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SPECIFICATION forming part of Letters Patent No. 4'?5,493, dated May 24, 1892.
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divided and this application filed Fune 9,1891. Serial No. 395,708, (No model) Pdtentedin England September 25,1880, No,
3,894; in Canada March 31,1881, No, 12,668; in India May 3, 1881, No. 341; in Victoria May 12, 1831, No. 3,012; in France

. May 27, 1881, No, 141,752; in New South Wales June 25, 1881, No, 948, in Queenslaind June 30, 1881, No. 21,208, and in

New Zesland August 2, 1881, No, 543,

To all whom it may concern:

Be it known that I, THOMAS A. EDISON, of
Llewellyn Park, in the county of Essex and
State of New Jersey, have invented anew and

5 useful Improvementin Electro-Magnetic Rail-
way Systems, (for which I have-obtained Let:
ters Patent in Great Britain, No. 3,894, dated
Septembei 25, 1880; in Canada, No. 12,5683,
dated March 31;1881; in India, No.341,dated

10 May 8,1881; in Victoria, No. 3,012, dated May
12, 1881; in France, No. 141,752, dated May
27, 1881; in New South Wales, No. 948, dated

June 25, 1881; in Queensland, No. 21,7299,

dated June 30, 1881, and in New Zealand, No.
15 542, dated August 2, 1881;) and I do hereby
declare that the following i8 & full and exact

description of the sawe, reference being had |

to the accompanying drawings,and to the let-
tors and figures of referetce marked thereon.
This specification is a division of my appli-
cation, Serial No. 61,955, filed May -20, 1882,
which was a division of my application, Se-
rial No. 11,243, filed June 3, 1850. S
The object of this invention is to furnish
25 aneconomical system of electro-magneticrail-
_ways or tramways which,-while usefulin any

20

locality, shall be particularly adapted to re-.

gions where the traffie is too light for ordi-
nary steatu-railways or where the main bulk
30 of the traffic is limited to certain seasons or
where the difficulties or expeunse of grading
‘render ordinary steam-roads imnpracticable.
To this end theinvention consists in acom-
plete electro-magnetic_railway system em-
35 bracing the generation, distribution, and utili-
“gzation of electric currents as a motive power
and in the novel devices and combination of
devices therefor, as more particularly de~
seribed and claimed. o - o
In carrying my invention into effect the
rails of the track -are clectrically connected,
so that each line of rails form’ a part of the
cirenit. For the traveling motor or lecomo-
tive an electro-magnetic engine is mounted
45 upon & suitable frame supported upon the
axles of the driving and other wheels.
order that the circuit from one line of rails
{o {he other benotdirectly through the wheels

40

In.

and axles, but be through the motor, each car

is, 8o to'speak, electrically cut in two by the s5¢
-interposition of insulating material some-

where in its strdcture, the poles of the me-
tor being connected one to each division. A
preferable method is to form the hub and
flange of a wheel of separate metallic parts 5:
uniting them by bolting each to a wooden
web which insulates the two, whereby the
body of thecar and the axles are insulated
from the track. Contact-springs bear against
the flanges or preferably against hubs se- 6c¢ .
cured thereto by tross-barsor “spiders ” whose
outer ends are bolted to the fianges. 'The
contacts ave connected to the brushes of the
motor, one.to each, respectively, through
the reversing-key and contacts hereinafter 65
spoken of. : . :

‘In the accompanying drawings I show more
in detail how this invention may be carried
into effect. Itis to beremembered, however,
that these details may be vdried or equiva- 70

| lents used, and that therefore I do not limit

myself generally in such cases to the precise

v

details therein illustrated. T o

Figure 1js a pérspective of an engine-carin
operative relation with respect to the source 73
of electricity. = Fig. 2 is a diagram showing
the connection of electricaldevices on the car
in multiple are. . ,

B is any suitable stationary dynamo-elec-
tric machine driven by any suitable source of 8¢
power, Trom the generator I3 connection
through conduectors 1 and 2 is made to the
rails of the main track M T, respectively.
The current is utilized as a motive agent by
an electro-magnetic engine M E, constructed 85
as‘'shown in the drawings, in which F is any
suitable frame- work suspended from the
main driving-axie and placed upon the other
axle.

The wheels used under the engine-car and go
all other cars are constructed as shown. The
flange ¥’/ and hiub Mare made separately and
coiinécted by a wooden web O, to- which they
ave bolted, the wheel then consisting of a nic=™
tallic hub, a metallic flange, andan interven- g5
ing wooden orinsulating web. Dy this means

.
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~paratu§ is as follows: Current being -di-

55

6o

a ' o 475,408

the axle and body of the car are insulated.

from the flanges 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-
trical contact therewith, but not touching or
forming contact with the hub M. Upon the
center of N is a boss or spindle n, on which
bears a contaet-brush held byanarm P. Cur-
rent passes from the line of rails through one
flange T, frame N, boss or spindle =, brush
P, through the armature of the electric en-
gine M E and the other translating devices,

hereinafter described, in parallel - circuit,

thence by the other arm I on the opposite
‘side of the car, spindle-frame; and flange to
the other lineof rails, Between the contacts,
with eonductors on opposits sides of the car,
as deseribed, the rotating armaturé R A isin

branch circuit 99 100, The field-magnets ¥ M-

of the motor are in a parallel branch 300, and
an electric lamp L P is in a third paraliel or
multiple-are branch 500.. .

