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To all wlvom it may concern:

Be it known that I, EDWARD M. BENTLEY,
a citizen of the United States,residing at New
York, in the county of New York, and State
of New York, have invented certain new and
useful Improvements in Electric Railways, of
which the following is a specification.

My invention pertains to electric railw AyS
of the kind in which the main supply-con-
duector is supported above the roadway and
clectrical connection between it and the ve-
hicle maintained by means of a contact de-
vice traveling along the conductor and con-
nected to the vehicle on . the roadway below.

My invention consists in providing a trol-
leyadapted toride upon the supply-conductor,
with a pulling wire or rope having a shift-
ing-point of connection therewith, whereby
the trolley can be pulled from one side or the
other of the main conductor, as may be de-

sirable.

side of it, and at turn-outs or switches the
contact device can be made to take the proper
course in a simple and reliable manner.

My invention also consists of an improved

switching device, as hereinafter claimed, by
means of which the contact device can pass

from the main to either branch conductor

without interference from the guards nor-
mally securing the retention of the contact
device in engagement with the conduector.
This switching device is adapted for general
use, irrespective of any particular arrange-
ment of the supply-conductors or construc-
tion of the contact device.

Certain details of construction in the con-
tact-trolley and in the means for coupling up
the trolley with the car-connection also entel
into my invention. |

My invention is illustrated in the accomp:-:b
nying drawings, in which—

Figure 1 is a side elevation of a trolley on
the line-wire. Fig. 2 is a section of the same
on the line 2 2 of I‘w 1. TFig. 3 is a section
on the line 3 3 of Fig. 1. Fig.-eL 1s a plan of
a furn-out. Iig. d is an enlarged plan of the
switch. Fig. 0 isa side elevation of the same.
Fig. 7 is a plan of the switching-conductors
and intermediate extension-plate. Ifig. 8 is

a plan of a turn-out, showing the 1elatwe po- lsrce side of thewire.

By this arrangement the supports ;
for the main conductor.can be placed on either |

sitions of the conduectors and track-rails. Ifig.

| 9 shows the guides K at successive points
| along the line.

Figs. 10 and 11 are details of
the said gnide; and Fig. 12 shows the two
contact-tr olleys one above the other.

In Fig. 1, A is the main supply-conductor,
consmtmn of the wire suspended above the
1‘0::1.dwa-y. B BB are the two wheels of the
trolley, which are grooved to fit the upper sur-
faceof A, Cistheframe of the trolley. This
frame has two projections c ¢’ extending ver-

tically down on each side of the main wire

in close proximity thereto, which, Wlth the
counter-weights D D/, carried by c ¢/, respect-
ively, form O‘U.;uds which normally retain the
trolley upon the conductor and guide it in its
movements therealong. These guards have

also a peculiar function in eonneetlon with
the switching-plate, as deseribed hereinafter,

and as their function is precisely the same
whether the guards be separate pieces, as
herein shown, or mevely the projections of the

grooved contact-wheels beyond the conductor,

the term “guards’ should be understood as
covering either construction.
For propelling the trolley along the con-

~ductor a wire or rope E is attached to a slid-

ing connection-piece K. I has a dovetail G,
sliding in a slot orgunidein D. Thisdovetail
1s of such a length that the piece F can travel
from the counter-weight D upon one side of
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the wire A over tothe corresponding counter-

weight D upon the other side of the wire with- -

out ever breaking the connection with them
both at the same time. This will be clearly

{ seen by reference to I'ig. 3, where the piece
E 1s shown uponthe left-hand side of A, while
in Ifig. 2 it 1s shown upon the right-hand side

of A. It will be seen that bsf shifting the
plece I’ from one side to the other a suppmt
for wire A coming up beneath it can extend
on either side of the wire without interfer-
ence with the pullmrr rope K, as bhOWll 1n
Fig. 9.

T provide means for automatically shifting
I’ at any desired point along the line from
one side to the other of the tr olley This con-
sists of a diagonal guide K, fastened beneath

the wire, W]llCh Qtulz:es K as the trolley pro-

gresses and gradually forces it to the oppo-
- Theguide K isattached
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to the lower edge of a metal fin or spline 1., ]

which comes in between the two counter-
weights D at the moment of engagement of
K with F and prevents any tipping of the
trolley as F is forced over. A correspond-
ingly-shaped guide K may be placed at a sub-
sequent point along theline, which will force
I back again to its original position.

