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ing, sparking, and derailment of the trolley
or contact device at such points, and to make

20

40

- view of a form of the trolley-arm-supporting

| 5'0-

tions of parts hereinafter fully described, and

MERLE J. WIGHTMAN, OF SCRANTON

;

- WIGHTMAN ELECTRIC MANUFACTURING COMPANY, OF SAME PLACE.

PENNSYLVANTA, ASSIGNOR TO THE

"TROLLEY FOR ELECTRIC RAILWAYS.

Lo all whom it may concern: -
Be it known that I, MERLE J. WIGHTMAN,
a citizen of the United States, residing at
Scranton, county of Lackawanna, State of
Pennsylvania, have invented certain newand
usetul Improvements in Electric Railways, of
which the following is such a full, clear, and
exact description as will enable any one
skilled in the art to which it appertains to !
make and use the same, reference being had
to the accompanying drawings, forming part
of this specification. - |
My invention relates principally to trolley |
appliances, frogs, turn-outs, junctions, and
crossings in systems of electrie railways em-
ploying suspended overhead electric conduct-
ors. T'he objects sought are to overcome the
usual unevenness and the consequent jump-

a cheaper and more sightly overhead stract-
ure. | | |

The invention consists in the eertain pecu-
lhar and novel arrangements and combina-

then pointed out in the claims. |
- L have illustrated embodiments of my in-
vention 1in the accompanying drawings,
wherein— - S

IFigures 1 and 2 are sectional views of my
improved trolley-arm support, the section be-
ing taken on a vertical plane longitadinally
of the car carrying the trolley, the top of the-
car being shown in part. Fig. 8isa top plan
view of the eonstruction shown in Fig. 2,
with the frolley-arm and its socket - plece
omitted. Ifig. 4 is a sectional view of one
form of my improved trolley-support, the sec-
tion being taken on the same plane as in Figs.
I and 2. Tig. 5 is a side view of a form of
my improved device. Fig. 6 is a sectional

device, the plane of the section being the
same as in Figs. 1, 2, and 4. Fig.7 is an end
view of the device shown in Tfig. 6. Fig. 8 is
a top plan view of a turn-out, together with
the branched trolley-wires employed there-
with in mysystem. TFig. 9 showsthe arrange-
ment of the troiley-wires and branches there-
in at branching-points in the rallway-track.
IF1g. 10 is a perspective view of the branch- |

2218 correspondingly curved, so as to a

ing conductors or trolley-wires used at one
end of the turn-out or branch in my system,
and Kig. 11 is a transverse sectional view
taken on a plane indicated by line 11 11 in 55
Iig. 10, with the addition of a trolley shown
both in full and dotted lines. Fig. 12 shows

a crossing-point of two trolley-wiresprovided
with my improvements, the view being taken

in the direction of the length of one of the 6o
wires, which is shown in section. Fig.13isa
sectional view taken on a vertical plane trans-
verse the trolley-wires at a branching-point,
and shows the spacing-block between the con-

“ductors, the guard-flanges, and the suspend- 65

ing device, together with a trolley ranning
upon the side of one of the conductors. Fig.
1418 a perspective view of the  branching-
point in the trolley-wire as used in my SYS-
tem, together with a trolley moving on one 70
bvranch of the wire. . | |
In the said drawings like letters and num-
bersof referenceindicate like and corres pond-

ing parts throughout.

Referring especially to Ifigs. 1, 2, and 3 of 7¢
the drawings, 15 designates an ordinary trol-
ley arm or pole, which projects from the top
of the car and carries upon its upper end a
trolley, such as 16, (shown in Figs. 11, 12,13,
and 14,) the arm in these figures, as well as 8o
in Iigs. 4 to 7, being shown as broken away.
1'he lower end of the trolley-arm 15 is secured
in a socket-piece 50, which is preferably made
separate from the trolley-arm, though obvi-
ously it may be made part of the same. The 8 5
lower end of the socket-piece isformed with a,
disk or rim 17, which has a sultably rounded
edge 18, and which constitutes the fulerum
or pivotal point upon which the trolley-arm
rocks. The disk or rim 17 engages with and ole
1s supported by a base or bearing plate 19,
which is fastened horizontally upon a stand
2(), which is secured to the top of the car 21.
1he upper face of the plate 19 is formed with
a groove 22, whiceh forms the counterpart of gs

