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UNITED STATES PATENT OFFICE.

WILLIAM H. WRIGHT, OF BUFFALO, NEW YORK.

THIRD-RAIL SYSTEM OR MAGNETO-ELECTRIC RAILWAY.

 SPECIFICATION forming part of Letters Patent N 0. 708,361, dat_e:d June 24, 1902.
Application filed August 19, 1001, Serial _Nu. 72 /473, - (No model.)

To all whom it maly concerw: |
Be it known that I, WiLLiAM H. WRIGHT,

of Buffalo, in the county of Erie, in the State

of New York, have invented new and useful
Improvements in Third-Rail Systems or Mag-

neto-Electric Railways, of which the follow- |

ing, taken in connection with the accompany-
ing drawings, is a full, clear, and exact de-
seription. | : ' o

My invention relates to a third-rail system
of electric railways in which a econductor 1s
arranged in the condnit below the third rail
and elements operated by magnets on the car
to make a temporary connection between the
conductor and the third rail. My invention
relates to these magnets and also to the de-
tails of construction of the intermediaries or
intermediary connecting elements and of the
conduit and the car; and it eonsists princi-

pally in the arrangement of a fixed magnet
sustained in a suitable frame hinged to the
car at right angles to the rail and forming an.
axle for the contact-trolley; also, in pivotally

supporting within the conduit levers in con-
stant connection with the third rail and pro-
vided with magnets arranged at right angles
thereto, which codperate with the main mag-

net to depress the levers to make contact with

the conductor temporarily during the passage
of the car. s | o
My invention will be understood by refer-

ence to the accompanying drawings, in which.

the reference-numerals of the specification
indicate the same parts in all of the figures.
Figure I is an elevation of the car end,

showing relation to third rail and conduit.

Kig. ITis an enlarged cross-section of the con-
duit and magnet.

levers both in operative and separated posi-
tions. Fig.IVisan end elevation of the trol-

ley-wheel and magnet-shell detached. FKig.

V is a section of the preceding,

In the figures, 1 indicates the car; 2, the

trolley frame or shell hinged by armn or arms
3 at bearing 4 to the ecar-truck at any suitable
position. This shell has end plates 5 5, in
which fit the squared end 6 6 to hold in fixed
position the electromagnet 7, which may be
excited from the main conductor, as here in-
dicated, by coils 8 8 on its end, contained

Fig. III is a longitudinal
section of the conduit, showing the contact-

[ 1010 from 'any_s_uita,ble s:_oui-c,_e of supply, such

as a storage battery carried on the car.” With-

in this shell 2 is journaled on the magnet as
an axle the contaet-trolley 13, provided with
antifriction-bearings, of which 14 indicates
the balls, 15 cups on flanges 16, 17 corre-
sponding cups threaded to the end of the axle,

and 18the jam-nut, also fitted to the thread on

the bar-magnet. Both the cup and jam-nut
are made of hexagonal or other suitable an-
oular form, as here shown, to fit the wrench.

Referring more particularly to IFig. 11, 20 1s
the base of the combined third rail and con-

‘duit, having the extending flanges 21 21, to

which is fitted the intermediate U-shaped sec-
tion 22, having flanges 23 23 on its upper end
and retained in position by bolts 24 24. 2518

the third rail, forming the upper section or

top of the conduit, retained in position on
flanges 23 by bolts 26 and having the out-
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wardly and downwardly depending flanges 27

to guard against dampness and short circuit
thereby. The third rail is formed of short
sectionsinsnlated from each other. 28issuit-

| able insulation completely to insulate the
‘third rail from the conduit, in which is ar-

ranged the conductor 29 in the form of a wire

rope or other suitable form additionally insu-

lated. Conductors 30 30 may also bearranged
within the conduit for telephone or telegraph,

‘all carefully insulated by insulating material

31. Within the conduit are bolted to the third
rail the lever-brackets 32, in which are pivot-

ally supported the intermediaries 50, (best

shown in Fig. III,) which temporarily make
connection between the conductor and the in-
sulated section of the third rail when the car

is-passing. These intermediaries are com-
posed of the levers 34, pivotally supported at

I'J-

I

35 and having bolted to their ends the tem-
porary magnets 36, arranged at right angles
to the rail and parallel to the main armature-

‘magnet, with which they coOperate. 371is the

spring for normally maintaining the lever out
of econtact with the condunetor, which is over-
come by the attraction of the magnets when
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the caris passing, and 38indicatesstops. T'he

leversare brass. Kachsection of thethird rail
may be provided with one or more interme-
diaries-—two as shown in Fig. 111, where on
the right they are shown in operative contact

within the caps 9 9, energized through wires | position with the trolley passing from one sec-
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tion of the third rail to the ﬁext and energiz-

IO

I5

20

ing this section of the rail through the inter-
mediaries temporarily while the car is pass-
Ing. On the left in Fig. III is shown the in-
operative position of these intermediaries

when unaffected by the passage of the carand

the magnets. |
0l 81 indicate storage batteries suitably ar-
ranged in the car, which are kept continually

charged from the main conductor and of suffi-.

cient force and capacity to enable the ear to
ran from twenty-five to fifty miles independ-

ent of the main conductor in case. of acci-

dent. 52 indicates the switch; and 53 a tele-
phone or telegraph instrument on the car,

~which may be used by a proper system of wir-

ing and interposition of resistance to commu-

nicate between the cars of the train, different

trains, or stations.