In Fig. 8 I have shown more fully a turn-
out on the railway with the main and turn-
out conductors supported between the two
{racks, and at each end of the {urn-out are
oppositely-arranged guides Ik K, adapted Lo
throw the shifting attachment to the right
when the trolley is moving in opposite direc-
tions over the line. It is, however, not nec-
essary that the shifting should be done just
at the turn-out. The guide may be placed
at any point along the line, and it 1s not es-
sential thatthe connection should be changed
back after it has passed the switeh-point.
This will be more clearly seen from the ar-
rangement indicated in Ifig. 9. In this fig-
ure a part of the line is shown with the poles
and supports upon one sideof thewire, while

along the rest of the wire they are upon the !

oppositeside. Twosetsof guides K areshown,

which insure that the attachment for the
trolley will be upon the outside of the wire
away from the posts in whichever direction
the trolley may be moving. In Figs. 10 and
11 these guides are shown in defail. Each
set consists eimply of the metallicfin or spline
L under the wire, having on its two lower
cornersoppositely-projecting guides K. "These
ouides are made of brass, steel, or other re-

silient metal, so that when the trolley is com- |

ing in the opposite direction they will yield
and allow If to pass.

In Fig. 12 T have shown trolleys adapted
for asystem wherein two suspended wires are
used, one being placed above the other. The
trolley B3 is adapted for the lower wire, and a
second trolley C’, running on the upper con-
ductor, is drawn along by the first through
the connecting and conducting link M. In
order to provide for the passage of current
from the upper trolley, I provide a second
piece F’, corresponding to I, but insulated
therefrom. 'This piece I’ has adovetail like
I, which engages with a piece P, attached to
D’, but insulated therefrom. An insulated
conductor O on cach side leads from the
block P up along on each side of conductor to
the insulated link DM, by which the upper
irolley is propelled. The piece k' is some-
what narrower than T, and the block I is nar-
rower than D, so that by nochance can F’ be
brought into contact with the wire A or the
fin L. Ataturn-ontIprovide guide IS at each
end, which will always throw I over in the
same direction. A continuation of the guide
K serves to hold I over and guide the trolley
onto the proper line at the frog. Thisirogis

65 shown in detail in Figs. 5 and 0, where I’

represents the continuation of I, and a cor- .

responding guard X2 Fig. 5, on the opposite
side of K2, holdsthe trolley over when running
from A? upon A, so as toinsureits goingonto
the point of the frog. In these figures A’
and A? are the two supply-conduetors branch-
ing from the main conductor A. L isthesup-
porting-fin beneath each of the lines, and at
the frog this is cut away fora certain distance
to permit the passage of the counter-weights
D D’ under the wireas the trolley turns from
the main line onto the branch. -

In Fig. 7 the branching conductors A’ A*

are shortened, so as to leave a clear space be-

tween the main and branch conductors at the
frog for the passage of thecontact device, and
the guides K’ and IX? which are attached to
and in cireunit with the conductors through
fin I, form an intermediate broad flat exten-
sion-piece, bridging the conduectors and ex-
tending horizontally across the same, upon
which the tips of the guards on the contact
device are adapted to bear, and, when desired,
this bearing may be rendered comparatively
frictionless by means of rollers S 5, mounted
upon the extension-piece. Itshould benoted
that the extension-piece is located on the side
of the conductor opposite to that on which the
contact device normally bears, and that 1t 1s
arranged at a distance from the conductors
equal to the projections of the guards beyond
the wire. Ilence if a trolley be advancing

along the main conduector, as the guards pass

beyond the conductor they immediately find
a bearing upon the extension-piecc and they
may then move laterally over the plane up-
per surface of the extension-plece, S0 as to
engage either branching conductor. Where
the specific form of contact device shown In
this case is employed, the extension-piece will
also form a support for the trolley while the
wheels are off the wire, and in any case the
tips of the guards contacting with the exten-
sion-piece maintain the electrical connection
(faonstant while the contact device passes the
T0og.

above described it becomes possible at a
turn-out to place both the main and turn-out
wires between the two tracks, as shown in
Fig. 8, whereas by all preceding such devices
the two branch wires must be placed upon

the same side of each track, respectively.
- Sliding piece I may be held in position on

one side or the other by a spring-catch x,
which will yet allow the piece to be forced
over by the action of guide Is. |
I claim— |
1. The combination, in an electric railway

having a suspended conductor, of a vehicle,

a contact device adapted to travel along the
conductor, and an intermediate connection
between the vehicle and the contact device
having a shifting attachment to the latter.
2. In an electric railway, the combination,

By means of the shifting trolley-connection
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with a suspended conductor, of a contact de-
vice thereon, and a oonneotlon with the .ve-
hicle having a transversely-shifting attach-
ment with the contact device at a point be-
tween the conductor and the vehicle.

In an electric railway, the combination,

w1th a suspended conductor, of a contact de-
vice thereon, a connection with the vehicle
having a traneversely-shlftme attachment
with the contact device, and a stationary
ouide for shifting the connection from one
side to the other.

4. In an-electric railway, the combination,
with a main supply-conductor, of ‘a contact
device thereon, a connection with the vehicle
having
the oonmot device, and oppositely-set guides
at successive points of the oonduotor for
shifting the attachment from side to side.

