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motor which directly acts to propel the car,
To this end my invention consists in provid- |

 UNITED STATES

PaTeENT OFFICE.

STEPHEN D. FIELD, OF NEW YORK, N. Y.

PROPELLING CARS

BY ELECTRICITY.

i inl—

SPECIFICATION forming part of Letters

Patent No. 229,991, dated July 13, 1880.

Application filed June 9, 1880. (No model.)

To all whom it may concern: - !

Be it known that I, STEPHEN DUDLEY
FIELD, of the city, county, and State of New
York, have invented certain new and useful
Improvements in Propelling Railway-Cars by
Electro-Magnetism, which improvements are
tully set forth in the following specification,
reference being had to the accompanying draw-

Myinvention consists, generally, in amethod
of and apparatus for propelling a railway car
or cars along a track’ by means of an electro-
magnetic motor mounted upon such ecar, and
having its axis mechanically connected with
the wheels thereof by means of suitable gear-
ing or belts, and in supplying the necessary
electric power to operate said motor by means
of one or more stationary electric generators
placed at suitable distances along and near to
the line of the railway, which generators trans-
mit powerful currents of electricity through
suttable positiveand negative conductors prop-
erly insulated from each other, and extending
along the line of the railway and parallel there-
to, which currents act as a medium for the
transmission of mechanical power from one or
more such stationary motors to the traveling

ing the electro-magnetic motor which propels
the car with a movable or shifting commuta-
tor, by which the rotation of the said motor
may be controlled, arrested, or reversed at
pleasure.

It further consists in making use of a con-
tinuous hollow chamber having an insulated
electrical conductor extended within it, and
a longitudinal slot, so as to permit the entrance
into it of a traveling arm, for the purpose of
effecting electrical contact between the mov-
ing car and the conductor within the chamber,
and in providing the chamber with suitable
tubes, whereby steam, hot water, or hot air
may be forced through it for the purpose of pre-
venting accumulations of ice and snow therein.

1t further consists in -constructing the said
chamber in such a manner that its exterior
portion may serve also as one of the rails of
the track.

In the accompanying drawings, Ifigure 1 is
a plan view of a railway-car and its electro- |

]

motor. If1g. 2 is a vertical transverse section
of the same and of the track upon which it
runs. Fig. 3 isa vertical longitudinal section
of the same. Iig. 4 is a detached view, show-
ing one method of forming a connection be-
tween the traveling car and the stationary coun-
ductors. IKig. 5 shows the manner of electri-
cally connecting the generating apparatus
with the track and insulated conductor ex-
tending along theline of the railway; and Fig.
6 shows a modification of my invention, in
which the hollow chamber inclosing the insu-
lated conductor is ecombined with or forms a
part ot one of the rails of the track.

My invention is designed and adapted more
particularly for the propulsion of strect-rail-
way cars for the accommodation of the local
passenger traffic of cities and towns, although
1 remark that it may in many instances be em-
ployed with advantage under other conditions,
some of which will be hereinafter set forth.

In the drawings I have shown my invention
as adapted to the econditions of ordinary street
tratficupon surfacerailways in cities and towns.

In carrying out my invention it is necessary
to provide two electric conduectors of sufficient
capacity extending the whole length of the
railway, or, in case the latter is of considerable
length, it may with advantage be operated in
separate sections detached from each other,
and with their terminal points in close prox-

| imity. The conductors must be parallel with
| the track, and must be insulated one from the

other, and, in addition, one of them at least

| must be insulated from the earth. These con-

ditions may be fulfilled in a practically conven-
ient and economical manner by making use
of one or both rails of the track itself as one
of the required conductors. In order to do
this it 1s only necessary to establish a good
conducting-connection between the ends of the
suceessive abutting rails in line with each
other, and this may be effected by riveting or
otherwise securing a metallic bar, strap, or
rod to the respective rails on each side of every
Joint, as I have found the ordinary joint-fast-
enings to be 1n most cases insufficient for this
purpose. | o

- The remaining conductor consists ot a suit-
able metallic bar, rod, or strip extending par-
allel with the rails throughout the length of the
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of separate pieces bolted together:

Q2 229,991

track or section thereof which is to be operated.
Under some conditions it would be sufficient
to support this conductor upon suitable insu-
lating blocks or pedestals fixed upon the sleep-

ers and projecting above them, either between |

the ordinary rails or outside of them, as might
be found most convenient.. When, however,
the track is required to be laid in the streets
and roadways of cities and towns, this arrange-
ment would be objectionable, inasmuch as 1t
would necessarily project above the surface ot
the roadway and form a serious obstruction to
the passage.of ordinary vehicles.