the rounded edge 18 of the disk 17. The out-
line of the disk 17 being curved the groove

ord a
track for the edge of the disk to he rolledon, -
in order to permit the trolley-arm to be gy- 100
ated or moved in any direction from the

vertical. Any twisting or rotation of the




&S

1O

20

30

s

40

50

13

trolley-arm or socket-piece on its axis is pre- direction in which the trolley is displaced 1s
vented by means of a gear, which in the con- broadly new, and there are varions ways in
struction shown consists in teeth 23, formed | which 1t may be obtained, some of which are 7o
upon the pivoting portionof the disk. 17, and | shown in the constructions now to be de-
intermeshing teeth 24,formed in the place ot scribed. | |

the groove or depression 22 in the bearing- In the construction shown in Fig. 4 the
plate. The trolley-armn socket-piece is held | bearing plate or support 19 is mounted so as
to the bearing-plate 19 by means of a spring | to rotate or swivel about a vertical axis on a 75
tension device, consisting in a spring 25, the bed-plate 32, which is formed with a socket
tension of which may be regulated by the | 33, in which turns a shaft or arbor 31 of the
adjusting device connected therewith, and | support 19. The ball-bearings 34 are pro-
which may be connected to the center of the vided between the support19 and plate 32 to
lower part of thesocket-piece by any suitable | lessen the friction, and the support is pro- 8o
loose connection. vided with a laterally-extending bracket 55,

In Fig. 1 the spring 25 1s a spiral spring, | upon which is mounted the spring 25, which
one end of which is connected to an adjust- | is connected by a link 28 to the socket-piece
able point, while the other ond is connected | 50,at a pointintermediate the fuleru m-points
io one end of a bLell-crank lever27,the other | 15 thereof. The swiveling support 19 18 &g
end of which is connected by a link 98 1o the | formed with a vertically-disposed recess 350,
socket-piece. | in one side of which and in vertical align-

- In the construction shown in Fig. 2, spring | ment are formed the bearing sockets or

95 is an ordinary laminated leaf-spring, the | grooves 22 for receiving the fulerum-points

free end of which is secured to the link 28, | 18, which are also arrangeéd one above the go

which in both Figs.1and 2 passes up through | other, so that when the trolley-arm stands

a central opening 29 in the bearing-plate 19, | vertically these two points will restin the de-

and is connected to the center of the socket- | pressions 92, as shown in Fig. 4. 'The spring

piece 50. | 925 being connected through the opening 29

The spring 25 tends to constantly seat the | of the support 19 to the socket-piece 50 at a g5

socket piece flatly on the hearing - plate 19 | point intermediate the pivotal points 13

and to maintain the trolley-arm 15 in ver- | thereof, it will be evident that when the trol-

tical position, so that, in whatever direction ley-arm 15 is tilted toward the left hand oi

the trolley-arm may be displaced from the | the figure,the upper point 18 will be brought

vertical, the spring-pressure of the tension | solely into play, and when tilted In an oppo- 1oc
‘device upon the trolley-arm will be exerted | site direction that the lower point 13 will be

thereon in such manner that the pressure of | broughtinto action, thereby changingthe ful-

the trolley on the trolley-wire will always bein | erum from one side of the power-point to the

a plane practically parallel to the wire. By | other, as in the previous constructions. The

virtueof thisconstructionaspring-acted trol- | lateral displacement of the trolley is allowed 103

ley-arm is provided which has a practically | for by theswiveling or turning of the support

universal joint at its point of support, and is | 19 upon its vertical axis. |

capableof pressingin ail directions,and which In the construction shown in Fig. 5 the

always presses the trolley against the wire in | socket-piece 50 and the support 19 thereforare

the direction of a plane parallel to the wire. constructed practically like thatshown in Fig. 110

This important principle 1s also .embodied in | 4; but they are mounted so as to swivel on |

the forms of the trolley-arm support shown in | a horizontal axis instead of a vertical one by

