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UNITED STATES

RUDOLFH M. HUNTER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO

PAaTENT OFFICE,

THE ELECTRIC CAR COMPANY OF AMERICA, OF SAME PLACE.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Letters Patent No. 456,514, dated July 21, 1891,

Original application filed September 23, 1886, Serial No. 214,309, Divided and this application filed Selﬁtembev 27, 1890, - Serial
No. 366,368, (No model.

To all whom it may concern:

Beit known that I, RupoLPHE M. HUNTER, of
the city and county of Philadelphia, and State
of Pennsylvania, have invented an Improve-
ment in Electric Railways, of which the fol-
lowing is a specification.

My invention has reference to electric rail-
ways; and it consists of certain improvements
which are fully set forth in the following
specification and shown in the accompanying
drawings, which form a part thereof.

This application (Case 176) is a division of
my application, Serial No. 214,509, filed Sep-
tember 23, 1836.

My improvement forming the subject-mat-
ter of this application has particular refer-
ence to electric railways wherein is employed
a suspended electric conductor extending

-along the railway, and a surface-conductor

arranged along the bed of the railway and
parallel with respect to the suspended con-
ductor. A stationarysourceof electric power
supplies current to the suspended working
conductor either directly orthrough asupply-
conduetor connected at intervals with the
suspended or working conduector. The elec-
trically-propelled vehicle is provided with a
motor, preferably supported on the axles in-
dependently of the car-body and mechani-
cally connected to rotate one of the axles, and
the said vehicleis provided with an upwardly-

~extending collector-arm provided with an
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underrunning contact-wheel wmaking a trav-
eling connection with the under side of the
suspended working conductor. The main-line
railway is combined with a branch railway,
and each.of said railways is provided with a
suspended and a surface conductor prefer-
ably receiving electricity from the same
source. The suspended conduectors at the
point of junecture are rigidly and preferably
electrically connected in parallel. The con-
duetors of the main line and branch on the
surface are connected by a movable switch-
point. - The conductors on the surface may
be the rails, while the suspended conductors
are formed of wires, rods, or cables and sus-
pended from posts or poles in any suitable
manner, so as to be out of reach of persons
walking on the railway.

In practice the conductors would be sus-
pended atconsiderable distanceabovethe roof
of the car and a connection made with them
by an upwardly-extending current-collecting
arm carried above the roof of the car and
supported upon the axles by the springs of
the car-body independently of the motor.

Referring to the drawings, Figure 1 is a
side elevation of an electric railway embody-
ing my invention. Fig. 2 is a diagrammatic
plan view showing the relative arrangement
and connections of the two lines of eonduct-
ors of the main line and branch track. Fig.
31is a view similar to Fig. 2, but illustrating
the surface conductors asthe rails. TFig. 4 is
a diagram corresponding to the suspended
conductors of Fig. 2 and showing their con-
nection with the supply-conductor.
and G are cross-sections of electric railways,

showing two methods of supporting the sus-

pended conductors. Tig. 7 is a front eleva-
tion of the upper part of thesupporting post or
pole and the means of sustaining the supply
and working conductors, and shows the con-
nection of the contact device with the work-
ing conductor. Fig. 8 is anenlarged view of

the upper portion of Fig. 6, and Fig. 9 isa’
sectional side elevation of an electric car:

adapted to my improved railway.

A represents a series of posts arranged

along the railway and located to one side
thereof. Upon or from these posts are sus-
pended the working conductors B B’ of the
main line and the branch railway I% & The
suspended conductors B’ of the main line
and branch are connected in multiple by a
rigid connection at their point of juncture
without the use of a movable switch-point
and receive current from one terminal of the
generator A’. The other pole of the generator
is connected with the return-conductors B,
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arranged upon the surface and correspond- .

ing to the main line and branch. These con-
ductors B B are also coupled in multiple or
parallel, but at their point of juncture are
provided with a movable switch-pointI®. The
conductors B B are made in the form of the
rails, as shown in Fig. 8. When the current
is not supplied to the suspended conduectors
B’ directly, it may be delivered through a
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supply-conductor b, preferably suspended
along the railway upon the poles or posts
and connected at intervals with the sus-
pended working conductors B’ by means of
branch conductors b, as shown in IMigs. 1and
4. Thesuspended working conductor B’ may
be connected to the posts or poles A by means
of levers B? counterbalanced by weights %
the connection with the working conductor
being from “above, 80 as to expose an unob-
structed under surface for contact with the
current-collector -carried upon the vehicle.
This construction is shown in Fig. 7. The
lever B?is pivoted to a conducting-plate 0/,
upon which is sustained the supply-conductor
b. The conducting-plate b’ acts asthe branch
conductor.