One method which I have invented of ful-

filling the required conditions and of over-
coming the objection stated is shown in Ifig.

6 of the drawings, in which A represents the

pavement of a street or roadway. B repre-
sents one rail of the track, which may be laid
upon and secured to a longitudinal sleeper, b,
in the ordinary manner, and the latter may, in
turn, be supported by cross-ties C. The other

rail of the track, B/,is laid upon and secured to

a hollow iron girder, D, which has a longitudi-

nal slot, d, through its top, extending its whole

length. Parallel with the rail B/, and, by pref:
erence, directly beneath it, is a metallic bar,
rod, or strap, I, which is placed in the cham-
ber within the hollow girder D and secured

to its upper side, and at the same time 1insu-
lated therefrom, as best seen in Ifig. 4. Such

insulation may be conveniently eftected by
placing a layer, I, of non-conducting material
between the conducting-strip I and the body
of the girder. I have found the material

known as “vulcanized fiber” to serve the pur- |

pose well. o

The hollow girder D and rail B’ may be
rolled in one piece, or they may be composed
In some
cases it may be preferable to separate the rail
from the girder, as shown in Ifig. 2—an ar-
rangement which, although its first cost 1s
greater, is inuch more conveniently accessible
for making any repairs that may be necessary,
either of the rails or the electric conductors.

Thus it will be understood that two distinet
electrical conductors extend the whole length
of the railway, or of such portion thereof as
is intended to. be operated by a single gener-
ator, one of these conductors being the rail
B’ or the hollow girder D, (either or both,)
and the other the continuous insulated me-
tallic bar or strip II. These two conductors
are connected with the terminals of a dynamo-
electric or other suitable stationary generator
of electricity, G, by means of suitable wires or
conductors w w’, which 1s driven by a steam-
engine or other source of power, H.

The ‘ecar I. Fies. 1. 2. 3, and b, is mounted
Y . p p; 7 J

upon fanged wheels ¢ 4 and ruans upon the
rails B B/ in the usual manner.

An electro-magnetic motor, K, of any well-

known and suitable construction, is mounted
upon the said car, and its main. shatt or axis

is connected with one of the axles of the car
by means of a belt, k. In practice, however,

other convenient portion of the car I.

| I prefer to make use of a sySteﬁl of gear-wheels

between themotor and the car-axle,asasmaller
and more rapidly revolving motor can then
be made use of, thus economizing space in the

car, which is important when the motor is to

be placed in a car having
modations also. |
The manner in which I provide for the con-
veyance of the electrie current from the track-
conductors to the motor K and of controlling
the action of the current upon the motor 1s as
follows: |
- Al'lever, 1, is secured to the platform or any
The
lower arm of this lever, I, extends downward
below the platform of the car and passes
through the slot ¢ into the chamber within the
hollow girder D. The end of this lever 1s
armed with a metallie roller, //, which presses
against the continnous insulated conductor H,

passenger accom-
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as best seen in Figs. 3and 4. Theroller serves

to maintain an electric connection between the

lever L as it moves with the ecar along the track

and the conductor L.

A Drush or broom composed of metallic wires
may be used in place of the roller !’ with good
effect. --

A blade-spring, M, is mounted upon the le-

ver L, but is insulated therefrom, and presses

constantly, by virtue of its own resiliency,
agnst the edge of the slot d. This may also
be replaced by a wire brush or broom—a de-
vice which isespecially ad vantageouns on street-

Qo

95

I0O0

railways in consequence of the liability of the
conducting-surfaces to be covered with mud

and dust, and thus prevent proper electrical

connection between the parts. The spring M
is connected by a wire, m, with one terminal

of the coil or helix of the electromotor K, the

other terminal thereof being connected in the

usual manner to the commutator N. This

commutator is constructed in the usual and
well-known manner, consisting of a ring upon

| the axis of the motor composed of alternate

sections of conducting and insulating mate-
rial, and provided with two metallic springs
or brushes, n 7, which press against the pe-
riphery of the ring as it revolves, and alter-
nately break and close the circuit through the
motor as the shaft with its armature revolves.
In my apparatus the commutator-springs, al-
though constructed in the ordinary manner,
are not fixed to stationary supports, but are
mounted upon the opposite ends of a movable
rock-shaft, which has its center of motion co-
incident with that of the motor-axis, and the
position of this rock-shaft, and therefore of the

commutator-springs, in reference to the com-

mutator is controlled through the connecting-
bar P by the lever L, to which 1t is attached
by an adjustable screw-and-slot arrangement,
P.
tor-springs the direction in which the motor
tends to rotate by the action of -the current
may be reversed without reversing the direc-
tion of the current itself, as 1s well known.