Figs. 4, 5, 6, and 7, which are hereinafter to | virtue of having the tubular shaft or arbor

he described. As will hereinafter be shown, | 51 mounted loosely in a horizontal socket 35,

the employment of this peculiar construction | which is formed in a bed piece or stand 32 se- 115
" of the trolley -arm support enables me to | cured upon the top of the car. The spring 25

make contact withthe trolley-wire upon either | is connected to the socket-piece 50 at a point

side thereof as easily as upon the bottom,and | intermediateits fulerum-points18 by meansot

in this way to dispense with the use of the | a link 28, which extends through the opening

ordinary switching-frogs at the brancliing- | 29 of thetubularshaft 31 of the support. ‘The 120

points. ' o 7 | tension of the spring 25 may be regulated by

Provision is made for varying the degree | means of the screw stems and nuts shown at-

- of pressure required 1n the different planes | tached thereto, and it serves to hold the trol-
of movement or swing of the trolley, so that | ley-arm socket. 50 to the support 19, and also
the greatest pressure shall be in the plane | serves to hold the support 19 to the stand or 125
practically parallel to the trolley-wire and the | bed 32. In thelongitudinaldisplacements of
least in a plane at right angles to the trolley- the trolley-arm the socket-piece 50 rocks on
wite. Inthe construction in Figs. 1,2,and 3 | its pivotal bearings 18, while the lateral dis-
this effect is obtained by making the disk 17 | placement thereof is permitted by the rota-
of thesocket-piece, likewise the bearing-plate | tion in the horizontal of the support 19, there- 130
19 upon whieh 1t bears, elliptical, and placing | by making in effect a universal joint and per-
‘the longest axis thereof parallel to the trol- mitting of the displacement of the trolley 1n
leéy-wire or longitudinally of the ear. This ef- | any direction. The tensionon the trolley-arm

448,172

fect of varying the pressure according to the | is made to increase the more it is laterally
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‘displaced by means of the cam edge or sur-

face 56, formed at one end of the eylindrical

~ bed 32, and the projections 57, which extend

[O

laterally from two opposite points on the
shaft or arbor 31, and are provided with anti-
friction rollers to facilitate the turning of the
support on its axis. In the

vertical plane, placed longitudinally of the

car, and the tension of the spring 25 thereon

1s at its least. A partial rotation of the Sup-

- port 19 on its axis serves to move the projec-
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Support is mounted loosely in the stand or

or pivotal points 18.

tions 57 onto the high parts of the cam-sur-
face 36, thereby extending the spring and in-
creasing the tension thereof the farther the
trolley-arm is laterally displaced. By prop-
erly inclining the cam-surface 36 a degree of
tension may be obtained sufficiently great to
almost resist a side swing or displacement of
the trolley.

In the construction shown in Figs. ¢ and 7
the trolley-arm socket 50 and its support 19
are made 1n the-same form as that shown in

Fig. 5; but the cams and cam-projections are

herein omitted. The tubular shaft 31 of the

bed 32, so as to be rotatable horizontally
therein, and the rotation thereof is opposed
by means of springs 37, which are adj ustably
secured to fixed points by one end and have
their other ends attached to the lower end of
the bell-crank lever 38, which is pivoted at 39
to the tubular shaft 81, and has its other end
connected by a link 28 to the socket-piece 50
at a point thereon intermediate the bearings
These springs serve to
oppose the rotation of the support in ‘either
direction in the horizontal, while the spring
20, which is connected to the upper end of the
bell-crank lever 38, acts through link 28 to
force the trolley-arm into vertical position.
When the spring is extended and the trol-
ley is moved out of the vertical plane, the
tendency to bring the trolley back would be
too strong; so the leverage (indicated by /) is
shortened according. to the position of the
trolley-arm.- This shortening of the leverage,
as before described, is a necessary feature in
connection with the trolley method herein de-

seribed.  In all the forins of my improved

trolley-arm support I provide the same at the
point of support with a practically universal
joint, and so connect the tension-spring there-
with that the pressure on the trolley-pole may
always be exerted in the direction of a plane
parallel with the trolley-wire, and so as to al-
ways maintain the plane of the trolley-wheel

‘parallel to the wire, the only exception to this

in Ifig. 4. | . |

In Fig. 8is shown a method of arranging
in thissystem adouble turn-out, wherein both
branches come to the same pointon the main
line. It will be observed that the branch

latter being found in the construction shown

points @ in the trolley-wire b are not located

directly above the branching-points in the
track C. 'These points ¢ a are preferably lo-

—g

position shown
the trolley-arm and its socket-piece are in a

‘tarn-out shunt in Iig. 8.

siderably out of the vertical

cated between the brauching-points in the

track, as indicated in the drawings.

