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To all whonv it may concern:

" Be it known that we, ALBERT SCHMID and
ROBERT SIEGFRIED, citizens of Switzerland,
and Joux CHARLES BECKFELD, a citizen of

¢ the United States, all residing in Allegheny,
in the county of Allegheny and State of Penn-

sylvania, have invented certain new and use-
ful Improvements in Air and Gas lLocomo- .

tives, of which the following is a specification.
16 Our invention relates especially to the con-
struction of the class of locomotives or cars
designed for street-railway purposes and
driven by engines operated by the combus-
tion of mingled air and gas. | |
12 The object of the invention is to provide a
simple and efficient form of locomotive of
this character upon whieh a sufficient quan-

tity of compressed air and gas can be carried |

for driving the car a required distance, and
so for feeding the same to the combustion-cham-
ber in the proper proportions and commun-
cating the power thus obtained to the driving-
wheels in a convenicnt and efficient manner.
It also involves the construction of suitable
2z apparatus for controlling the operation of the
engine and the direction of movements and
the application of the brakes and for illumi-
nating and heating the car. |
In the acecompanying drawings, illustrating
30 the invention, Figure 1 is a side elevation of
the complete car equipped with the tanks
containing gas and air and the combustion
apparatus or generator and the engine for
converting the power into motion.
35 a plan of the same. Iig. 3 is an end view of
the car. Iig. 4 is a transverse section of the
same, and Fig. 5 is an enlarged detail of the
starting-valves of the engine.
Referring to the figures, A represents the
40 body of the vehicle; B’ B* B® B, the driving-
wheels of the truck.
constructed with an iron frame and provided
with axle-hoxes b 0 U? bt for the axles b b In
the usual manner. The motor or engine C
45 operates upon a crank-shaft, C’, which carries
two pulleys, ¢’ ¢34 for communicating motion
to the axles b D. - The motion may be com-
municated through belts, or chains, or friction-
- wheels, or in any other convenlent manner.
so  Tor operating the engine, the products of

-pressure.

I'ig. 2 18

The truck is preferably

| the combustion of air and gas are employed.

For this purpose a suitable number of tanks
D are distributed about the body of the car.
In this instance six tanks D are placed be-
neath the seats of the car, and five more are
attached to the iron frame of the truck in
any suitable manner—as, for instance, by
the wrought-iron bands . These eleven
tanks all communicate with each other
through suitable pipes, d’. Another tank,
D’, is also attached to the truck, and it con-
tains gas only. The others contain air under

proper relative amounts for combustion when
united. The gas and air are separately con-
veyed into the generator or combustion-cham-
ber T, being properly mingled as they enter.
For this purpose they pass through a smitable
mixer, D? upon the way to the combustion-
chamber. In the combustion-chamber they
burn with a continunous flame under pressure,
and thus fill the combustion-chamber with the
produets of combustion. 'The pressurein the
combustion:chamberis maintained ata proper
amount—t. e., less than the pressure in the
tanks. This can be accomplished by means
of automatic pressure-regulators of any well-
known type. These regulators are inserted
into the pipes which feed the gas and air to
the combustion-chamber or generator, and a
safety-valve, s, is employed on the generator
for relieving it in case the pressure becomes
too great. The volume obtained by the com-
bustion is about five times as great as the
original volume. In this manner a sufficient
volume is obtained for economically operat-
ing the engine. The hot gases or products of
combustion are led from the combustion-
chamber through insulated pipes I T* to the
two platforms, S’ 5%, upon either of which the
driver or engineer may stand. Suitable gov-
erning-levers, B/, E* and E? are placed on each
platform for controlling the engine and the
admission of products of combustion.

through pipes ¢ #-
spectively connected with three-way cocks ¢’
2, which allow the hot gases {from the gener-

The volumes of the alr and gas
| tanks are so proportioned as to afford the

The
devers B serve to admit and checele the fiow of
the products of combustion to the engine
The levers E° are re-
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ator to enter two small cylinders, IV F?, the

- pistons of which are connected by means of

IO

suitable rods, f, with the brake-shoes f’ 1>

The levers E“ serve to change the cut-off of
the engine and to reverse the engine by turn-

ing tht, eccentric sheaves €3 thr 011f1~*11 an arc of

one hundred and eighty denlees In a manner
well understood.

The engine itself is a double-compound sin-

ole- aetmo machine, and the connecting-rods

of each pair of engines act upon the Same
crank, as already sta,ted The cranks of the

two en’gines are set at an angle of ninety de-

arees to each other, so as to avoid dead-points.
The two high-pressure cylinders m’ m? are

-upon one side and the two low-pressure cyl-

inders n” »° upon the other. In the pipes

- which connect the high-pressure with the low-

- 20
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lowed to escape.

pressure cylinders: thele are placed wvalves
v v, which, when the engine is at rest and the
pipes are opened to admit the products of
combustion thereto, act to automatically ad-
mit the high - pressure gases into the low-
pressure ¢y hndels, so as to start the engine
in whatever position the cranks may be.
These valves are constructed in the manner
shown in Tig. 5. Exhausﬁ-gaSes from the

