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To all chom it may conceri:

" Be it known that I, WrirLram K1RKwWOOD, &
citizen of the United States, residing at Chi-
caco, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Gas-(xenerators, of which
the following is a specification.

My invention relates to gas-generators, hav-

ing reference more particularly to a portable

type of eenerator of that class wherein an
acid solution 1s introduced into the presence
of a metallic body to act chemically thereon
and generate and liberate a gas which may be
used to supply burners for caleium lights, lead-
burning, brazing, hard-soldering, and analo-
QouS purposes. |

To these ends my invention as to its prin-
cipal and essential features comprises a ves-
sel composed of or lined with some substance
capable of resisting the corrosive and destruc-
tive action of an acid solution and divided into

two chambers, one to contain the metallic body

or bodies and the other to contain the acid
solution, with a communicating passage be-
tween the two, and means for applying pres-
sure to the surface of theacid solution to force
the latter into contact with the metal when 1t
is desired to start the generation of the gas.

Other minor features of the invention will
be fully explained in the detailed deseription
of the invention when taken i1n connection

with the accompanying drawings, which illus-

trate a preferred - mechanical embodiment of
the principle of the invention.
Fioure 1 of the drawings is a vertical mid-

seetion view through the main vessel or cham-

ber of the apparatus with the several connec-
tions thereto and therefrom illustrated in ele-
vation, partly broken out in section to disclose
interior mechanism, and ¥ig. 2 being an en-
larged detail view of the safety-valve.
Referring to the drawings, A designates an
upright, preferably eylindrical, tank or vessel,
which is preferably made of lead or other acid-
resisting material. Interiorly of the tank and
approximately midway thereof is- secured a
transverse partition or diaphragm B, which
is solid excepting at the center thereof, where
it is perforated, as shown at B’, for the pur-

50 pose hereinafter described. Pendent from

the underside of the diaphragm Band directly
beneath the apertured portion thereof 18 a
tube C, which extends downwardly and termi-

nates at a point-some distance above the base

of the tank, as shown. The upper of the two
chambers thus created by the partition B 1s
designed to be partially or wholly filled with
broken particles of zine D or similar material
which when acted upon by an acid solution,
such as sulfuric acid, is capable of liberating
a oas, the gas more particularly designed to
be created by the present apparatus being
hydrogen gas to be subsequently burned. The
lower portion of the tank is designed to be
filled to about the height indicated with a di-
lute sulfuric-acid solution. (indicated by E.)
The space between the upper surface of the
acid solution and the under side of the dia-
phragm B forms a compressed-air chamber
F. Tapping the wall of the tank and leading
into this compressed-air chamber is a threaded
T-coupling G, the lower connection ¢ of which
has a cut-off valve ¢’ and a hose connection H,
leading to an air-pump P or other source of
compressed air, while the upper connection g*
of the T-coupling G has seated in its upper
end a weighted safety-valve ¢°, which may
consist simply of an inverted lead bob with 1ts
pointed end inserted in the open upper end of
the connection, as more particularly shown in
the detail view Kig. 2.

The upper end of the tank has a screw-

threaded closure I, rising from which 1s a T-
coupling K, carrying at its upper end a pres-
sure-gage L and having a lateral connection
leading to a float-valve casing M, containing
a float-valve m, adapted when raised to close
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the eduction-port from the upper end of said
valve-casing, to which latteris connected a gas-

delivery hose N, which may lead to a burner.

In operation the tank is charged with a di-
lute sulfuric-acid solution, which is preferably
inserted by withdrawing the T-coupling G and
pouring the acid in through the opening which
receives said T-coupling. The upper cham-
ber is charged through the opening in the up-
per end of the tank with broken pieces or
scraps of zine or other material, according to
the particular gasto be generated. The clo-
sures - and I having been applied to the ves-
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sel thus charged, when the device is to be used
compressed air 1s forced through the hose H