In IFig.9is shown a set of branching-points
In my system wherein the branching-points ¢
and the trolley-wire b are located to near one

| side of the branching-pointsin the car-tracks
C. In this arrangement the troliey-wire is

disposed between the rails of the main track,

andwhen it approaches the branching-points _
‘therein it is brought over to the outside of
‘the tracks and run preferably parallel thereto

across the branches of the track, each of which

‘has a branch o’ a? ¢® provided for it. The

branching-points a are located a considerable
distance from the branching-points in the
track, as is the case in the arrangement at the
In both of these
arrangements the trolley upon approaching
the branch or turn-out will be thrown con
_ plane running
longitudinally of the car and deflected so as
to run upon the side of the wire, and as the
trolley is constructed so as to press in all di-
rections it may be readily switched over the
branches without the use of the ordinary
switches. In case no lead is given the trolley
when 1t is on the main track it will passclear
of the branch wires, as shown in Hig, 11.

In order to facilitate the passage of the trol-
ley over the branching-points, and to insure

accuracy in diverting the trolley, I provide

thetrolley-wireatthe branching-pointor cross-
ing with an enlargement or bod y 40, which is

rounded upon itssidesand bottom and tapered
| ab 1ts enaus, as shown in Figs. 10, 11, and
This enlargement may be a shell of sheet

12,
metal or may be a casting suitably fastened
to the wire. Where the enlargement or shell

40 1s used at a crossing-point in the trolley-

wires, as shown in Fig. 12, the depression 41
is formed in the shells just at the Crossing-

point, so that the flange of the trolley-wheel

may not strike against one shell while pass-
ing over theother. Inorderto makeasmooth
joint at the junction of the wires, and also
to draw the trolley more closely to the wire
Just as 1t passes the joint, a V-shaped block
42 1s soldered or fastened suitably in the fork
of the wires, as shown in Figs. 13 and 14. If

‘the line of contact on the lower flange when

the trolley-wheel is tilted laterally is not per-
fectly horizontal, it will be seen that the tend-
ency of the trolley will be to run -closer to
the wire, except just at the point where the
flange passes the other branch of the wire.
LI'he V-shaped frog-block 42 tends to make
the junction of the wires firmer, and it may.

be used asa meansforsuspending the branch-

point by attaching thereto an insulated sus-
pending device 43, as shown in IFig. 13. To

‘prevent any possible derailment of the trol-

ley,an upwardly-bowed guard-flange 44 is ar-
anged above -and adjacent to the trolley-
wire. Where the trolley - wires are placed

.close together side by side and the spacing-
blocks 42 are used the guard-flanges 44 may
| be secured to them, so as to cover the wires

0
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made separate therefrom.

like a roof, and at the same time serve as a
guard for the trolley. If preferred, these
flanges may be cast integral with the block
49 at the branching-points instead of being
The angle of the
oroove in the trolley-wheel shown is about

forty-five degrees, so that when the trolley 18

IO

20

- the longitudinal

30

disposed laterally in switehing it, the lower
flange is displaced horizontally, as indicated

in Fig. 13, and also in Fig. 11 in dotted lines. |

Too wide an angle for the trolley-wheel can
be avoided by enlarging one or both of the

wires at the junction-point after the manner |

shown in Figs. 10 and 11. In Fig. 14 the trol-
ley may be supposed to be moving from the
branch onto the main trolley-wire.