By my invention I have produced an. ar-

~rangement of partsfor the magno-electric pro-
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pulsion of ears of various descriptions which
Is simple, economical, durable, and very ef-
fective in operation. N

In the trolley-shell,

tained the bar-magnet at right angles to the
rail, which affords a convenient support for
the trolley-wheel carried thereon by the anti-
friction-bearing and maintains constant con-

tact with the third rail without being affected
This arrangement and

by its irregularities.
combination of operating magnet and trolley

1s simple and compact.

Referring to the operation of the magnet
itself, heretofore magnets for similar pur-
poses have been arranged either vertically or
Parallel with the rail, so that the rail formed
an armature for the poles of the. magnet or
Mmagnets and the circuit was closed between
the rail and onter magnets, leaving no sur-

plus current 1o aet on the inside of lower
magnet; but by the present-arrangement I

cutout one of the upper or outer poles of the
magnets, thus permitting the magnetic cur-
rent to pass from the rails to the lower mag-
net with full forece.
electromagnet at right angles with the rail,
which shuts off the north and south current
combined and takes
the center of the magnet, which will pass
through the rail without making an armature
of it. I call this the consequential” pole.
By this arrangement the combined magnet
and trolley are always in positive continuous
metallic contact with the third-rail temporary
conductor, thereby insuring a perfect mag-

netic current-contact between the trolley and |

the temporary conductor, also the ntermedi-
aries. 'The brass forms a good electrie con-
ductor for the current to pass upward, but a
non - conductor for the magnetic current

~downward. The temporary magnets on the

levers are energized by induection as the trol-
ley passes over them. In operation the cur-

‘Tent 18 passed through the coils of the trolley-
electromagnet, forming a strong magnetic

conveniently hinged to
the car to adapt itself to inequalities, is sus- -

I arrange the trolley- |

a one-pole current from |

1

|

current.

Iclaim, and desire

~duit arranged beneath said third rail

703,361

current which acts directly on the interme-

diary maguet, causing the lever to make con- -
tact with the main conductor and transfer-

ring the electric current through tke rail and
trolley to the storage battery, charging the
same continuously, and from the battery to
the switeh on the car to the m otor and return-

Having thus described my invention, what
to secure by Letters Pat-
ent, is— -

L. In anelectric railway, a third rail, a con-
ductor - conduit arranged beneath said rail
and parallel thereto, means for connecting
during the passage of the car the third rail to
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the conductor, an electromagnet on the car to

operate sald connecting means, means for en-
ergizingsaid magnet, and a trolley-wheel jour-
naled on said electromagnet and arranged to
make contact with the third rail.

2. Inan electric railway, a third rail, a con-

duit arranged beneath said rail and parallel

thereto, means for making connection tem-

- borarily during the passage of the car be-
‘tween said conductor and said third rail, a
bar-electromagnet supported on the car, coils

arranged on the ends of thé said bar-magnet,
means for energizing said coils, and a con-

Qo
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tact trolley-wheel journaled on said bar-mag- -

net and arranged to make contact with the
third rail. S

£ * e I > 1e] - '

2. In anelectric railway, a third rail,a con-
duit arranged beneath said third rail and par-
allel thereto, a main conductor arranged in

means for making connection between the
third rail and the main conductor during the

passage of the car, a trolley-shell hinged to

the car, a bar-electromagnet sustained in a
fixed position in said shell and arranged at

REele

~sald conduit and suitably insulated therein, .

10§

right angles to the third rail, coils on the end .

~of said bar-magnet, means for energizing said

coils, a trolley-wheel arranged in said shell
and adapted to make constant contact with
the third rail, said trolley-wheel being jour-
naled by ball-bearings on the bar-magnet.
4. In an electric railway, a third rail, a con-
and par-
allel thereto, the third rail forming the top
of the conduit, a main conductor arranged in

ITIO
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sald conduit and suitably insulated, means

for temporarily making connection during

the passage of the car between the under sur-

face of the third rail and the main conductor,

a trolley-shell provided with end plates and

& supporting-arm, a hinged connection be-
tween sald supporting-arm and the ear or
truck, a bar-magnet having angular ends
fitted to the end plates and arranged at right
angles to the third rail, coils on the ends of
said bar-magnet, means for onergizing said
colls, a contact trolley-wheel to make contact
with the third rail journaled on said bar-
magnet by ball-bearings, internal flanges on
the trolley-wheel forming cups, correspond-
ing cups threaded to fit the bar-magnet,jam-
nuis also threaded to fit said bar-magnet,and
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sunitably connecting the trolley-wheel to the |

motor.

