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UNITED STATES

PAaTENT OFFICE.

CARL LUHRIG, OF DRESDEN, GERMANY.

LOCOMOTIVE-VEHICLE.

SPECIFICATION forming part of Letters Patent No. 502,443, dated August 1, 1893.
Application filed October 11, 1892, Serial No, 448,581, (No model.) Patented in Luxemburg September 3, 1892, No. 1,683,

To all whom it may concern:

Be it knownthatI, CARL LUHRIG, a subject
of the King of Saxony, residing at Dresden,
in the Kingdom of Saxony, German Empire,
have invented new and useful Improvements
in Locomotive-Vehicles, (for which I have ob-
tained Letters Patent in Luxemburg, No. 1,683,
dated September 3,1892,) of which the follow-
ing is a specification.

This invention relates to the general ar-
rangement of a tramway vehicle for transpor-
tation of passengers or freight. Instead of
horses, locomotives or other independent de-
tachable engines, motor engines worked by
gas, petroleum, air or thelike are mounted in
the carriage.

The main feature of the invention consists
in the arrangement of the motor engines,
gearing, and accessoriesof samein such parts
of the carriage as could not be used for either
passengers or freight and are hidden from
view, So for instance in passenger cars the
motive parts are arranged under the seats
which constitute at the same time a protective
covering and ahermetically closed casing pre-
venting odor and noise from penetratinginto
the interior of the carriage. The fly wheels
of the engines are placed in the hollow side
walls, the bags of india rubber for gas in the
hollow front walls and the driving gear un-
derneath the floor. By placing the different
parts of the apparatus in this manner acci-
dents and damages to the machinery from
outside interference are entirely avoided.
Below the windows the carriage is provided
with a number of doors which can be removed
or swung out of the way, so that the differ-
ent parts of the apparatus may at any time
be easily repaired, substituted or examined,
and it is not even necessary to stop the car-
riage and engines while doing this. The ex-
terior of a carriage of this kind does not dif-
fer from any of the ordinary types.

In competition with carriages of other con-
struction and propelled by horses, air, elec-
tricity, &e., the herein described carfiage has
the advantage of being cheap, comfortable
and safe and it can be used without expen-
sive preparations in places where hitherto a
tramway or the like could not be employed
on account of the first costs, or because the
working expenses were too high to leaveany
profit. »

In the accompanying drawings: Figure 1is
a side view of the carriage; Fig.2a cross sec-
tion; Fig. 3 a longitudinal section; Fig. 4 a
horizontal section; Fig. 5 a detail view show-
ing how the motors can be exchanged, and
Figs. 6 and 7 are details of the exchangeable
columns.

Similar letters of reference indicate corre-

‘sponding parts.

As shown in Fig. 4 the driving gear V, re-
quiring only a small space on account of its
construetion, is placed under the central part
of the carriage and is covered by the floor.

The motor engines M—two double eylinder

gas, or petroleum engines—are disposed un-
der the seats while the two lateral iy wheels
are put into the side walls. Below the plat-
forms on both ends of the carriage, and on
both sides of the roof, are placed the holders R
for gas or petroleum in a compressed condi-
tion. “Below the floor are located the sound
dampeners S ch, and the gas pressure regu-
lators D), while the bags of india rubber G
are arranged in the interior of the front walls.
The air-valves I. are under the seats. The
gas -is taken through the conduit g from the
gas holders R and passes first to the gas press-
ure regulators D and from thence through
the pipe ¢’ to the india rubber bags G and
finally to the motor engines M. Through the
air valves L atmospheric air is by pipe  led
to the engine. The exhaust gases go through
pipe a, which with other pipes is incased in
a casing in the front and side walls, first to

‘the sound dampeners S c¢h, and from thence

up into the two purifying vessels b arranged
on the roof of the carriage. These vessels are
filled with pieces of cork, brush-wood orother
hygroscopic matters to purify and filter the
gases which escape through fine openings dis-
tributed throughout the whole surface of the
receivers into the open air.
the adherent smoke and odor are entirely
avoided. On the roof are also the two gas
holders R communicating with other holders
and like them with each other through pipe
». From one of these gas holders a branch
pipe leads to the manometer m (Fig. 2) on the
platform of the carriage. This manometer
serves to indicate the quantity of gas used
during the trips or for each kilometer and
shows the driver when the gas holders need
to be charged again. Inside the carriage,
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close to the engines, a second manometer is
nserted in the induction pipe to indicate the
charge. Another receiver G’ in the central
part of the carriage roof contains water, which
is kept in continuous circulation by its heat-
ingand cooling. The cold water flows through
pipe K from the bottom of the receiver to the
engines while the warm water ascends through
PIpé w owing to the pressure exerted by the
cold water, and flows back into the receiver.

