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)FFICE.

OF SCRANTON, PENNSYLVANTIA, ASSIGNOR TO THE

WIGHTMAN ELECTRIC MANUFACTURING COMPANY, OF SAME PLACE.

_TROLLEY FOR ELECTRIC RAILWAYS.

_'SPEGIFIOATION forming part of Lettérs Patent No, 448,173, dated March 10, 1891.
Application filed August 12,1890, Serial No, 361,800, (No model.)

To all whom it may conceri:

Beit known that I, MERLE J. W IGHT\IAN, a
citizen of the United States residing at Scran-
ton, county of Lackawanna, ntate of Pennsyl-
vania, have invented certain new and useful
Improvements in Electric Railways, of which
the following is such a full, clear, and exact
desceription as will enable any one skilled in

the art to which it appertains to make and use

the same, reference being had to the accom-
panyling drawings, forming pm't of this speci-
ilCEbtlml

My invention relates to an electric-railway

trolley or current-collecting device andto the
suspension of the t1*olley-wi1’*es therefor, the
objects of the invention being, principally,
to provide a trolley capable of pressing in all
directions, so that it may be easily moved
over branching-points in the line,and to bring
the trolley-wires in a two-wire system very
close together, whereby they are rendered

more sightly 1in appearance and whereby the

number of suspending devices for the trolley-
wires may be greatly reduced.
To these ends my invention consists intie

combinations and arrangements of the vari-
ous parts, all as hereinafter fully described,

and then pointed out in the claims.
In the accompanying drawings,llustrating

my invention, and wherein like numbers of

reference indicate like parts throughout, If1g-
ure 1 is an end view of my improved device,
shown as mounted upon the top of the car,

~and Kig. 2 1s a perspective view of the same,

shown as nearing a branching-point in the
trolley-wire. Iigs. 3 and 4 are enlarged sec-
tional views of my improved device, the sec-
tion being taken on a vertical longitudinal
plane. Fig. b5 is a plan view of the device

shown 1n Fig. 4 with the tr olley-:a,rm and 1ts |

socket-piece om1ttec1 Ifigs. 6 and 7 are views

taken in the direction of the 10110‘511 of the

trolley-wires and of the suspension means for
the wires, the trolleys engaging the same be-
ing shown in section.

Referring to the drawings, the number 9

designates the trolley-arm, which carries at

~its upper end the trolley 10. The base of the

trolley-arm is provided with a socket-piece

.

} 12 extending therefrom at right angles. This

fulerum-piece 12 1s in the present construc-

tion made in the form of a disk having a

rounded pivoting or fulerum edge 15, upon
which it is adapted to rock on a suitablesup-
port 14, "The support or bearing-plate 14 is
formed upon its upper face with a groove 15,
in which is adapted to fitthe fulerum edge or

disk of the socket-piece 11. The bearing plate

or support 14 is supported upon a suitable
bracket 10, secured upon the top of the car 17,
and is formed atits center with an opening 18,
through which extends a suitable connection
19 to the spring 20, the other eud of which is
fixed to a suitable point and which may be go
arranged that its tension may be regulated,
such a regulating device beingshownin Ifig. 5
The spring 20 1s connected to thesocket-piece
11 at the center of the bottom thereof, and is
so arranged as to always exert a spring-ten-
sion upon the same to force it flatly down
upon the bearing or support 14. This con-
struction affords a universal joint for the trol-

ley-arm at its point of support, and the arm-
- may be readilyinelined in any direction from
1ts vertical position and will always have a
spring-pressure exerted upon if, tending to

restore 1t to vertical position. In this way
the pressure of the trolley against the trolley-
wire will always be in a plane parallel to the
wire, and the trolley-wheel will always be car-
ried in a plane parallel to the wire, so that
the possibility of deraillment is greatly re-
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duced. Thetrolley-arm may be gyrated about

the vertical line and readily inclined in any
direction, since the fulerum disk or edge of
this socket-piece is adapted to roll upon the
bearing-plate. I'he point of application of
the power exerted by the spring-tension de-
vice being at the center of the fulerum-disk,

90

the fulerum will be changed in relation to the
power-point during the dlffelent movements

of the trolley-arm. hen the trolley-arm is
inclined in one direction and then is moved
over into an opposite position, the fulerum-
point is changed from one side of the power-
point directly LO the other. Forinstance, con-
sidering Figs. 2and 3,if the tr olley-arm there-
in Shown be tilted so as to 1ncline in the op-

50 11, which has a curved fulernm-piece or rim | posite positions, their fulerum-points would
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“can be deflected longitudinally, and the trol-
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the spring

be changed from the left- hand side of the
power-point to the right.

As the greatest preswr_(a should be in the
plane pamllel to the trolley-wire and the least
in a plane at right angles thereto, I vary the
levelage betwecn the arm and the tension de-
vice in order to secure this result. In the
present construction this is accomplished by
making the fulerum-disk 12 elliptical in out-
line and shaping the bearing-plate 14 in ac-
cordance therewith. By placing the long

axis of the disk and plate longitudinally of

the car it will be seen that the greatest press-
ure on the arm will be exerted inaplane par-
allel to the trolley-wire and the least in a
plane normal thereto.