‘high-pressure eylinder enter»” and pass when

the apparatus 1s in -operation through ports

into the surrounding chamber +* and
outatv’intothe low—pressm ecylinder. When,
however, the engine is at rest, a spring, v,
forces the movable cylinder or cut-off ¢ for-
ward, thus bringing the port 2% opposite an

inlet, v, which communicates with the source

of high-pressure gases. These gases then
passing through the inlet v" and port 2% pass
through an opening, v% into the chamber 272

“and thus to the escape v?%, whence thev pass
P

to the low-pressure ylmder As soon, how-
ever, as the engine is in such position that
the exhaus‘o-gases from the 11igh-p1‘essure cyl-
Iinder may reach the inlet 2/, the cut-off is
forced against the spring, (3105111*D the opening
from the pipe 2%, and thus shuttmn off the
high-pressure gases from the 10w-p1 essure
eylinder.

The engines are entirely covered to prevent
undue radiation of heat and for protection,
and the crank-chamber ig filled with oil and
water. 'The exhaust-gases are used, if re-
quired, for heam’w the car, being led thlouoh
fmltable pipes, s, alonﬂ the floor of the car.

The exhaust from the low-pressure cylin-
ders may be carried through condensing-pipes
K K upon the roof of the car and then al-
For illumining the car gas
is obtained from the gas-tank.

We claim as our 111Vention———

1. In an air and gas motor car, the combi-
nation of tanks for containing air under
pressure, one or more other tanks for contain-
ing gas under pressure, a combustion-cham-
ber with which said tanks communicate and
in which the air and gas burn continuously,
an interposed mixing-chamber, an engine

“ber in which the mingled air and

through said pipes.

401,218

“driven by the products of combustion, and a

controlling-lever upon each end of the car for
cgoverning the flow of the products of com-
bustion from the combustion-chamber to the
engine. o

2. In an air and gas motor car, the combi-
nation of a double-compound single-acting
reversible engine, tanks for containing air
and gas under pressure, a combustion-cham-
2as are con-
sumed, pipes leading from the combustion-

chamber to therespective ends of the car,and

levers for controlling the flow of the products
of combustion throun‘h said pipes to the en-
oine located on the car.

3. In an air and gas motor car, the combi-

nation of a double- eompound. smole-actm 0 eN- -

gine, tanks for containing air a,nd oas under-
pressure, a combustion-chamber in which the
mingled air and gas are consumed, pipes lead-
1ng from the combustion-chamber to the re-
spective ends of the car, levers for controlling

thetlowof the products of combustion th 1*0119]1 |
: 90

sald pipes to the engine located on the ecar,
brakes applied to the wheels of the car, cvl—

‘Inders having their pistons connected Wlth

the br ake—-levers pipes communicating with
the combustion-chamber and leading from the
respective platforms to said brake- eyhndem
and levers located upon the respective plat-

forms for controlling the flow of the products

of combustion from sald eombucstlon cha,mber

4. In an air and gas motor car, the combi-
nation of a double- compound snwle-actmﬂ e1-
gine, tanks for containing air and oas undel"
pressme a 00111btlst1011-ehamber in which the
mingled air and gas are consumed, pipes lead-
ing fmm the combustlon-ehambel‘ to the re-
Spectlve ends of the car, levers for controlling
the flow of the products Of combustion thr 0110'}1
said plpes to the engine located on the car, a
reversing-gear on the engine, and levers lo-
cated 1113011 the 1‘espectlve platforms for oper-
ating the reversing-gear.

5. In an air zmd gas motor car, the combi-
nation of an engine, tanks for eontaanm air
and gas under pressure, a combustion- Chmn-
ber in which the mingled air and gas are con-
sumed, pipes 1eac11119 from the eombustlon-
chambel to the respective ends of the car,
and levers for controlling the flow of the pro-
cduets of combustion throt ugh said pipesto the
engine located on the car.

6. In a double- -compound single-acting en-

gine, two high-pressure eyhnders and two low-
preSbure cylinders located upon opposite sides

of the driven crank-shaft, in combination with
a vehicle carrying the engine and apparatus
for supplying the products of combustion to
sald engine.

7. In a double- -compound single-acting en-
gine, two high-pressure cyhuders and two low-
pressure ¢y linders located upon opposite sides
of the driven erank-shaft, in combination with

- a vehicle carrying the engine and apparatus
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401,218 3
for supplying the products of combustion to | seribed our names this 5d day of December, 10
said engine, and valves intervening between | A. D. 1585, |
he hiigh-pressure and low-pressure eylinder TR T
the ]%._1:,“ pressure a 1d low pressure e;:h CrS, ALBERT SCHMID.
whereby the latter are used automatically as VT ST AT
high-pressure cylinders in case the valves of ROBERT' SIKGIFRILL.
o ISHTDIEASTLE L - o e | J. CHARLES BECEKFELD.
the small cylinder are in such a position as
not to admit gases to their respective eylin- Witnesses:
ders. | o _ W. D, UPTEGRAFF,
S Intestimony whereof we have hercunto sub- JoW. Tan, Jr.
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