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To all whom it may concern:

. Be it known that I, W. H. BRADLEY, of the
c¢ity, county, and State of New York, have in-
vented new and useful Improvements in Pro-
cessesof and Apparatusfor Manufacturing Hy-
drogen Gas, which.improvements are fully set
forth in the following specification, reference
being had to the accompanying drawings, in
which— ‘

Tigure 1 represents an elevation of the appa- .

ratus, pact in section, and Tig. 2 aplan of the
same. ' :
‘Similar letters and numbers on each figure
indicate corresponding parts. :
The invention relates to the economical pro-

duction of hydrogen gas, to be used primarily -

for the manunfacture of illuminating-gas or for

any other purpose where it may be required.
It is well known that it steam be decom-

posed in the presence of hydrocarbon at a high

temperature the resultant gases are a mix-

ture of carbonic acid and hydrogen, with a
small percentage of carbonic oxide and marsh-
gas. © When the hydrogen is used for the man-
ufacture of illuminating-gas the presence of
the marsh-gas is. useful, and it is allowed to
remain; bat for most purposes the carbonic-
oxide and carbonic-acid gasesshould be elimi-
nated, and to acecomplish this result is the ob-
ject of my invention.

In the drawings, A represents a front ele-
vation. A’ represents a sectional elevation;
B, the blow-off valve and purge-pipe; C,
the ¢take-off” pipe; D, the wash-box or hy-
draulic seal; E and E, the inlet-pipe for fur-
nace or heating gas; F and FY, the air-pipe;
G, theinlet-pipefor steam and hydrocarbon; G’
G, the inlet-pipes for superheated steam; H,
overflow-valve for regulating the hydraulic
seal. Numbers 1, 2, 3, 4, and b are purge or
blow:off valvesfor usein heating up, as herein-
after described, or to furnish free egress for
the air contained in the apparatus. Numbers
6 and 7 are inlet-valves for admitting or shut-
ting off furnace-gas; numbers 8 and 9, inlet-
valves for admitting or shutting off air to in-
duce comhustion of furnace-gas in the interior
of chambers A and A’; numbers 10 and 11,
leversconnected with cocks similarlynumbered
on plan to admit or shut off steam and hydro-
carbon. .

A’ are filled with lumps of caustic lime.

as follows: The chambers or generators A and
The
inlet-valves 6.and 7in the pipes E and E/,con- 53
veying furnace-gas from a carbonic-oxide-gas
generator, (not shown,) and the inlet-valves 8
and 9 in the air-conveying pipes I and T/ be-
ing also opened, and all other valves being -
closed, except the purge-valve 1, the mixture 6o
of air and carbonicoxideisignited and allowed

to burn uatil the lamp lime in the two cham-
bers has become highly heated. -During this
operation the outlet-valve 1in pipe B should be
kept open to allow the produects of combustion 65
to freely pass off. When thelimein chambers A.
and A’ is sufficiently heated the valves 6 and 7

in pipes E and B/ and the valves 8and 9 in pipes

T and 1¥ are closed. Valve 10 in pipe G is
then opened, admitting steam froin an ordinary 7o
boiler and superheater (not shown) charged
with hydrocarbon vapor; or,if preferable,liquid
hydrocarbon way be admitted through a pipe
similar to the steam-pipe. ThevalvelinpipeB

is then closed and valve 3 in top of chamber A’ 7z
opened for an instant in order to allow the re-
maining air to escape. Then valve 3 is closed
and valve 4 opened, when the gas passes
through the hydraulic seal in wash-box D,and
finally through ¢ take-off” pipe C, the office of 8o
the lime in the second chamber, A’,being to ex-
tract the carbonic acid generated at the same
time with the hydrogen by the decomposition

of the steam and hydrocarbon in chamber A.
When the heat in chamber A has become re- 85
duced below the decomposing degree the steam
and hydrocarbon are shut off and Siemens’s
furnace-gas and air admitted and ignited in
chamber A/, in like manner as above described

for chamber A. Chamber A’ then becomes the go
decomposing-chamber.