The cold water receiver G’ is provided with
an overflow contrivance in case the carriage
shpuld tilt. This contrivance consists of a
coiled pipe leading from the top of the re-
ceiver to the ground. To prevent the pipe
U from acting as a siphon and continuously
discharging water, a small air tube  is insert-
ed into the upper bend of the same.

The casing C for the pipes % and U is ex-
tended into the engine room and serves as an
air g,haft;, so that the heat produced by the
engine is carried off without heating the in-
terior of the carriage. In winter this shaft
may be closed up and the heat produced used
for heating the carriage. )

The seats can be lifted up as a whole or
opened in part as they are provided with
doors or flaps ¢; the panels T on the outside
of the side walls and the columns s can be
taken out as shown in Figs. 2 and 5 to 7.
The bed plates P of the engines being loosely
mounted upon a fixed plate B are held down
by bolts 7, the heads of which fit into slots in
the bottom plate B. When the nuts are un-
serewed the engines can be drawn out for re-
pairs or exchange.

Having now fully described and ascertained
the nature of my said invention and in what
manner the same is to be performed, I de-
clare that what I claim is—

1. A tram car having bollow side walls and
the spaces beneath the longitudinal seats
closed on all sides, and provided with open-
ings in the outside walls closed by suitable
doors, and motor engines (one or more) dis-
posed under the seats within the inclosed
spaces with their fly wheels arranged to pro-
jeet into the hollow side walls,—whereby the
available space of the car is not reduced ; the
engine parts are protected, and the penetra-
tion of odor into the ecar is prevented, sub-
stantially as described.

2. A tram car having the spaces beneath
the longitudinal seats closed on all sides, mo-
tor engines disposed nnder the seats within
the inclosed space with their fly wheels ar-
ranged to project into the hollow walls, a
driving gear located beneath the floor of the
car, and gas collectors placed in the hollow
end walls,—the side and front panels of said
car being constructed to open up to gain ac-
cess to the several parts, substantially as and
for the purpose specified.

3. In a tram car having its side walls re-

502,443

movable and the spaces beneath the longi-
tudinal seats inclosed, one or more motors
having their frames arranged to slide upon
suitable supports-within said inclosed spaces,
whereby the motors can be removed from the
outside of the car on opening the side walls,
substantially as described.

4. In a tram car the means described for
obtaining a substantially noiseless and odor-
lessexhaust consistingof asound dampener S
¢ h placed in connection with the exhaust of
the engine, a perforated receiver containing
dry filtering and purifying material, and a
connection between said receiver and the
sound dampener substantially as described.

5. In a tram car the combination with the
motor engines and the receiver G’ for the
cooling water, of a coiled diseharge pipe U
connected to said vessel permitting the water
to overflow only at the highestlevél when the
car is in an oblique position and a tubew con-
nected with the coil of the discharge pipe to
prevent the liguid from being siphoned off,
substantially as desecribed.

6. A tram car having the spaces beneath

the longitudinal seats closed on all sides and.

provided with openings in the outside walls
closed by suitable doors, motor engines (one
or more) disposed under the seats within the
inclosed spaces, a driving gear located be-
neath the floorof the car, gas holders distrib-
uted beneath the platforms, ventilating shafts
for the several inclosed spaces, and sound
dampeners and filters through which the ex-
haust gases are led, all arranged and operat-
ing substantially as specified.

7. A tram ear having its seats, the floor be-
neath the same and the side walls capable of
being opened up, engines located within the
spaces inclosed by the seats, loor and side
walls, and ventilating shafts for said spaces,
substantially as described."

8. In a tramn car the combination of the
motor engines disposed within the inclosed
spaces beneath the seats, gas or petroleum
holders located beneath the platform of the
car, a driving gear connected with the engines
and located beneath the car, pressure regu-

lators D, bags G arranged in the hollow front

walls of the car, sound dampeners S ¢ i, puri-
fying vessels 0 disposed on the top of the car,
a manometer m, a water receiver G’, on the
roof of the car connected with the water jack-
ots of the engines, and ventilating shafts for
the inclosed spaces,substantially asdeseribed.

In ‘testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

CARL LUHRIG.

Witnesses:
WILHELM WIESCHEMANN,
ERNST DEMUTH,
Both of Reichsstr., 30, Dresden.
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