By shifting the position i’f the commuta-
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The operation of the apparatusis as follows: -
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Premising by stating that the line of the rail-
way 1s to be divided into sections, preferably
of a length equal to the distance which is de-
sired to preserve between successive cars or
trains of cars moving upon the same track,
(one such section being shown in Fig, 5,) the
conductors D and I are charged with elec-
tricity of opposite polarity from the terminals
or poles of the generator G, being connected
therewith by the wires w w. If, now, the car
I be supposed to be standing at any point on
the section of railway, with its lever L .in a
perpendicunlar position, the roller 7/ will not
then be in contact with the conductor E, and
no electric connection will be formed between
the conductors. E and D; but if the lever L
be moved into the position shown in Fig. 3
the roller I’ will be brought in contact with
the conductor E, and -a powerful current of
electricity will pass from one conductor to the
other through roller ¥, lever L,and connecting-
bar P to the commutator-springs # #», thence
through the commutator N and the coils of
the motor K, and thence through wire m and
blade-spring M to the other conductor, D,
which will eause the motor to revolve rapidly
and powerfully, and to propel the car I along
the track. By throwing the lever Liinto a re-

provide against this difficulty I extend one or
more tubes, R R, throughout the whole length
of the hollow girder or chamber, through
which a current of steam or hot water from
the boiler which supplies the engine may be
made to pass, the effect of which will be to
melt the frozen aceumulations and permit them
to tlow away throughsuitable openings placed
at Intervals and communicating with the sewer

or other convenient channel for disposing of

them.

It will be observed that this method of op-
erating a raillway may be made to furnish ab-
solute security against collisions.

- In case one caris following another upon the
same line of track, and by failing to observe
signals, or by the accidental stoppage of the
forward car, the hindmost one should attempt
vo enter upon the same section, the current
from the generator will be divided between
the two cars, and the speed of each will be
very greatly reduced thereby; but by stopping

55
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the hindmost car by putting its lever in mid-

gear the full power of the generator will aet
upon the forward car and propel it rapidly on
to the next section. |

I claim as my invention— |

1. The combination, with an electro-mag-

verse position the action of the motor is also | netic motor and its commutator, of a cireuit-

reversed and the car will be propelled in the | controlling lever capable

oppostte direction.
Thus, by means of the lever I, the car may

be started, stopped,or reversed at any moment |

with the ntmost convenience and facility.
The arrangementof the circuits mayin many

cases be altered with advantage by connect-

Ing the wire m to the wheels and axles of the

car and dispensing with the spring, in which |

case the rail B of the track may be utilized as
one conductor, as hereinbefore set forth.

A still better arrangement is that of con-
necting the wire m both with the spring M
and the axles and wheels of the car, and the

corresponding conductor leading fromthe gen-

erator with both the rail B/ and the girder D.
This is especially applicable when the latter
are combined together in the manner shown
in Kig. 6, and is in most cases to be preferred
to the one previously desecribed. -

When the hollow girder I is laid beneath
the surface of a streetor roadway it would be
liable to become filled with ice and snow dur-
ing cold weather, and thus obstruct the oper-
ation of the mechanism of the circuit-closer. To

of three positions,
the first closing the circuit on the commutator
when in position to produce a forward motion
of the motor, the second closing the circuit on
the commutator when in position to produce a

‘backward motion of the motor, and the third

interrupting or cutting off the current from the
motor; substantially as set forth.

2. The combination, substantially as herein
set forth, of a continuous hollow chamber con-

taining an insulated electrical conductor and

one or more tubes extending lengthwise of the
chamber. 3 -

3. A railway-track rail consisting of a con-
tinuous hollow chamber having an insulated
electrical conductorextendinglengthwise with-
in it, and provided with a longitudinal slot,
substantially as set forth. o

- In witness whereof I have hereunto set my

“hand this 18th day of May, A. D. 1880.

STEPHEN DUDLEY FIELD.

Witnesses: .
WM. C. WITTER,
FrRANK. L. PoPE.
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