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ELECTRIC LOCOMOTIVE.

EPRECIFICATION forming part of Letters Patent No. 475,491, dated May 22, 1882,

Original application filed June 3, 1880, Berial o, 11,243,
divided and this application fied June 9, 1861,

Divided and application filed May 20, 1882, Sertal Ho, 61,856, Again
Borial Ne 395,701. (Nomodel,) Patented in England Septembar 25, 1880, No,

3,884 in Canada March 31, 1881, No, 12,568 ; in India May 3, 1881, No, 341; in Victoria May 18, 1881,H0,3,012; in Prancs
Hay 27, 1881, Fo. 141,752; in New South Wales Juns 26,1881, No, 948: in Queensiand June 30, 1881, o, 31,7299, end in

Row Zoaland August 2, 1881, No, 542,

Do all whom it may concern: '
Be it known that I, THOMAS A. Ep1son, of
Liewellyn Park, in the county of Essex and

_ State of New Jersey, have invented anew and

L5 %
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useful Improvement in Klectro-Magnetic Rail-
way Systems, {for which I have received Let-
ters DPatent in Great Britain, No. 3,304, dated
September 25, 1380; in Canada, No. 12,508,
dated Mareh 31,1881, in India, No. 341, dated
May 3,1881; in Vietoria, No. 3,012, dated May
12, 18815 in I'rance, No, 141,752, dated May
27, 18815 in New South Wales, No. 948, dated

June 25, 1981; in Queensland, No. 21,7299,

™

dated June 30,1881, and in New Zealand, No,
542, dated Aungust 2,1881;) and I do hereby de-
clare that the following isafull and exact de-
seription DL the same, reference being had to

_theaceompanying drawings and to letters and

2c

figures of reference marked thereon.
This application is a division of my appli-

_ cation, Serial No. 61,955, filed May 20, 1882,
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which application was a division of my appli-
calion, Serial No, 11,243, filed June 3, 1880.

The object of this invention is to furnish
an economicalsystem of electro-magnetic rail-
ways or tramways which, while usefal in any
locality, shall be particularly adapted to re-
gions where the trafficis too light for ordinary
steam-railways, or where the main bulk of ths
traffie is limited to certain seasons, or where
the difficulties or expense of grading render
ordinary steam-roads impracticable.

To thisend theinvention consists in a com-
pleteeleetro-magnetic-railway system embrae-
ing the generation, distribution, and utiliza-
tion of electric currents as a niotive power
and in the novel devices and combination of
devices therefor, as more particularly de:
seribed and elaimed.

In carrying my invention into effect the

rails.of the track are electrically connccted,
50 that each line of-rails forms one-half of a
circuit.

upon a suitable frame supported upon the
axles of the driving and other wheels. This
motor is preferably a dynamo-clectric ma-
chine hating its rotating eoil and its station-
ary coll in separate circuits. In order that

) For the traveling motor or locomo- |
tive an.electro-magnetic engine is mounted

the cireuit from one line of rails to the other 5
be not directly through the wheels and axles,
but. be through the motor, each car is, so to
speak, electrieally cut in two by the interpo-
sition of insulating material somewherain its
structure, the poles of the motor being con- 55
nected ono to each division, A preferable
method is to form the hub and flange of a
wheel of separate metallic parts, uniting them
by bolting each to a woeeden web, which in-
sulales the two, whereby the body of the car 6o
and the axles are insulated from the track.
Contact-springs bear against the fianges or,
preferably, against hubs secured tharete by
cross-bars or “spiders,” whose outer ends are
bolted to the flanges. ‘These contacts are 63
connected to the brushes of the motor,oneto
each, respectively through the reversing-key
hereindfrer spokea of. Upon each engine is
located a reversing-key, through which the
circuit passes to the motor, which may be 7o0-
used as a brake in case of emergenecy, the re-
versing of the current acting to reverse the
direction of movement of the motor, and
thereby more rapidly stop the car. The op-
erative lever of this reversing-key is so com- 75

Jbined with a spring that it may be held in a
-central position without any of its contacts

impinging on the other contasts, and so act,
also, as a circuit closer or breaker.

