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

ELECTRO-MAGNETIC LOCOMOTIVE.

SPECIFICATION forming part of Letters Patent No. 232,253, dated September 14, 1880,
| Application filed July 3, 1880. (No model.)

To all whom it may concern : |

Be it known that I, STEPHEN D. FIELD, of
the city, county, and State of New York, have
Invented certain new and useful Improve-
ments i Ileectro-Magnetic Locomotives, of
which the following is a specification.

My invention relates to certain Improve-
ments In the method of and apparatus for pro-
pelling a car, carriage, or vehicle along the
track of a railway by the action of an electro-
motor mounted upon such vehicle, the axis of
said motor being mechanically connected with
the driving-wheels thereof by means of spur-
gearing or otherwise, and the power which op-
erates said motor being supplied by one or
more stationary dynamo-electric generators,
each of which is driven by a steam-engine or
other snitable or convenient motor. Eleetric
generators of this description are intended to
be placed at suitable distances apart alon g and
in the vicinity of the line of the raillway. This
system as a whole i1s particularly set forth and
described in another application for Letters
Patent, which was filed by me in the Patent
Office on or about the 10th day of March, A.
had.

My present invention consists in certain im-
provements 1n the details of coustruction of
the electro-magnetic locomotive described in
my pending application hereinbefore referred
to; and it consists, first, in combining’ with the
electro-motor of said locomotive and its com-
mutator two sets of contact-springs or other
equivalent devices, one set being so adjusted
in relation to the commutator as to produce
rotation of the motor in one direction, while
the other set is so adjusted as to produce ro-
tation in the opposite direction, whereby the
direction of rotation of the motor and the eon-
sequent direction in which the carriage or lo-
comotive is propelled is determined by bring-
ing one or the other of the two sets of con-
tact-springs into operative conneetion with
the commutator; second, in combining with

. the two sets of contact-springs and the elec-

tro-motor and its commutator, constructed
and arranged in the manner hereinbefore
stated, a lever adapted to throw either one of
the two sets of contact devices into action
and the other set out of action upon the

commutator by a single movement, whereby |

\

the driver or attendant is enabled to instantly
reverse the direction of rotation of the motor
at pleasure; third, in so arranging the con-
trolling-lever, hereinbefore referred to, that it
may be capable of being placed in three dif-
ferent positions, the first position throwing
the devices for producing a direct motion of the
motor into relation with the commutator, the
second withdrawing all the contacts from the
commutator, and the third throwing the de-
vices for producing a reverse motion of the mo-
tor into relation with the commutator; tourth,
In combining with the electro-magnetic motor
and 1ts commutator and two sets of cominu-
tator-contacts, respectively adjusted to Pro-
duce a direct and a reverse motion of the mo-
tor, a shifting bar or rod so arranged that a
movable lever for controlling the same may
be attached at either one of two or more dif-
ferent points, whereby the driver is enabled
to control the movements of the locomotive

while stationed at the forward end thereof

when traveling in either direction, and is
thereby enabled to have a clear view of the
track which is about to be passed over: fitth,
1n combining with an clectro-magnetic motor
and 1ts commuatator having two sets of con-
tact devices repectively adjusted to produce
a direct and reverse motion of said motor, a
shitting bar or rod adapted to throw one set
of contact devices into contact and the other
set out of contact with the commutator by a
single movement, and saitable means of ad-
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Justment, whereby the respective positions of 8 g

the two sets of contacts with relation to-each
other, to the commutator, and to the shifting-
bar may be regulated so as to compensate for
the wear of the contact-springs and to secure
the most effective action from the motor when
rotating in either direction.

In the accompanying drawings, Figure 1 is
a plan view of an electro-magnetic locomotive
embodying my improvements; and Fig. 2 is a
side elevation of the same, partly in scetion.

I have shown the various parts of the mech-
anism mounted upon or secured to a platform
or frame, A, which forms the body of the loco-
motiveorcarriage. Thisplatform is supported
in the usual manner upon flanged wheels B B

B’ B/, which are adapted to run upon the
track.T.