5. In a magneto-electrical system of pro-
pelling cars,a conduit, a main conductor suit-
ably insulated in said conduit, a sectional
third rail forming the topof the conduit com-

posed of insulated sections and forming a |
temporary conductor parallel with the main

conductor, intermediaries journaled on the
under surface of the third rail, a bar-mag-
net arranged on the car at right angles to the

third rail for magnetically influencing the !

intermediaries temporarily to make contact
between the main conductor and the third
rail, a contact trolley-wheel journaled on said
bar-maguet, suitable wiring on the car, and
a motor on the car.

6. In a combined conduit and third rail for
an electric-railway system, a rail-base of U
shape having outwardly-extending flanges at
its base, an intermediate U-shaped piece fit-

ted to said base and having outwardly-ex-
tending flanges, bolts connecting the inter-

mediate piece to the base, a third rail form-
ing the top of the conduit having an up-

wardly-extending rail-section, outwardly-ex-

tending flanges and downwardly-extending
flanges on the ends of said outer flanges, in-
sulating material arranged beneathsaid third-
rall section and the intermediate piece, bolts

for securing the third-rail section to the in-

termediate piece, means for insulating said
bolts, and a main conductor suitably insu-
lated and arranged in said conduit.

7. In an electric railway, a car, a third rail,
a conduit beneath said rail and parallel there-
to, a main electric conduactor within said con-

duit, an electro bar-magnet placed in a hori- |

zontal position below the car with its polar
ends arranged at right angles to and above
the rail and its middle portion centrally over
the rail, said bar-magnet held stationary in a
metal frame and hinged to the car-truck,
means for adjusting a trolley-wheel to the
central surface portion of said bar-magnet,
means for proper wiring of said magnet,means
for proper insulation, means for conducting
the electrie current from the main conductor
upward through therail and said bar-magnet
to the car, meansfor conducting the magnetic
current downward from the consequentlal
pole or middle portion of said bar-magnet
through the rail; substantially as shown and
described.

lower side _of'sa,id temporary conductors, said

intermediaries held in a normal non-contact-
ing position, an electromagnet and trolley ar-

ranged at right angle to the third rail, and in
metallic contact with the temporary conduc-

tor, coils on the ends of said electromagnet,

3

means for energizing saild coils direct from

the main conductor and means for magnet-
ically influencing the temporary conductor

direct from the eonsequentlal pole of the elec-
tromagnet.

70

9. In an electric railway, a combined third

rail and closed conduit, a main conduector in
said conduit properly insulated, intermediary

magnets in the conduif, means for magnet-

ically influencing the intermediary magnets

from the temporary conductor by induection,
said temporary conductors being suitably 1n-
sulated from each other and the main rail, a

three-pole magnet on the car, magnetic means

extending from the three-pole magnet in me-

tallic contact with third rail for closing elec-
tric eircuit between the temporary conduc-

tor and main conductor, magnetic means for

forming a metallic conta.ct between the in-

termedlary magnets and the main conductor,
means for formmn' a metallic contact between
the temporary eonductor and main conductor,

the car, a motor on car and smtable WlI‘lIlﬂ' on

car,

10. In a magneto- electuc svsbem for pro-

pelling rmlwapcars, a closed condmt a main
electric conductor within said conduit suit-
ably insulated, a sectional third rail forming

the top of the conduit composed of insulated

sections and forming a temporary conductor

parallel with the main conductor, interme-
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diaries journaled on the under surface of said

rail and always in confinuous metallic con-
tact with the same, said intermediaries oper-

ated by magnetic induction, a three-pole elec-
tro bar-magnet sustained in a shell frame and

in a fixed position at right angles to the third

rail, a trolley-wheel jour naled on said bar-
magnet in° metallic contact with the tempo-
rary conductor, coils on said magnet, means
for energizing sald electromagnet direct from

100
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the main conductor, a car, a motor on the car,
suitable wiringon the car, means for conduect-

‘ing the electrie current from the main con-
ductor to a storage battery on the car and

means for energizing the coils or eleetromafr—

‘net from the storage battery:.

In testimony whel eof L have her eunto swned

8. In an electric railway, a third rail, a } my name.
closed conduit within said rail, amain electric
conductor in said conduit, a sectional metal-
lie eover to combined rail and conduif, form-
ing a temporary conductor parallel with the
main conductor, intermediaries journaled to

[

WILLIAM H. WRIGIIT

Witnesses:
GEO. W. CARR,
L. M. BUFFUM.

[ 1. 8. ]
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