and coupling G into the air-chamber F, which

body of compressed air in turn forces the acid
solution up through the pipe C and the per-
forated portion of the diaphragm into the zinc-
chamber, where the acid reactschemically with
the zinc, releasing pure hyvdrogen gas, which
under its spontaneous pressure passesthrough
the coupling K, around the float-valve u:, and
through the hose N to the burner-nozzle (not
shown) or other instrument of its utilization.
In order to maintain the continuous and uni-
form generation of hydrogen gas, it is neces-
sary only to maintain a sufficient air-pressure
in the compressed-air chamber to continuously
torce the acid solution up into the zinc-cham-
ber. If the pressure of hydrogen gas in the
zinc-chamber becomes at any time abnormal
or dangerous, exceeding the pressure of .air
1In the compressed-air chamber, the gas will
descend through the tube C, bubble up through
the acid solution, and mingling with the air
find escape through the safety-valve ¢*. The
purpose of the float-valve ., located as de-
scribed, 1s to prevent the possibility or dan-
ger of the sulfuric-acid solution under a too
high air-pressure corapletely flooding the zine-
chamber and overflowing into the gas-dis-
charge hose N, this float permitting the gas to
pass therearound, hut rising and closing the
discharge-port of its casing under the pres-
ence of the liquid solution.

When 1t 1s desired to discontinue the use of
the apparatus or to charge the same with zine,
the hose H is removed and the compressed-
alr chamber vented by opening the cock ¢/,
which obviously permits the acid in the zine-
chamber to flow back by gravity through the
tube C into the acid-chamber, thus interrupt-
ing and checking the further generation of
hydrogen. The purpose of terminating the
tube C at some little distance above the base
of the vessel is to provide for a limited space
at the bottom of the vessel for the settling
and accumulation of the zinc-sulfate crystals
which form when the acid is partially spent
and cooled, the zinc-sulfate crystals not inter-
fering with or clogging the lower end of the
tube.

0 designates a faucet tapping the lowerend

of the vessel and provided with a stop-cock o,
through which the spent acid solution may be
withdrawn when necessary. The pressure-
oage L, affords a means of constant indication

of the gas-pressure and the air-pressure ex-
isting at any time in the vessel.

From the foregoing it will be seen that the
apparatus 1s capable of being charged with |
acld without interrupting the zine in the zince-
chamber or admitting air into said chamber
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and also the zinc-chamber may be chareoed
without disturbing the condition of the acid-
chamber. Theapparatusisexceedingly com-
pact and self-contained and is of an easily port-
able nature, whereby it is especially adapted
tor use in connection with soldering and braz-
Ing operations wherein it may be necessary
to apply the burner at different and more or

less separated points or continuously over a

considerable surface or linear extent.

The air-pressure employed to force the acid
solution upwardly into contact with the gas-
yielding solid also effects an important ad-

vantage 1n that it causes the gas to be deliv-

ered under a considerable pressure, which in-
sures a steady and very hot flame.

I claim— -

1. Inagas-generator, the combination with
an upright vessel of substantially uniform di-
ameter throughout and having an internal sur-
face of acid-resisting metal and an apertured
transverse partition dividing the same into an
upper receptacle constituting a gas-generation
chamber and a lower receptacle constituting
1n its lower part an acid-solution chamber and
1n 1ts upper partaclosed compressed-air cham-
ber, of a tube secured to the apertured part
of said partition and depending into said acid-
solution chamber, a gas-discharge connection
tapping sald gas-generation chamber, aliquid-
check valve in said connection, a compressed-
alr-inlet connection tapping said compressed-
alr chamber, and a safety-valve also commu-
nicating with said compressed-air chamber.,
substantially as deseribed.

2. Ina gas-generator, the combination with
an upright vessel of substantially uniform di-
ameter throughout and having an internal sur-
tace of acid-resisting metal and an apertured
partition dividing the same into an upper re-
ceptacle constituting a gas-generation cham-
ber and a lower receptacle constituting in its
lower part an acid-solution chamber and in its
upper part a closed compressed-air chamber,
of atube secured to the apertured part of said
partition and depending through said com-
pressed-air chamber into said acid -solution
chamber and terminating at some distance
above the bottom ot the latter, a gas-discharge
connection tapping said generation-chamber.,
a pressure-gage and a fluid-check valve on
sald gas-discharge connection, a compressed-
alr-inlet connection tapping said compressed-
alr chamber, and a safety-valve on said com-
pressed-air-inlet connection, substantially as
described.

WILLIAM KIRKWOOD.

Witnesses: |
SAMUEL N. Poxp,
JENNIE NORBY.
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