90

95

I0O




10

I5

25

3¢

35

40

45

50

55

60

65

Upon a suitable bed-plate, C, secured to the

platform A,is mounted an electro-motor, which
may be of any well-known and suitable con-
struction. | | |

I have shown in the drawings one form
which is well adapted to the purpose, and
which consists of two large and powerful sta-
tionary electro-magnets, D D, havingan arma-
ture, £, wound
and arranged to rotate upon the shaft ¢, within
the field of force of the stationary magnets D D.
The rotating armature-shaft ¢ also carries a
commutator, f- |

The periphery of the commutator f is di-
vided intoa number of insulated sectors, which
form the terminals of a like number of coils of
wire upon the armature L.

The electric current which operates the motor
is taken from a stationary conductor running
parallel with the track, or the rail of the track
itself may form such a conductor, and 1s con-
veyed thence to the two-armed lever O O, pret-
erably through its axis o. |

The manner in which a conducting-connec-

‘tion may be made between the stationary con-

ductor running parallel with the track and

the moving carriage or locomotive is set forth

in detail in my pending application, hereinbe-
fore referred to, and therefore needs no partic-
ular description in this place, as 1t forms no
part of the invention hereinafter claimed.
The two-armed lever O O carries at 1ts ex-

tremites two sets of contact-springs, P p’; the

lowermost one, p', being shown in dotted lines
in Fig. 2. These contact-springs are so ad-

justed that only one set can be broughtin con-

tact with the commutator f at the same time.
In the figure the uppermost contact-spring,

P, is represented as being raised out ot con-

tact with the commutator, while at the same
timethelowermost contact-spring, p’, attached
to the other arm of the same lever, rests upon
one of the divisions of the commutator f.

The position of the opposite lever, O’ O, 1s
the reverse of that of O O,inasmuch as 1ts up-
per contact-spring, P/, rests upon the commus-
tator, while the lowermost one, p, is removed
therefrom. The electric circuit therefore

(when the apparatus is in the position shown

in the drawings) passes into the armature-coils
by the spring P’ and ont again by the spring p’.

The two springs I and p’ are respectively
adjusted in relation to the divisions of the com-
mutator in a well-known manner, so as to pro-
duce a rotation of the armature I and its shait
in a particular direction, whieh acts to propel
the carriage, for example, toward the right
hand. In like manner the other two contact-
springs P’ and p, when brought into electrical
connection with the commutator, canse a rota-

tion of the armature E in the opposite direc-

tion. - |
The apparatus which is employed to effect
the necessary movements of the commutator-
springs will now be described.
The two-armed levers O O and O’ U, to

with coils of insulated wire,

252,205

which the commutator-springs are attached, :
are mounted, respectively, upon rock-shatts o

o/, moving in suitable bearings
the platform A. Levers N NN, attached to
the respective rock-shafts, project downward
through apertures in the platiorm, the ends

attached to

of both levers N N’ being joined to a hori-

zontal rod, M M, which extends the whole
length of the carriage, and 1s jointed at 1its
ends to the other rock-shafts, [ and ["/, which

are fitted with short arms projecting upward

and formed into sockets I/ and L/, A movas-
ble handle or coutrolling-lever, L, is made to

fit into either of these sockets, and when ¢

placed in one of them, as seen at the right
hand in Fig. 2, enables the driver or attend-
ant, by moving it to and fro, to control the po-
sition of the several contact-springs P p’ P’ p

in relation to the commutator f, and conse- &

quently the movements of the armature E of
{he electro-motor. The lever L, when in posl-
tion, moves along a curved horizontal guard,
R, which has thiree recesses cut in it. These
recesses serve to hold the lever L firmly in
position when it has been sprung into them.
The middle one of the three recesses, ', re-
tains the lever Liin such a position that neither
of the four contaect-springs touch the commu-
tator, and the electric cireult is therefore 1n-
terrupted and the motor at rest. by placing
the lever in one of the other two recesses, 7,
the contacts are adjusted for the forward
movement, and in the other, #"/, for the re-

verse movement. By removing the lever L

from the socket I/ and placing it in the socket

L/, at the other end of the carriage, the same

operations may be performed in the same way.
This arrangement is especially convenient
when the motor is applied to the cars of an