In the accompanying drawings Ishow more So
in detail how this invention may be carried
into effect. Itis to be remembered, however,
that these details may be varied or equiva-
lents used, and that therefore I do not limit
myself generally in-such cases to the precise 85
details therein illustrated.

Iigure 1 shows the source of electrieity, the
track, and the vehicle in operating relation.
Figs, 2 and 3 are views of the reversing and
circuit-breaking key, the latter figure being go
a view of the bottom thereof.

A'is a central station, at which is located a
steam boiler and engine, as showy, although
the notor may bs a.water or any other suit-
able form of motor. 95

B3 is a dynamo-eleciric machine connected
with and operated by the motor-engine. 'The
poles of the dynamo are connected with the
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track-rails. by eonduectors 1 2;as shown. Cir-
vuit is formed from one line of rails to the
other and the current utilized as a motive

agent by an engine constructed as shown in.

Fig. 1,in which F is any suitable frame-work
suspended from the main driving-axle.and
placed upon the other axle.

The wheels used under the engine-car are
constructed as shown. The flange I’ and the
hub M aré made separately and connected by
a wooden web O, to which they are bolted,
the wheel then consisting of a metallie hub,
a metallie flange, and an intervening wooden
or insulating web. - By this means the axles
and body of the car are insulated from the
langes and track and the current cannot pass
therethrough from one rail to the other.

On the engine-car a spider or frame N is
secured to the flange F’, so as to be in elec-
trieal contact therewith, but not touching or
forming contact with the hub M. “Upon the
center of N is a boss n, on which bears a con-
tact brash or arm P. There is a similar de-
vice on the opposite end of the axle bearing
brush P, o

The reversing and cireuit-breaking key is
shown in Tigs. 2 and 8. U and V are elbow-
lavers pivoted at @ and o', respectively, the
springs s and & tending to cause them to close
cireuit normally onrand . V is connected
to P’ by a conduetor, such as 20, and U is con-
nected to I’ by a conduetor, sueh as 24. 7 and
7’ are fixed contact-stops electrieally con-
nected ‘together by a ‘conduetor, such as 21,
and by conductor 22 to one terminal ¢’ of the
motor-armature throngh a’'number of spring-
actuated. eircuit-breaking points 13 14 15 16,
to be hereinafter described. Between the le-
vers U and V is placed the operating-lever T,
pivoted at o and connected to the other pole
¢’ of the motor-engine ME. Upon the under

sids of T is a pin z, taking into a slot y in a-

cam-plate W, pivoted at 2. The eam-plato W
is moved as the lever T is moved by the ac-
tion of the pir  in thesloty. It'is of sucha
breadth that when standing in a neutral or
untilted position its opposite sides shall take
against pins « v in levers U and V and force
the latter from their contacts, leaving the cir-
cuit open. This position is clearly shown in
Fig. 3, where the key is seen from ita under
side. A movement to eitherside, however,al-
lows one of the levers U V to make contact
with » or 7’ andl the contacts between 100 and
102 or 101 and 103 to be established, as shown
in Fig. 2. \When one set of contacts is made,
the other set.is broken, being contralled: by

the lever T. This lever. T when in its inter-

mediate position holds thecircuit gpen at two
points ' and 7'. There isa notch in its upper
end, and there is a spring-arm ¢, having a
catch fitted to lodge in the said noteh, and

© thus retain this arm T in this intermediate

65

{)osition, circuit being open, all as shown in
fig. 3. To guard against carelessness or the