Another method of supporting the sus-
pended working conductor is shown in Fig. 8,
in which the post or pole A is provided with
a V-shaped bracket A% connected by a con-
ductor-support " with the supply-conductor
b. The suspended working conductor nor-
mally rests in the brackets; but when-the car
passes along it is slightly lifted Dby the col-
lector-wheel C? moving against its under sur-
face, which is unobstructed or exposed so far
as the action of the current-collecting device
is econcerned.

C is an electrically-propelled car, and has
its body supported upon springs S.

D is a motor-frame carried upon the axles
independently of the car-body, and secured
to this motor-frame is an electric motor D?
which is mechanically connected to rotate
the axle of the car. Extending upwardly
from the roof of the car-body is a collector-
arm (’, provided at its upper part with a
grooved contact C?, preferably formed in the
shape of a wheel, and by the action of the
springs S it is spring-supported on the axles.

E is a motor-circuit connecting the collector
with the motor through a regulator e, which
latter is employed to control the speed and
power of the motor. The current afterleav-
ing the motor is delivered to the wheels and
by them to the return-conductor B.

Tn the methods of supporting the suspended
conductors there is a natural compensation
between the said conductor and collector, so
that a constant underrunning contact is
maintained irrespective of the variation in
the alignment of the conductor with respect
to the railway. By moving the switch-point
I¢ the car may run from the main track onto
the branch track, maintaining an electrical
connection at all times with the return-con-
duectors, and as the suspended conductors are
arranged above the railway-tracks the under-
running contact C* may travel from one con-
ductor to the other without the employment
of the switch-points, as it is positively guided
by the movement of the carintraveling over
the return-conductors.

Fig. 2 of this application corresponds to
part of the railway-conductors of- one of the
figures of my original application, which

shows,in addition to them, a return set of con-
ductors looping from the right-hand end of
the upper pair of conductors, or the conduct-
ors of Fig. 2 may be said to correspond to
one-half of another figure of said originalap-
plication, in which a mainlineand a turn-out
are shown.

TFig. 3 of this application corresponds to the
same tigures of the original application as
TFig. 2, but with the rails used as the return-
conductor and aseparate suspended conduct-
or employed, as clearly set out in the said
original application.

Fig. 4 of thisapplication illustrates the sus-
pended conductors of Fig. 3, combined witha
supply-conductor, which supply-conduector is
clearly shown in connection withalarge num-
ber of the figures of the original application.

I donotlimitmyself to any particular means
for supporting the suspended conduectors, nor
to the details of construction of the current-
collecting device, as they may be modified in
various ways without departing from. the
prineiples of my invention.

Having now described my invention, what
1 claim as new, and desire to secure by Let-
ters Patent; is— :

1. The combination,in an electric railway,
of a main line and branch, each of which is
provided with a positive and a negative con-
ductor,and in which the positive conductors of
the main line and branch are directly con-
nected and electrically united without the
employment of a switch, and in which the
negative conductors are electrically connected
and provided with a switch at their point of
juncture.

2. In an electric railway, the combination
of a positive and a negative conductor of the
main line and branch, in which the corre-
sponding conductors of one polarity of the
main line and branch are fixedly connected
together and in which the conductors of the
other polarity of the main line and branch are
provided with a movable switeh connection.

3. In an electric railway having a main line
and branch, a positive conductor for the main
line and a positive conductor for the branch
line, having their juncture fixedly connected,
in combination with a negative conductor for
the main line and a negative conductor for
the branch line, and a movable switch at the
point of juneture of negative conductor of
the main line and branch line.

4. In an electric railway havinga main line
and branch, a positive conductor for the main
line and & positive conductor for the branch
line, having their juncture fixedly connected,
in combination with a negative conductorfor
the main line and a negative conductor for
the branch line, and a movable switch at the
point of juncture of the mainline and branch
line hinged to the negative conductor leading
from the branch line. ‘

5. In an electric railway having amainline
and branch, a positive suspended conductor
for the main line and a positive suspended
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conductor for the branch line, having their
juncture fixedly connected, in combination
with a negative surface conductor for the
main line and a negative surface conductor
for the branch line, and a movable switeh at
the pointof juncture of thesurface conductor
of the main line and branch line.

6. In an electric railwayhaving a mainline
and branch, a positive suspended conductor
for the main line and a positive suspended
conductor for the branch line, having their
juncture fixedly connected, in combination
with a negative surface conductor for the
main line and a negative surface conductor
for the branch line, a movable switch at the
point of juncture of the main-lineand branch-
line negative conductors, an electrically-pro-
pelled vehicle having a current-collecting de-
vice making an underrunning contact with
the suspended conductor, and a contact mov-
ing in connection with the negative surface
conductor,

7. In an electric railway having a main line
and branch, the combination of a suspended
working conductor for the main line and a
suspended working conductor for the branch,
having their juncture made without the use
of a movable switch,an electrically-propelled
car, and a current-collecting device extend-
ing above the roof of the car and making an
underrunning contact with either of the sus-
pended econductors.