i

ordinary street-railway, which are required to

run in either direction without belng turned

round at the end of the trip, as the driver can

stand on the front platform of the car and 1n-
sert the controlling-lever into its socket, which
oives him perfect command of the machinery,
while the absence of the lever at the other
end of the car rendersit impossible for any un-
authorized person to interfere with. the appa-
ratus. | o o
The relation of the contact-springs to the
divisions of the commutator should be ren-
dered adjustable within the necessary limits
in order to derive the greatest useful effect
from the action of the mofor at different
speeds and under different conditlons, and
also to compensate for the wear of the con-
tact-springs arising from continuous use, and
it is also desirable that such means of adjust-
ment should beindependent in respectto each
set of contacts. I have shown in the draw-

ings one device for effecting this.

The respective levers N N’ are joined to
sleeves or.couplings ¢ v/, into which the sec-
tions of the shifting-rvod M are inserted by
means of a right and left screw-thread cut
upon them, which arrangement enables the
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normal positions of the levers N N/, in rela-
tion to each other and to the shifting-rod M

- to be varied as required, so as to secure the
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most effective working of the motor in either
direction.

The rotary motion of the armature I and
1ts axis e 1n elther direcfion is communicated

to the driving-wheels B B of the locomotive by

means of a pinion, €, which works into a
toothed wheel, g, preferably having a consid-

crably greater number of teeth, and this, in

turn, engages with another toothed wheel, 2,
ont the axle b of the driving-wheels.

Yariousmodifications mayobviously be made
in the construction and arrangement of the
different parts of the locomotive without de-
parting from the spirit of my invention.

Any well known and suitable form of rotary
electro-motor may be employed. Rollers or
brushes may be made use of in lieu of con-
tact-springs, as shown, and other mechanical
means of adjusting the position of the contacts
may be employed, 1f preferable.

I claim as my invention— |

1. The combination, substantially as here-
inbefore set forth, of an electro-magnetic mo-
tor and its commutator with two sets of con-
tact springs or devices, one set so adjusted in
relation to said commutator as to produce 1o-
tation of the motor in one direction, while the
other sef is so adjusted as to produce rotation
In the opposite direction.

2. The combination, substantially as here-

inbefore set forth, of an electro-magnetic mo-
tor and 1ts commutator with two sets of con-
tact springs or devices, one set so adjusted 1n
relation to said commutator as to produce ro-
tation of the motor in one direction, while the
other set 18 so adjusted as to produce rotation
in the opposite direction, and a lever adapted
to throw either one of the two sets of contact
devices into contact and the other set out of
contact with the commutator by a singlemove-
ment. |

———
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3. The combination, substantially as herein-
before set forth, of an electro-magnetic motor
and its commutator with two sets of contact
springs or devices, one set so-adjusted in re-
lation to said commutator as to produce ro-
tation of the motor in one direction, while the
other set is so adjusted as to produce rotation
i the opposite direction, and a lever capable
of being placed 1n three positions, the first po-
sifion tbrowing the devices for producing o di-
rect mofion of the motor into contact with the
commutator, the second withdrawing all the
contacts from the commutator, and the third

throwing the devices for producing a reverse
motion of the motorinto contact with the com-

mutator.

4, The combination, substantially as herein-
betore set {forth, of an electro-magnetic motor
and its commutator with two sets of commu-
tator-contacts, respectively adjusted to pro-
duce a direct and reverse motion of the motor,
and a shifting bar or rod so arranged that a
removable lever for controlling the same may
be attached at either one of two or more dif-
ferent points.

5. The combination, substantially as herein-
before set torth, of an electro-magnetic motor
and 1ts commutator with two sets of commu-
tator-contacts, respectively adjusted to pro-
duce a direct and reverse motion of the motor,
a shifting bar or rod adapted to throw one set
of contact devices 1nto contact and the other
set out of contact with the commutator by a
single movement, and means of adjustment
whereby the respective positions of the two
sets of contacts with relation to each other, to
the commutator, and to the shifting-bar may
be regulated. | |

Signed by me this 30th day of June, A. D.
1880.

STEPHEN D. IFIELD.

Witnesses:

Wit O, WITTER,
FRANK L. POPE.
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