During the process of héating the lime in
chamber A’/ superheated steam is introduced .
into chamber A, and the same operation is re-
peated as before mentioned, thus making an g3 '
alternate producing apparatus. It wmay, how-
ever, be found more economical to use chamber
A asthe decomposing-chamberand chamber A’
as a purifying-chamber. Thus, instead of be-
ing an alternate producing apparatus, it could 1o
be used as a continuous one. The operation
would then be substantially as follows: Cham-
bers A and A’ being filled with lumps of caus-

To carry my invention into effect I proceed | tic lime, and the lime in both chambers heated
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as above indicated, and the valves operated as
above described, steam and hydrocarbon are
introduced in chamber A, where they are de-
composed into hydrogen and ecarbonic-acid
gases, which pass to the other chamber, also
containing highly-lieated lime, where the car-
bonic acid is wholly extracted, and the hydro-
gen passing the seal-box D is collected. As
soon as the temperatwme of the lime in the de-
composing chamber has become too low to in-
duce the decomposition of the steam and hy-
drocarbon, valve 10 is closed and the purge
valves opened. The lime in chamber A is
again heated and superheated steam is intro-
duced into the other chamber, by which latter
operation the carbonic acid which the highly-
heated lime had absorbed during the passage
of the mixture of bydrogen and carbonic acid
is expelled. :

The time required to heat the lime in one
chamber and that required to expel the car-
bonic acid from the carbonate of lime in the
other by means of superheated steam is about
the same, so that the operation may be sub-
stantially continuousand economical and prae-
tical. On the same principle in substance, I
have erected anapparatus with which, during
experiments, I have produced an aggregate of
eighty-four thousand cubic feet of gas.

In the practical working of the above-de-
scribed apparatus it may be required to use
more than one purifying-chamber to one de-
composing-chamber, especially when the puri-
fying-chawber is of less cabic capacity than
the other. ¢

Theabsorption of carbonic-acid gas by heated
lime and its subsequent elimination by means
of superheated steam from the comparatively
dry carbonate of lime are, 1 believe, new, and
they form an importaut part of my invention
in connection with my apparatus.

In order to produce carbonic-acid and hydro-
gen gases alone, the steam must be rather in
excess as regards the hydrocarbon used or in-
troduced into the decomposing-chamber, so
that a small amount of undecomposed watery
vapor may pass with the gases,and, comingin
contact with the dry heated lime in the puri-
fying-chamber, may form a hydrate of lime
capable of effecting the extraction of the car-
bonic acid ; but when subsequently dry and
highly-superheated steam is introduced into
the purifying chamber or chambers the car-
bonate of lime is again rendered an oxide of
caleinm. This operation can be often repeated.

I am aware that several attempts have been

915

made to extract carbounie-acid gas by means of
dry lime; bub so far none have been suceess-
ful. They have failed because the lime in-
tended to exhaust the carbonic acid has not
been sufficiently heated and steam has not
beenintroduced. If carbonate of limebeheat-
ed in a tube until it begins to give off carbon-
ic-acid gas, and the heat is then lowered to
such a degree that the evolution of gas ceases,
this evolution will immediately recommence if
steam be passed through the tube, for at a high
temperature the affinity of carbonic acid for
lime is not sufficient to keep it from mingling
withsteam. Thuswhilecarbonateoflimegives
up its carbonie acid when heated to rednessin
steam or the open air, quicklime, on the other
hand,absorbs carbonic acid in very greatabun-
dance when heated very hot in an atmosphere
of that gas.

The decomposing - chamber may be filled
either with lime alone or with any other re-
fractory material, such as oxides of alamini-
um and magnesium. The latter will accom-
plish the same result as the oxide of calcium,
provided, however, that, asin the case of lime,
the quantities of the bodies present which act
upon each other are substantially in equiva-
lent proportion and in the presence of sufii-
cient heat.

What I claim as wy invention, and desire to
secure by Letters Patent of the United States,
is—

1. In the manufacture of hydrogen gas by
the decomposition of steam and hydrocarbon
in contact with a body of heated lime, the pro-
cess of revivifying the lime nsed in purifying
the gas, which consists in decarbonating the
comparatively dry carbonate of lime or carbon-
ates of the alkaline earths by subjecting it,
while in a heated condition, to the action of
superheated steam, substantially as above de-
seribed, .

2. The within-described apparatus for the
manufacture of hydrogen gas, consistingof two
or more vertical chambers, A and A/, the gas
and air supply pipes, the steam and oil supply
pipes, and a gas-eduction pipe connected with
the top thereof, and a purge-pipe connected
with the bottom thereof, and suitable valves
in the inlet and ontlet pipes, all combined and
operating substantially as described.

WILLIAM H. BRADLLEY.
Witnesses:
Orazio Luco,
CHAS. G. SMITH.
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