In Fig. 1, E M is a pair of ordinary electro-
magnets located vertically and presenting
their poles in close proximity to the track-
rail. They are used to give a betteror an in-
areased traction to avoid slipping-and are an
aid to brake the vehicle. There-are one or
more pairs on eachside of thecar.. The mag-
nets are suspended from the car-frame o that
their poles are over and in direct contiguity
to the rails. From them and including the
coilsthereof and a circuit-breaker k' a cirenit
axtends to the arms P, so that they are in a

“branch circuit 4@0 between the tracks in par-

alel or multiplearc with the other devices for
ranuning, controlling, or lighting the car, as
described. ‘

Motion is communicated fiom the rotating
armature-shaft to the axle of the vehicle in
the following mauner: ¢ is the main driving-
axle, upon which is mounted a friction-wheel
G. Upon the shaft ¢ of the magnetic engine
is a friction-pulley ¢, the pulleyse and G not
being in contact. Inaswinging frame 7, piv-

oted at h, is mounted a friction-pulley i. The

frame f being depressed bears upon ¢ and G
and communicates motion from e to G, the
percentage transferred being proportioned to
the frictional.contact of Zuponeand G.

The operation of the arrangement of ap-

rected upon and caiséd to flow in the track or
conductors M T passes through the eollecting
devices, the wheels, and the circuits con-

nected thereto, in the manner hereinbefore.

described. . The lamp L P is caused to glow,
operating as an indicator of the condition of
the circait to those-upon the carand to fur-

nish light it artificial light be required. The

key k' is closed in circuit 400, the traction--

magnets E M operate upon the ‘trackto in-
crease the traction and aid in the overcoming
of inertia, current flows in circuit 300, the
magunetism of the field is ostablished, and

current flows in the brarch 99 100 through

the armature R°A, causing it to rotate. - Cir-
cuit Leing established in the various branches
and the different devices described co-operat-

ing, the lever f is depressed, bringing palley -

4 into connection with e and G, communicat-
ing the motion of the formef to thelattér,and

the car moves along in a regular gradually-

acecelerating progression.

In Fig. 2 there isshown the coil of a magnet
P M in circnit with the field-coils of t 10 mo-
tor. The lever L of said magnet is polarized
and is held in a resracted position byaspring.
The armature-lever is_pivoted. at .its upper

8o

end. It is useful as a resistance in said eir- .

cuit,and may be employed-to sound awalarm
and for other purposes. ‘ o

Theo polarized electro-magnet and its arma-
ture-lever L (shown in Fig. 2) form no part of
the invention: herein descrjbed and claimed,
the same being described and claimed in an.
other pending application.

I do not abandon or dedicate to-the pu’blic,"

any patentable matter herein described and
shown but not claimed, as this forms the sub-
ject- matter of my applications, Serial No.
11,243, filed June 3, 1880, and Serial No. 61,955,
filed May 20, 1882,.or of one of the divisions

8
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thereof, serially numbered 395,700, 395,701, -

395,702, 395,704, or 395,705, filed June 3, 1891,

‘What I claim, and desire to secure by Let-

ters Patent, is—- o

1. In an electric railway having a siitable
gource of eurrent and supply conductors, the
combination, with a car, of an elestric motor
mounted thereon and two derived or muliiple-
are circuits, one including the rotating arma-
ture of the motor, the other:incliading the
coils of the field-magnets, substantially as set

-{ forth..

2. The combination, with: the track-rails

.used as conductors, wheels having insulated
‘flanges, and: means for conveying .current

therefrom, of several multiple-are circuits
across from rail to rail upon the.same car,

each containing a device used in runming,

controlling, or lighting the car, suhstantiaity
as set forth.- < C
8. The combinaiion, in an eleetrie-railway

system, of a source of current and supply con-

ductors, a car, an . electro-dynamic. motor on
the ear and having connection with the sup-
ply-conductors, and other electrical devices
also on the car and in separate multiple-arc
branches, substantially as deseribed. =

4. The combination, in:an electric-railway
system, of a source of current and supply con-
ductors, a car, an electro-dynamic motor on
the car and having connection with the sup-
ply-condnctors, and .other electrical devices

also.on: the car and in separate multiple-are

branches, substantially as described. .
‘5. The combination, in an electric-railway.
system, of- a stationary dynamo-electric ma-

chine, a moving vehicle, an electro-dynamic

motor located on the vehicle by which it is
propelied, a circuit, including the dynamo-ma-
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chine at the station, the motor on the car and
& visible indicating device, such as a lamp,
the field-coils of the motor, the armature-coils,
and the indicating device being in separate
parallel branches, substantially as deseribed.

6. The combination, in an electric-railway
system, of a stationary dynamo-electric ma-
chine, a moving. vehicle, an electro-dynamie
motor loeated on the vehiele by which it is
propelled, a cireuit, including the stationary
dynamo-machine, the motor on the car and

>3
2

an electro - magnetic traction device sg ar-
ranged with respeet to each other that the
field-coils of the motoz, the armature-coils,

- and the electro-magnetic traction device are

in separate parallel branches, substantially
as described.

THOMAS A. EDISON.

Witnesses:
THOMAS MAGUIRE,
JOoBN F. RANDOLPH.
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