It is evident that the tension on the trol-
ley could be so adjusted that there would be
only longitudinal pressure, and that the trol-
ley would not come into a vertical position,
but would topple over on one side as S00N a8
pressure had acted to lift
the trolley. It is also clear that the lateral
pressure on the trolley can be adjusted so

that the tendency to topple over sidewise

will be overcome, and the resulting action ot
the longitudinal and lateral pressure will

bring the trolley into a vertical position. If, |

now, when the trolley is in a vertical pPOosi-
tion——say the lateral tension is so adjusted
that the trolley willstand in any position 1n
which it is placed laterally—it is evident that
there is no lateral pressure, and, the longi-

tudinal adjustment being unaltered, the tend-

35

ency of the trolley to recover itself after a
displacement longitudinally can only be in

-~ one direction—that is, in a plane practically

40

parallel to the wire. |

No claim is here madetoa trolley-pole ha.v-
ing a universal joint by means of which 1t
may be gyrated about a vertical axis; a gear
for the trolley-pole to prevent it from twisting

on itself: a rim or disk arranged at right an-

55

- 6o

~anotherapp

oles to the trolley-pole and provided with a
bearing-plate upon which the disk may be
rolled; an elliptically-shaped rim or disk for
the trolley-pole joint, whereby the degree of

‘pressure may be varied according to the di-

rection in which the trolley-poleis displaced;
o toothed bearing disk or rim for the trolley-
pole joint meshing with a toothed bearing-
plate, (all of which said features are embod-
ied in the construction showrn in Figs. 1, 2,
and 3;) the suspension of the trolley-wires
at 2 minimum distance apart by means of a
single insulated hanger, as shown in FKig. 13,
for such features are shown and claimed 1in
lication of mine,Serial No.361,300,
filed August 12, 1890.. |

. Having thus described my improvements

in trolley appliances for electric raillways,

what I claim as my invention, and desire to

secure by Letters Patent, 1s—

1. An electrie-railway trolley having a trol-
Jey-arm provided with a practically universal
joint, and a
move the arm into vertical position, whereby

spring tension device tending to

448,172

| the direction of pressure between the trolley

and the trolley-wire is always in a plane prac-
tically parallel to the wire. .
9. An electric-railway trolley having atrol-

ley-arm provided with a practically u niversal

joint, and a spring tension device tending to
force the trolley-arm into vertical position,

the leverage between the trolley-arm and ten-

sion device varying with the direction of dis-

placement of the trolley-arm from the verti-
“cal, so that the greatest pressure on the trol-

ley-arm is in a plane practically parallel to
the trolley-wire and the least in a plane at
rieht angles thereto. o

3. An electric-railway trolley having a trol-
ley-arm provided with a practically universal
joint, and a tension device or spring tending
to force the arm into vertical position, the
distance between the pivotal or fulerum
points and the point of application of the
power of the tension device or spring varying,
so that such distance is greatest in the plane
containing the trolley-wire and least in the
direction at right angles to such plane.

4. An electrie-railway trolley having a trol-
ley-arm mountedupon asuitablesupportand
having a set of pivotal or fulerum points, so
that one or the other of them may be brought
into play according to the direction in which
the trolley-arm is displaced, and a tension

device or spring applied to the troiley-arm’

between such points, so that in swinging the

trolley-arm in one direction or the other the

fulerum may accordingly be changed from
one side of the power-point to the other, for
the purpose set forth. | |

70

15

30

90

95
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5. Atrolley-arm supportcomprising astand

or base and asupport mounted thereon so that

it may be rotated, and provided with a spring

or springs for opposing its rotation and re-
storing it to normal pesition, the base of the
trolley-arm or its socket-piece provided with
a plurality of pivotal or fulerum points
adapted to engage with the sald support, a
tension device or spring connected with the
base of the trolley-arm .or 1ts socket-piece at
a point between the pivotal points thereof
and tending to hold the same to the support.

6. A trolley-arm support comprising a base

and a support mounted therein so as to turn.

on a horizontal axis parallel to the trolley-
wire and provided with a set of bearing-
points, a trolley-arm socket-piece provided

with suitably - spaced fulerums or pivota.

points adapted to engage. the bearing-points
upon the support, and aspring or springs con-
nected to the socket-piece intermediate its
fulerum or pivotal points and acting to hold
the same and the support as well as to op-
pose the rotation of the support, for the pur-
pose set forth.

