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To all whom it may concern:

Be it known that I, PAVEL PAVLOVITCH
TIMOFEEFF, of St. Petersbnrg, Russia, have
invented certain Improvements in Gas-Lamps,
of which the following is a specification.

My invention relates to that class of lamps
in which the gas is produced by generating
hydrogen and passing it through hydrocar-
bons in the lamp in which the carbureted hy-
drogen thus formed is burned; and the object
of my invention is to so construct a lamp of
this character that the gas will be generated
as required, and the generation of the gas
cease when the light trom the lamp is extin-
guished.

My invention oonsmts, first, of a gas-lamp
having a 1eservoir with a contracted neck, on
which rest the pieces of metal below the hy
drocarbon, while the supply of dilute acid en-
ters from below through the contracted neck;
and, second, of a gas-lamp in which a reser-
voir having two compartments connected by a
contracted neck is combined with a vessel hav-
‘ing a tubular extension passing into the lower
compartment, as described hereinafter.

In the accompfmymw drawings, Figure 1 is
a vertical section of one form of my improved
lamp; Fig. 2, a sectional view of a modified
form, and Fig. 3 another meodification.
~ The gas which I produce and burn in ny
lamp is generated by carbureting hydrogen,
- obtained by the reaction of dilute sulphuric
acid on zine or iron, or from other suitable
substances, by passing the said hydrogen
through a v olatile hydrocarbon liguid—such,
for instance, as naphtha, ether, benzine, llght
petroleum, &e.

In the lamp shown in Fig. 1, the main reser-
voir A consists of an upper and a lower -com-
partment, communicating with each other
throngh a contracted mneck, m. The upper
compartment serves as a receptacle for the
pieces, a, of zine or iren, which may be intro-
duced through the stoppered opening g, and
for the hydrocarbon liquid ¢, which is to be in-
troduced. through the stoppered opening ¢,
while the lower compartment is also to receive
the dilute acid b from the funnel-shaped vessel
D. This vessel D rests on the top of the res-
ervoir A, and has a tubular extension or fun-
nel passing through the upper compartment
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and neek, m, to near the bottom of the lower
compdrtment of the reservoir A. -This tube or
funnel in passing through the neck m leaves
an annular opening sufficiently large for the
free passage of the liquid, but not large enough
for the passage of the pieces of metal.

"The top of the vessel D lias a neck provided .
with a hollow stopper, C, having a lateral
opening, which, when brought into a position
coinciding with an opening or passage; p, in
the neck, will admit air to the interior of the
said vessel. : ‘

To the upper part of the reservoir A .is
adapted a tube, B, provided with a gas-cock,
n, and, at its nupper end, with a burner, f. -

The cock » being opened, a quantity of sul-
phurie acid, b, diluted by water in the propor-
tion of about one to five parts of watex to one
of' acid, is poured into the reservoir in such
quautity as not to more than fill the lower
compartment. The zine having been intro--
duced, a quantity of naphtha, ether, or other
suitable hydrocarbon liquid, e, is poured on
the zine and the cock = closed. Then more
acid is poured in the vessel D, and the lamp
isthus charged. Then, upon op(,nm0 the cock
n and the air-passage p, the acid will enter
the upper compartment of the reservoir A and
comeinto contact with the pieces of metal placed
therein. The hydrogen produced by the action
of the acid on the metal will, together with
any air that may happen to be in the appara-
tus, pass through the hydrocarbon under the
pressure of the coluum of acid, and be satu-
rated by the hydrocarbon vapors, and 8o car-
bureted.

The illaminating-gas thus obtfuned when
ignited at the burner, will burn w1th a'very
brlght even, and steady flame as long as the
materlals are not consumed.

When the cock 7 is closed, the gas accumu-
lates in the upper compartment and drivesthe
acid into the lower compartment and out of
contact with the pieces of metal, thus stop-
ping the further generation of hydrogen. The
gas generated remains in the upper compart-.
ment under the pressure of the column of lig-
nid until it is required for use.