- inattention of the person thus controlling the

movemens of the car, I provide an antomatic

475,491

switeh for opening the motor-circait when-
‘ever the speed of movement exceeds a certajn
predetermined rate. Upon the caris mount-
ed a centrifugal governor Gr,driven by a 1‘)8“3
from the axle of the car. There is a vertical
spindle or rod 200, sliding in bearings, and
there are-two governor-balls 201 202, arranged
in a well-known manner, as shown, to scpa-
rate upon an increased speed of rotation,and
the connection between this vertical rod and
the frame carrying the rotating balls is such
that as the balls separate under increased
speed of rotation the vertical rod 200 is forced
downward. ~This is accomplished by making
the jointed frame ¥, carrying the balls, to ro-
tate freely upon the vertical rod. The lower
collar 204 on this frame encireles the said rod,
.but is held against vertical movement by at-
tachment with the -main: frame or casting X
while the upperecollar 205 on the rod 200 takes
against a ring or similar limit-stop 203, fixed
totherod 200. Counsequeritly when the frame
F ig eonitracted by the separation of the halls
201 and 202 the rod 200 is foreced downward.
The rod is lifted by the lever 17 under spring
infinence. Thesefourspringsorspring-fingers
13,14, 15, and 16 are normally in contact with
four fixed contact-stops. Spring 13 is elec-
trieally connected by wires 22 and 19 through
the manually-operated circuit-changer T with
one terminal of the armature ¢’*, the fixed con-

tactof spring 13 is electrically connected with .

spring 14, the fixed contact of syring 14 is
connected to spring 15, the contact of spring
15 is connected to spring 16, and_the stop of
spring 16 is connected by wire 23 to the termi-
nal of the armature-circuit ¢’. It will tius
be seen that the several springs and contact-
stops are in circuit in series and that the
cross-bar attached to pivoted lever 17 is in po-
sition to simultaneously lift all of these
springs from their contacts and so break the
cirenit at several points.  This .makes a di-
vision of the sparking due to breaking the

“eireuit, and the spark at any break-point.is

therefore comparatively smali.. -
- ¢ is the main driving-axle, npon which is
mounted friction-wheel G. - Upon the shaft ¢
of theyxmagnetic engine is a friction-pulley e,
the pulley e and G not being in contact nor-
mally. In aswinging frame f, pivoted at p,
is mounted a friction-pulley <. .The frame f
being depressed bears upon e and G and.com-

miinicates motion from e to G, the percentage

transferred being proportioned to the frie-
tional contact of < upon e and G.

In the operation of this railway, current
generated at A is conducted through the rails
of the track to the moving vehicle, thence,
via "N n' P 24U 101'103 T 19 ¢’ and ar-
mature-coils ¢/ 23 16 151413 22 721 ' V
20 to P’ and through the wheel and rail on
the opposite side of the car, the motor act-
ing to propel the car. If now the lever T
be moved to a central position, so that ¢
catches and holds it, as described, cirenit will
be open at poinfs » #/ and the motor will
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stop. If the lever T is moved to the li . of
its movement opposite to that shown in the
drawings, eireuit will be via elements 7 N, 1
LU 2218 14 15 16 23 ¢’ and armature-coils
e’" 1070 102 100 20 P’ to opposite ear-wheel
and track-rail from that by whieh it entered.
The direction of current through the motor is
veversed with respect to that first deseribed

and the direetion of movement of the arma-

ture is veversed, This acts to b rake the ve-
hicle, which will first come to a stop, and if
the reversed current be maintained the ecar
will travel backward. If at any time the
speed of movement becomes too rapid and if
the op~ ator controlling the ear fails to check
theray _advanceby manipulating the switch-
jever T, the rotation of the governor Gr will
depress lever 17 and the springs 18 14 15
16 will be lifted from the contacts upon which
they normally test, thus breaking the eireuit
at several points, and by this means obviat.
ing the injurious sparking incident to break-
ing a heavy ecurrent of electricity, and the
motor being cut off from its supply of current
at these break-points will slow down until the
retardation of the governer Gr allows springs
13 14 15 16 to resume their normal position.