5. In an electric railway, the combination,
with a main conduector, of asupport therefor
below the conductor, a contact device adapted

to ride upon the eonduotor a connection with

the vehicle having a transversel y-shifting at-
tachment to the contact device, and a guide
for shifting said attachment, whereby a con-
nection with the vehicle may be upon either
side of the said support for the conduetor.

6. In an electrie railway, the combination
of the main conductor and two branches

therefrom, with a contact device adapted to

ride along the main or either branch con-
ductor, a COI]IlthIOIl with the vehicle having
a transverselv shifting attachment to the
contact device, and a ﬂ*mde at the branching-
point for shlftmﬂ' the Smd attachment, Where-
by the oonneotlon with the vehicle may ex-
tend from the outer side of each of the two
branch conductors.

7. The combination of two supply-con-
ductors and two trolleys therefor, with two
terminals in circuit with the two conductors,
respectively, and located adjacent to each
other upon one of the trolleys, and a movable

car-connection carrying terminals adapted
to contact with the first-named terminals, and
so complete the circuit to and through a
translating device upon a traveling vehicle.

3. The oomblnetlon with a main conductor
and suitable supports therefor of a contact-
trolley for gsaid conductor hevmﬂ‘ upon each

- gide one member of a suitable engaging de-

55

traveling contact.

60

vice, and a connection extending to a trmfel-
ing vehicle and carrying the other member
of the engaging device, whereby the car-con-
nection may be coupled to either side of the

9. Phe combination of the main and branch-
ing conductors with the trolley projecting be-
low the wire and a fixed guide at the emtoh
also wholly below the wire, which engages
with the projection of the trolley and gmdes
it from the main to the branch line. |

10. The combination of the trolley, having

a transversely-shifting attachment to |

| wire, and guides, one in each side, with the

connecting-piece I, adapted to move in said
ouides and of ﬂ‘reater length than the dis-
tanoe between them so as to contact with
one guide before 1eevmﬂ the other.

11, The combination of the trolley, having

sides projecting below the conductor ond

having guides in each side, with the car- -COn-

necting
and spring-catches at each end of the frmde—

way.

‘piece which shifts in such guides,

70

75

12. The combination,in an electric railway,

of main and branch s_upply conductors and a
contact device traveling on the conductor
and having upright frrmrd.s extending below
it, with an ertensmn -piece at the brenohm Q-
pomt upon which the tips of said ﬂ‘uards
bear when passing the branohing'-poinh ELS
described.

13. In an electric railway, the oombmotlon
of main and branching conductors with the
horizontal ettenmon-pleoe bridging
circuit with the same and a oontao_t device
resting and traveling on the conductor, hav-
ing upright guards holding it from acei-

dental lateral displacement, which engage
‘the extension-pieceé when passing the branch-

ing-point, and thereby support the contact
dewoe and maintain the eleotrlo oll‘omt as
described. o

14, The combination of the main supply-
wireof an electricrailway and a contact device
bearing vertically against the same and hav-

and in
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ing upright guardsextending beyond the wire,

with the branching supply-wires so arranged
as to leave a clear space between the main
and branching wires at the frog, and means
for moving the contact dewoe transversely
at the break whereby the projecting guards

‘may cross one or the other of the supply-

wires without interference.

15. In an electric railway, the combination
of the main and branching conductors, so
arranged as to leave a oleer space between
them at the branching-point and the hori-
zontal extension-plate bridging the conduct-
ors, with a contact dewoe hermc-' vertical
ouards embracing the conductor, which bear
upon the extenswn plate, and a fixed guide
at the frog for directing the movement of the
contact dewoe, eubstentmﬂy as described.

16. The combination, in a single-track road,
of a main track and a turn-out track, with
supply-conductors at the turn-out correspond-
ing to both tracks and located between the
two tracks, substantially as described.

17. 'The combination,in a single-track road,
of a main track, a turn-out track, and elevated
sup ply-conductors at the turn-out correspond-
ing to both tracks and located between the
two tracks, substantially as described. |

18. The combination of two supply-con-
ductors with a trolley traveling along one of
said conductors and eonneoted to a travel-

65 sides projecting down upon each side of the } ing vehicle, a second trolley upon the second
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|

conductor, and a conducting-link which both | circuif with the two conductors, respectively,

draws the second trolley and forms part of | and conducting-leads extending from said 10

the circuit between conductor and car. terminal to a translating deviee upon a trav-
19. The combination of two supply-con- | eling vehicle.

5 ductors with two trolleys therefor, a con- EDWARD M. BENTLEY.

necting-link whereby one trolley is drawn by VYitnesses:

the other, two terminals, both located upon G. RENAULT,

one trolley, insulated from each other and in GEO. I. BLACKWELL.
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