A stopper, r, may be adapted to the lower
end of the reservoir A, for the purpose of
emptying and cleaning the apparatus;
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To regulate the flow of the gas to the burner,
a short glass tube, ¢, with a capillary passage
through it, is arranged in the tube B; and to
prevent explosions, a wiek, [, of twisted or
woven wire may also be placed in the tube, or a
metallic netting may be secured in the tube B.
Besides preventing explosions, the wick or net-

ting tends also to cause the thorough mixture

of the gases.

In order to obtain as much gas as possible,
and to cowmpletely decompose the acid, it is
advisable to place in the reservoir A, together
with the zine, small strips or slnvmo of iron,
or some coke or coal.

As the heat developed by the reaction of
the acid on the zinc causes the greater part of

the volatile hydrocarbon liquid to evaporate,
and as the hydrogen rarefies these vapors, and
is itselt consmmed only in a small quantity,
this method of producing gasis more economi-
cal than might be sapposed. -

The modified form of lamp shown in IMig.
2 is similar in all essential parts to the lamp
shown in Tig. 1; but in Fig. 2 the gas-tube B,
instead of being arranged outside the vessel
Iy, passes through the said vessel, its lower
end being fitted to the upper end of the funnel
portion of the vessel, but having openings so
arranged that the gas-tube is in- commuanica-
tion \\'irh the upper part of reservoir A, and
that the vessel D’ is in communication with
its funnel or tubular extension. The gas-tube
B is, in this instance, provided with two burn-
ers, //° The operation of the apparatusis the
same as of that shown in g, 1.

Instead of pouring the hydrocarbon liquid
directly on the acid, as above described, it may
be allowed to dnp or run thereon in a small
stream, in proportion as it is consamed. Tor
this purpose the apparatusis provided with a
separate reservoir for this liquid and an out-
let so arranged as to peunit the liquid to drip
or flow regularly. Iig. 3 represents an appa-
ratos of ﬂns descuptlon.

The hydrocarbon-reservoir z, arranged on
the top of the acid-reservoir and above the
generating - chamber D', is provided with a

three-way cock, S, one passage of which com-
municates with the burner; another, through
the passage », with the eylindrical chamber or
vessel,having aoontmeted lower end, on which
rests the. zine, while the third branch makes
the communication between the top of the res-
ervoir o and the top of the vessel D’ through
the said tube v, as shown in the enlarged sec-
tional view, Fig. 4, 80 as to allow the regular
flow of the hydrocarbon ¢ through the capil-
lary passage u, formed in the portion ¢ of the
reservoir #. The gas thus generated in the
cylindrical vessel D/, from the acid entering
the bottom of the cylinder, is carbureted by
the hydrocarbou and passes through the tube
u to the burner. The al‘l'anoement of the
ways in the cock S is such that by turning
said cock the flow of the liquid ¢ and the
aétion of the other parts of the apparatus are
all stopped at the same ¢ time, a supply of gas
being maintained in the vessel D/, as in the
hmps shown in Figs. 1 and 2. :

I claim as my inv vention— -

" 1. The combination, in a gas-lamp, of a ly-
drocarbon-reservoir, communicatinig at its up-
per part with a gas tube and burner, and hav-
ing a contracted neck or lower end, on which
rest pieces of zine below the hyg:lrocarbon,
with o vessel containing dilute aeid and com-
municating with the reservoir through said
contracted neck, all as set forth.

2. The combinatjon, in a gas-lamp, of a res-
ervoir, A, having two compartments, commu-
nicating w1th ea(,h other through a contracted
neck, and having a stoppered opening, ¢, with
a vessel, D, resting on the top of the said res-
ervoir, and having a tubular extension passing
through said ‘contracted neck, all arranged
substfmtnlly as and for the purpose descnbed

In testimony whereof I have signed my name
to this spemﬁmtlon in the presence of two sub-
scribing witnesses.

PAVEL PAVLOVITCH TIMOI‘EEI‘P
Witnesses:
Lupwia Voss,
ALEXANDRE MICHELSOHN.




