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To all whom it may concer:
- Beitknown that I, EpwiN D. W[GGRAGKE\I

of Chicago, in the countv of Cook and State of
Illinois, have invented certain new and useful
improvements in means of employing gaseous
fluids for generating steam for locomotlve en-
oines and on railroad- cars, of which the fol-

lowmﬂ' is a description, referenoe being had to
the accompanying drawings, forming part of
this specification. . |

This invention 18 more expecmllv designed
to be applied to dummy-engines and cars on
street-railroads; but it is also applicable to
elevated and other rallroads, and may be used
either for the purpose of generating steam to
- work the propelling-engine or for heating the
car or cars in cold weather, or for both pur-
poses.

The invention consists in a combination of
one or more gas-reservoirs under the body or
bodies of a car or train of cars with the fur-
nace of a steam-boiler on said car or one of the
cars of the train, for propelling or heating the
car or cars; likewise, in a combination, with a
series of cars in a train, of a series of gas-res-
ervoirs under the bodies of said cars, flexible
tubes and couplings connecting the reservoirs
of one car with another, and a steam-boiler on
the locomotive or locomotive-car, having 1ts
furnace heated by the gas from said reservoirs.

The invention also consists 1n a safety de-
vice having steam - communication with the
boiler, in combination with a stop-valve con-
nected with the reservoir, for supplying gas-
eous fluid to heat the Loiler, whereby, upon
there being an excessive pressure of steam,
the supply of gas is shut off.

Furthermore, the invention consists in a
combination, with a railway-car and a steam-
boiler heated by gas for propelling or warm-
ing the car, of a gas-regulating valve con-
structed to operate as a safety-valve in case
of the car being overturpned, by shutting off
the supply of gas to the furnace of the boiler
of the car or locomotive.

In the accompanying drawings, Ifigure 1
represents a longitudinal vertlcal Sectlon of &
railroad-car mth my invention applied; Kig.
2, a front view of the same; Hig.3,a side View,
upon a smaller scale, of a series of cars, show-

| ing the arrangement of a connected series of
gas-reservoirs relatively with the cars; and
i gs. 4 and 5 are sectional elevations, upon a
larger scale, of certain automatic devices for
shutting off the supply of gas in case of an ex-
cessive pressure and in case of the overtum-
ing of the car.

A indicates one, two, or more railroad-cars,
or.it might be a locomotive-engine, to which
the cars are hitched. Beneath the bottoms of
said cars, locomotive-engine, or car, or either
or all of them, are arranged gag-reservmrs B,
preferably in palrs, on opposite sides of the
longitudinal center of the car or engine, or
both with the axles of the running-gear pass-
ing throunh them. These reservoirs, which
are extended the whole length of the ear or
engine, and by their center of gravity being
kept low, conduce to the steadiness ot the car,
are suitably connected to work in concert, and,
in case of being arranged under a series of
cars or vehiclesin a train, are coupled together
by a hose or flexible pipe and coupling, C, be-
tween the several vehicles, as shown in IFig.
3, thus providing an extended resermlr sup
pl} of gas.

Tn some cases, however a single ﬁ'as reser-
voir arranged bene%th the ﬂoor of the loco-
motwe-engme or car, or its attached car or
cars, might be used. -
- Such reservoir oir reservoirs it 1s deswned
to charge with gas of any suitable descmptmn
for heating purposes—as, for instance, with a
mixture of carbonicoxideand hydrog en orlight
carbureted hydrogen. Combined with saidres-
ervoir or reservoirs is a steam-boiler furnace
and boiler, D, which is heated by the gas from
the reservoirs throuﬂ*h means of a double-plate
Bunsen burner, b, bed of asbestus, or anyother
suitable burner in the furnace, the connection
between said burner and the Teservoir in di-
rect communication with it being made by a
pipe, ¢, fitted with a hand stop- cock d, and
connected with a gas-regulator, ki, from Whlch
the gas 1s conveyed aft an a,ppro"mnatelv uni-
form pressure by a branch pipe, e, to the burner.

. Anotherpipe, f, fitted with astop-cock, g, serves

to convey gas from the reservoir to an auxil-
1ary or jet burner, for the purpose of keeping

| up a smﬂl flame by Whlch to ignite the main
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burner b at any time after it has been tempo-
rarily extinguished.

The boiler D may either be used for working
the engine to propel the car, or for heating the
car or cars by steam, and may either be ar-
ranged on the locomotive-car itself, or on any
other car in the train; and when arranged on
the locomotive- car, the gas to the furnace-
burner may be drawn from a reservoir under
any of the other cars,and the locomotive or
locomotive-car either be provided or not with
0aS-TeServolrs. |

The pipe ¢, by which the gas is supplied to
the main burner, is fitted with a stop-cock, %,
which is conuected with and controlled by a
safety device, G, attached to the steam-boiler
D. This safety device may consist of a siiple
piston arranged within a close cylinder, and
exposed on its one side to the pressure of steam
from the boiler against a spring-power or load
on its other side, whereby, should the pressure
of steam in the boiler become excessive, said
safety device will more or less, or wholly, close
the cock h, and so shut off the supply of gas
to the furnace, . .

Furthermore, the gas-regulator HE, which,
like other gas-regulators, hay its regulating-
valve k attached to a controlling pressure-disk,
{, is constructed to perform another limportant
function besides that of regulating the press-
ure of the gas to the burner. Thus its valve
% is a loaded one, having a spring, m, applied
to close it, and a weighted cup or receptacle,
n, connected with it on the reverse side to the
spring, and operating in a reverse direction to
the latter, to restrain the spring from closing
the valve. Said cup is loaded with shot, or
other loose or detachable weight or weights,
so that should the locomotive or car be over-
turned said weight or weights will become de-
tached or scattered, and the valve & be closed
by the spring m to shut off the supply of gas
to the furnace. Accordingly the valve £ be-

comes a safety-valve, that shuts off the gas in
case of accident without interfering with 1ts
operation as a valve for regulating the press-
ure of the gas to the furnace when the engine
or ¢ar is running.
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The boiler D is here shown as a vertical
tubular one; but it may be of any suitable
construction.

I claim— |
1. The combination of one or more gas-res-

ervoirs under the body or bodies of a car or
train of ears, with the furnace of a steam-boiler
on said car or one of the cars ot the train,and
a pipe leading from the reservoir to a burner
within the furnace of the steam-boiler, substan-

tially as described.
2. The combination, with a series of cars in

a train, of a series of gas-reservoirs under the
bodies of said cars flexible coupling devices
connecting the reservoirs of one car with the
other, and a steam-boiler on the locomotive or
locomotive-car, having its furnace heated by
the gas drawn from said reservoirs, essentially

as described.
3. The combination of one or more gas-res-

‘ervoirs under the body or bodies of a car or

train of cars, a steam-boiler on said car or one
of the cars of the train, a gas-regulator, I,
having pipes connecting with the gas-reservoir,
and with a burner in the farnace of the boiler,
a safety device, G, attached to the boiler and
having a steam-connection therewith, and a
stop-valve in the pipe connecting the regulator
and gas-reservoir, said valve being connected
to the safety device, all substantially as and
for the purpose described.

4. The combination, with a railway-car and
a steam-boiler heated by gas for propelling or
warming the car, of a gas-regulating valve,
having a spring applied to close it, and hav-
ing a counteracting pressure applied to it by
means of one or more automatically-detacha-
ble weights, whereby, in case of the car being
overturned, said valve will be automatically
closed to shut off the supply of gas, essentially
as speciiied.

EDWIN D. McCRACKEN.

Witnesses:
HrNrY T. BROWN,
T, J. KEANE,
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