Idonotherein elaim, in an olectro-magnetic
railroad-engine, thecombination, with theelee-
trie motor mounted thereon and the driving-
wheels thereof, of means for connecting or
disconnecting the two af will, whereby the
engine may be stopped by withdrawing the
power from the driving-wheels without stop-
page of ths motor, as that is elaimed in. an-
otherapplization, Serial No. 305,700, filed June
9, 1891,

Any patentable subject - matter herein
shown or described but not claimed formsthe
subject-matter of my pending applications,
Serial No, 11,243, filed June ‘3, 1880, and Se-
rial No. 61,055, filed May 20, 1882, or the di-
visions thereof, seriaily numbered 395,700,
395,702, 895,703, 395,704, 895,705, filed June 9,
1891,

What I claim, and desiro to seeuve by Let-
ters Patent, is—, ’

1. An electric railway having, in combina-
tion, the following elements, to wit: a sta-
tionary dynamo-electirie generator, a wheelad
vehicle traveling upon rails, an electro-dy-
namic motor mounted upon such wheeled ve-
hicle, having its field and armature coils in
scparale eircuits, electrical connections be-
tween the motor upon the vehicle and said
generator, and controlling devices mounted
upon said wheéled vehicle for starting, stop-
ping, and reversing iis ovament, whereby
the movemens of the wheeled vehicle ean be
completely controlled by a person riding
thereon, substantially as set forth,

2. In an eleetric railway, the combination
of a stationary dynams - slectric machine, a

wheeled vehicle traveling upon rails, an elec-

tro-dynamie motor upon said vehicle, electri-
cal conneetions between said motor and said
dynamo-machine, a manually-operated con-
trolling deviee upon the vehicle for starting,
stopping, or reversing the movement of the

notor, whereby the movement of said vehicls ;

may be controlled by a person riding there-
on, and an automatic cireuit-breaker in the
motor-circuit, operated by variations.in the
speed to reduce the specd of the car whon-

ever it exceeds a predetermined maximum,

substantially as described.

3. In an electric railway, the combination
of a stationary dynamo-electric machine, a
wheeled vehicle traveling upon rails, an elee-
tro-dynamic motor located upon said vehicle,
by which it is propelled, electrical connec-
tions between said motor and said dynamo, s
switch for reversing the direction of current
in said motor, and a circuit-breaker to vary
the currvent in said motor, antomatically op-
erated by a mechanical connection between a

‘rotating part of the vehicls and g rotating .

part of the circuit-breaker, substantially as
deseribed.

4. In an electric railway, the combination
of a stationary dynamo-eleciric machine, a
wheeled vehicle traveling upon rails, an elec-
tro-dynamie motor located upon said vehicle,
by which it is propelled, olectrical connee-
tions between said motor and said dynamo,
and a circuit-breaker in the metor-cireuis lo-
cated on the ear, having a number of contact-
points connected in series with each other,
whereby sparking at the break-points is ob-
viated, substantially as described,

3. In an electrie railway, the combination
of a stationary dynamo-sléntric machine, a
whesled vehicle traveling upon rails, an elec-
tric motor on the vehicle, electrical connee-
tions between said motor and said dynamo, 8
controlling deviee on the vehicle for starting,
stopping, and reversing its movement, and
means for antomatically varying the speed of
movement, all arranged substantially as de-
seribed.

6. The combination, with an electric motor
mounted upon and actuating the car, of the
main driver-axle, a governor receiving motion
from the latter,"and a cirenit -brogker. ar-
ranged to break or close tho eivenit at 2 nom-
ber of points controlled by the governor, all
operating to break the cireunit of the motor
simultaneously ab soveral pointe upon the at-
talnment ol a predetermined ; £ s
and avoid or reduee sparks in so deing, sub-
stantially as sot forth,

Witnesses:
Tiromas Maguing,
JOHN F. RANDOLEY,
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