7. A trolley-arm support comprising a base
and a tubular support having a head formed
with a recess communicating with the inte-
rior thereof and mounted in the said base so
as to rotate therein, bearing-points arranged
within the recess at either side of the axis of

105
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rotation of thesupnort,and a trolley-arm sock- | corresponding to the branchesin thetnrn-out |

et-piece provided with suitably -spaced ful-
crum or pivotal points adapted to engage the

bearings on the support, a spring or springs,
and connections extending through the inte-

riorof the support and attached to the socket-
plece at a point intermediate the pivotal
points thereof for holding the socket-piece to
the support and opposing the rotation there-
of, substantially as and for the purpose set
forth. | L
5. A trolley-arm support comprising a base
and a support mounted thereon so as L0 turn,
and held thereto by spring power, a cam or
cams for moving the support along its axis
of rotation when rotated and in opposition to
the spring-power, and % spring-acted trolley-
arm socket-piece mounted upon the said sn -

POrt so as to rock thereon, for the purpose

set forth.

J. Adrolley-arm support comprising a tubu-
lar base formed with-a cam-surface at one
end thereof, a support mounted in the base

50 as to turn therein and provided with pro-

jections for engaging the eam-surface of the

base, a spring for holding the support to the

base and opposing the action of the cam, and a
trolley-arm socket-piece mounted on the sup-
port so as to rock thereon, substantially as
and for the purpose set forth.

10. In an clectric railway, the combination, |

with a trolley-wire having a branch or
branchestherein located tooneside of the cen-
ter line of the tracks, of a trolley carried by
& car having a trolley-arm therefor provided
with a practically universal joint and having
a spring or springs tending to force the trol-
ley-arm into vertical position, so that the
pressure on the trolley is exerted in a plane
practically parallel to thetrolley-wire, where-
by thetrolley may be made to take one branch

- or another, according to which side of the

50

55
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wire it may be running on, without the use of
the ordinary frogs, substantially as set forth.

11. In aneléctric railway, the combination,
with a railway-track having a branch there-
in and a car provided with a trolley having

an arm formed with a practically universal

joint and provided with springs tending to
force the arm into vertical position, so that

the pressure on the trolley may always be in -

a plane practieally parallel to the trolley-

wire, of a trolley-wire suspended above the

tracks and formed with a branch therein djg-
posed to one side of the track, whereby the

trolley may be diverted from the main wire

to a branch, or vice versa, without the use of
the ordinary frogs, substantially as set forth.

12. Inan electric railway, the combination,
with a railway-track formed with a tuwrn-ont
and a car provided with a trolley having a

spring-acted trolley-arm formed with a prac-

tically universal joint at its point of support
and exerting its pressure on the trolley-wire
in a plane practically parallel with the trol-

ley-wire, of a trolley-wire suspended above
the tracks and formed with branches therein |

In the track, the said branch wires being dis-
posed between the branches of the turn-out,
whereby the trolley may be diverted fromthe
main wire to one ortheotherof the branches,
or vice versa, according asthetrolleyis made

to ran on one side or the other of the wire,

substantially as set forth. |

13. In an electric-railway system, the com-
bination, with a trolley, of a trolley-wire hav-
ing a branch therein and a V-shaped block
seated in the fork of the branch and suitably
secured therein, whereby the wires may be
moreevenly joined, substantially as set forth.
- 14, In an electric-railway system, the com-
bination, with a trolley, of suspended crossed
or branched conduectors formed with a later-
ally extended or broadened body at the cross-
ing or branching points for assisting the
crossing or switching of the trolley, snbstan-
tially as set forth. :

15, In an electrie-vailway system, the com-
bination, with a trolley, of suspended crossed

70 .

75

30

90

or branched conductors provided at the cross-.

ing or branching points with a rounded body
tapered at its ends for assisting the passage
of the trolley over such
as set forth.

- 16. Inan electric railway, the combination,

points, substantially

with a trolley, of crossed conductors, each pro-

vided at the crossing-point with a rounded
and tapered enlargement or body having a
depression at the crossing-point for facilitat-

r

ing the passage of the trolley across such

point, substantially as set forth. -
17. In an electric railway, the combination,
with branching conductors, of a block secured

in the fork of the branch and an insulated

suspending device attached thereto for sup-
porting the conductorsat the branching-point,
substantially as set forth.

100
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13. Inan electric railway, the combination,

withasuspended conductorandatrolley, of an
upwardly-bowed guard-flange fastened above
the conductor adjacent thereto, so as to cover
the same as a roof and prevent the derail-
ment of the trolley.