8. Inan electric railway having a main line
and branch, the combination of a suspended
working conductor for the main line and a
suspended working conductor for the branch,
having their juncture made without the use
of a movable switch, a supply conductor or
conductors extending along the railway and
connected with the working conductors at in-
tervals, asource of electric energy connecting

" with the supply-conductor, an electrically-
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propelled car, and a current-collecting device
extending above the roof of the car and mak-
ing an underrunning contact with either of
the suspended conductors. ‘

9. In an electric railway having a main line
and branch, the combination of a suspended
working eonductor for both the main line and
branch and having their juncture positively
made without the employment of a movable
switch-point, a supply conductor or conduct-
ors extending along the railway and electri-
cally connected with the working eonductors
at intervals in their length, a source of elec-
trical energy connecting with the supply-con-
ductors, a surface conductor for the main line
and branch, and a movable switch-point at
the juncture of the surface conduectors.

10. In an electric railway having a main
line and branch, the combination of a sus-
pended working conductor for both the main
line and branch and having their juncture
positively made without the employment of a
movable switch-point, a supply conductor or
condnetors extending along the railway and
electrically connected with the working con-

duetors at intervals in their length, a source
of electrical energy connecting with the sup-
ply-conductors, a surface conductor for-the
main line and branch, and a movable switch-
point at the juncture of the surface conduct-
ors, and an electrically-propelled car having
a contact for the suspended conduectors above
its body and a contaet for the: surface con-
ductors below its body. :

11. In an electric railway having a main
line and branch, the combination of suspended
positive conductors for the main line and
branch, connected in parallel and having
their juncture positively connected withount
the use of a movable switeh-point, surface
negative conduetors for the main line and
branch, constituting the rails and having their
juncture connected by means of a movable
switeh-point for guiding the ecar while main-
taining an electrical connection, and a source
of electrical energy for supplying current to
said econductors of the railway.

12. In an electric railway having a main
lineand branch, the combination of suspended
positive conductors for the main line and
branch, connected in parallel and having their
junecture connected without the use of a mov-
able switch-point, surface negative conduct-
ors for the main line and branch, constituting
the rails and having their juncture connected
by means of a movable switch-point for guid-
ing the car-wheels while maintaining an elec-
trical econnection with the car, a source of
electrical energy for supplying current to said
conductors of the railway, an electrically-pro-
pelled car having an upwardly-extending and
underrunning contaet for making connection
with the positive conductors, an electric motor
to propel the car, and a.motor-circuit between
the collector and the wheels and including
the electric motor.

13. In an electric railway having a main
lineand branch, the combination of suspended
positive conductors for the main line and
branch, connected in parallel and having their
juncture connected without the use of a mov-
able switch-point, surface negative conduct-
ors for the main line and branch, constituting
the rails and having their juncture connected
by means of a movable switech-point for guid-
ing the car while maintaining an eleetrical
connection, a source of electrical energy for
supplying current to said conductors of the
railway, an electrically-propelled car having
an upwardly - extending and underrunning
contact for making connection with the posi-
tive conductors, an electric motor to propel
the car, a motor-ciretit between the collector
and the wheels and including the electrie mo-
tor, and a current-regulator in the motor-
circuit carried by the car. )

14. In an electric railway having a main
line and branch, the combination of suspended
positive conductors for the main line and
branch, connected inparallel and having their

Jjuncture connected without the use of & mov- -

able switch-point, surface negative conduet-
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ors for the main line and branch, constituting
the rails and having their juncture connected
by means of a movable switech-point for guid-
ing the car-wheel while maintaining an elec-
trical connection, a source of electrical energy
for supplying current to said conductors of
the railway, an electrically-propelled car run-
ning upon the negative conductors and pro-
vided with an electric motor to propel if, and
an upwardly-extending current-collecting de-
viee making an underrunning contact with
the suspended positive conductors and sus-
tained on the axles by means of a spring-sup-
port.

15. In an electrie railway, the combination
of a main line and branch, each of which has

438,514

a positive conductor suspended at a distance
above the rails and in which the said con-
ductors are rigidly connected at the point of
juncture of the tracks, a source of electrical
energy for supplying the current of similar
polarity to each of the suspended conductors,
and poles arranged along the railway, from
which the suspended conductors are sup-
ported.

In testimony of which invention I have
hereunto set my hand.

R. M.-HUNTER.

Witnesses:
ERNEST HOWARD HUNTER,
A. J. DUNN.. '
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