, substantially as described.
4. The herein-described apparatus for the
manufacture of gas, the same comprising a
steam-generator, a decomposing-retort con-
nected with said generator,a main cooler pro-

vided with means for cooling, an auxiliary

cooler provided with means for cooling, and
a carburetor intermediate of said retort and

main cooler, the said carburetor connecting

II5
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with the said auxiliary and main coolers by
piping, which are in communication with the
retort and each other by piping provided with
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suitable valves for dir ecting the course of the
gas, substantially as set forth

5. The herein-described apparatus for the
manufacture of gas, the same comprising a
steam-generator, a decomposing-retort con-
nected with the said generator by piping, a
main cooler provided with means for cooling,
and an auxiliary cooler provided with means
for cooling, a purifier and a carburetor inter-
mediately interposed between said retort and
main cooler, the said carburetor being con-
nected Wlth both coolersand the 111termeu1ate
purifier by piping, the same being also in

communication withtheretortand each other-

by piping provided with valves for directing
the courses of the gas, substantially as set
forth. -

6. The hereiu-described apparatus for pro- |

-ducing illaminating-gas, the same comprising
a %tea,m ﬂ'enemtor, a c16001np051119~1*et0rt COIl-

ol
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nected with said generator by
valved piping, a main cooler,and an auxiliary

cooler, a purifier, and a carburetor intermedi-
ately interposed between said retort and main
said carburetor connecting with

cooler, the
said retort between the same and the gener-
ator by piping, and sald auxiliary cooler,

purifier, and main cooler being in communi-

cation with the retort, cm*bm'etor and each
other by piping provlded with bmtable valves
for directing the courses of the gases, sub-
stantially as set forth.

In testimony that I elmm the foregoing as
my own I have hereto affixed my Slwnatme n
presence of two witnesses.

CHS. BOUGOURD DE LAMARRE.

VWitnesses:
WILLIAM W’" LLANG,
WM. KENT.

means of
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