19. In an electric railway, the combination,

with a trolley and two conductors arranged
near each other and blocks or spacing pieces
secured between the conduectors, of an up-
wardly-bowed guard-flange for each conduet-
or, secured above the same and projecting in
opposite directions and each one covering a
conductor and serving as a guard for the trol-
ley running thereon. B

20. In an electric railway, the combination,
with a trolley and two conductors arranged
near each other, with spacing blocks or pieces

wardly-bowed guard-flange for each conduct-
or, secured by one edge to the said spacing

secured between the conductors, of an up-

blocks or pieces, and each serving to cover

one of the conductors and acting as a guard
for the trolley, substantially as and for the
purpose set forth. - -

2L. Inan electric railway, the combination,

110
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120
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with a trolley and two conductors arranged

- with a railway-track having a branch, and a
~ trolley-wire suspended above the same and
formed with a branching-point corresponding

to the branch in the track, but located toone
. side thereof, of a car provided with a trolley |
~ having an arm capable of pressing in all di-
~ rections, whereby the trolley may be tiltedso |

20

~ as to run upon theside of the wire in passing |
‘the branching-point, substantially as and for |
~ the purpose set forth.
o lway, the combination,
with a car having a trolley provided with an |
“arm capable of being longitudinally and lat-
> erally displaced from the vertical, of a rail-|
way-track C, provided with a branch or |
 branches, and a suspended trolley-wire b, !
 formed with the branching-points « a, corre-
sponding each to a branching-point in the
track and located to one side thereof, sub-

s
7 stantially as and for the purpose set forth. -

- near each other, with spacing blocks or pieces
fastened between the conductors, of insulated

suspending devices secured to the spacing

‘blocks or pieces for supporting the conduct-

ors, substantially as set forth.

- 22, Inan electric railway, the combination, |
~ with branching conductors, of a V-shaped .
~ Dblock secured in the fork of the branch be-
tween the conductors, and provided with up-
wardly-bowed guard-flanges projecting above.
the conductors and in opposite I rections
from each other, and acting as a guard for
the trolley in pas'sing over the b;r'_mlching-_ |
‘point, substantially as set forth. 2R

23, In an electric railway, the combination,

24, In an electricral

" 95. The combination, with a trolley-arm 15,
having its lower end provided with the ful-
crum or pivotal points 18, and a bearing-plate

40 19, of a spring tension device attached to the

[

| having the base thereof p | _ -
fulerum or pivotal points 18, 0f a rotatable
‘support 19 and a spring or springs for hold-
ing the trolley-arm to the support and op-
posing the rotation of the support, substan-
‘tially as and for the purpose set forth.

| base of the trolley-arnu at.a_poin tintermedi ate
the fulérum or pivotal points 18 and ad apted
to hold the same to the bearing- plate- 19,

whereby the fulerum may be changed from

one side of the power point to the other, sub-

stantially as and for the purpose set forth.

26, The combination, mth-a:tx'olley-mm-lﬁ'g |

having its base provided with the fulerumor
pivotal points 13, and a bearing-plate 19 for =
. on, 0L aspring s, ted 50
to the base of the trolley-arm at a. point be-

the same to pivot on,of aspring25,connected

tween the fulerum-points 13, substantially as

and for the purpose set forth.

27. The combination, witl .
rovided with the

98, The combination, with a troliey-arm 15,

provided with a socket-piece 50, formed with
an extension 17, which is provided with the
‘pivotal or fnlerum points 18, of a support 19,
provided with a tubularshaft 31, and astand
|'in whieh said shaft is loosely mounted soas
‘to turn therein, aspringor springs connected =

with a trolley-arm 15, L
55

60

to the socket-piece 50 at apoint intermediate

its pivotal points 138 and tending to hold the
socket-piece to the support and to oppose the
rotation of the support, substantially as and

for the purpose set forth.

. L

In testimony whereof 1
presence of two subscribing witnesses.
Witnesses:

PIERCE BUTLER,
HORACE E. HAND.

70

_ have hereunto set
my hand, this 5th day of August, 1590, in the

. MERLE J. WIGHTMAN.
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