In the forms shown in Figs. 1, 2, 4, and 5
201s ot a laminated leaf form, and
the free end thereof is connected to the socket-
piece 11 through means of a link 19, which
passes up thr'ouﬂh the openmﬂ in the be&r Ing-
plate 14, while in Ifig. 5 the spring 20 1s Smml
in form zmd 18 oonnected to the link 19, which
is attached to the socket-piece through the
intermediary of a bell-crank 21, which is piv-
oted at 22 to a fixed point. The trolley-arm
isprevented from turning on its axis by means

of the teeth 23, formed upon the rounded ful-

crum-edge of the disk, and the corresponding
teeth 24, 101"11]6(1 in the oroove of the bearing-
plate 14, amd with which the former intermesh
as the dlsk is rolled onits edge in the groove.

In atwo-wiresystem the wires may be placed
side by side and as mnear together as will al-
low the trolleys on each wire to clear each

other in passing; as will be understood by re-
ferring to Fig. 7, wherein the two trolley-wires

b and b’ are placed near together, with a spac-

ing-pieceorsupport 26 fastened between them.
A Sw:pendin-:r-hooh 27, fastened to the spac-

ing-piece 206, is connected loosely to the insu-
lated Suspendmo device 28, provided with a

voke 29, to the ends of w hich are attached
.the usual cross-wires 30.
‘ure upon the trolley-arm is in the direction
of the adjacent arrows, the trolley-arms can

Asthespring-press-

be displaced laterally equally as well as they

ley-wires can therefore in a double-track sys-
tem be placed between the two tracks at the

-minimum distance apart, as shown in the

drawings. Since by this arrangement the

- wires can be arranged only a few 1111(3]168 apart,
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they can be &,upported by a common &upport-
ing device, so that one insulator will serve for
the two wires, which reduces very materially
the leakage of the current as well as the ex-
pense of the construction. As the trolley-

arm presses in all directions and always main-
tains a parallelism between the trolley-wheel

~and the wire, the trolley may be readily

switehed or diverted from one wire to another

by arranging the branching-pointin the wire

; toone 81de of the branching-pointin the track,

- s0 that the trollev—-wheel will be made to run

- uponthe underneath ornpononeside or other
of the wire, in accordance with the position i trolley-wire branch for more evenly joining

448,173

of the branch in the wire relative to the
branch in the track. A branch-point in the
trolley-wire is shown in Fig. 2 and also in an
enlarged section in Fig. 6. CAV- shaped block
31 18 Secured in the fork of the branch and
is fastened to the wires so. as to make a firm
and even joint. The wire may be supported
atthe branching-point by providing the block

31 with a hook 27 and attaching the latter to

the insulated suspending device 28, as betore
described. In order not to have the trolley-
wire too low or the trolley-wheel too shallow,
advantage may be taken of the direction of
pressure of the trolley to twist the wires, as
shown in Tig. 6, so that the lower flange of
the trolley- wheel will have no bearing on its
outer edge, as might be the case. IJ? the
groove of the tmlley wheel is forty-five de-
orees and the angle of the trolley-arm is forty-

'ﬁve denrees, Lhen a section of flange at the

point of contact would show the lower flange
horizontal and the other vertical,a.sindicated
in Ifigs. 6 and 7.

Tt is evident that the tension on the tlollev
could be so adjusted that there would be only
longitudinal pressure and that the trolley
would not come into a vertical position, but
would topple over on one side as soon as the
longitudinal pressure had acted to litt the

trolley. It is also clear thatthelateral press-

ure on the trolley can be adjusted sothatthe
tendency to topple over sidewise will be over-
come and the resulting action of the longi-
tudinal and lateral pressure will bring the
trolley into a vertical position. If now, when

the trolley is in a vertical position, say, the

Jateral tension is so adjusted that the trolley
will stand inany position in whieh 1t 1s placed
laterally, it 1s evident .that there is no lateral
pressure, and the longitudinal adjustment be-
ing unaltered the tendeney of the trolley to
recover itself alfter a displacement longitudi-
nally can only be inone direction—that is, in
a plane practically parallel to the wire.

No claim is here made to a trolley-arm hav-
ing a practically universal joint and provided
with a tension device tending to move the arin
into vertical position, whereby the direction
of pressure between the trolley and the trol-

| ley-wire 18 always in a plane practically par-

allel to the wire, or to such a trolley-arm con-
structed so that the leverage between the
trolley-arm and tension device varies with the
direction of displacement of the trolley-arm
from the vertical, or to such a trolley-arm
having its joint provided with a plurality of
pivotal or fulerum points, with a spring-ten-
sion device connected therewith at a point
intermediate the pivotal or fulerum points,
or to a trolley-wire having a branch located
to one side of the center line of the track, in
combination with a trolley having a trolley-
arm provided with a practically universal
joint and a spring-tension device tending to
force the trolley-arm into vertical p051t10n or
to a V-shaped block seated in the fork of a

70

75

30

go

95

100

105

| g

115

I20

125

130



Cri

IO

448,173

the Wues or to the suspending device se- |

cured to the block seated in the fork of the
branch of the wire, for such features form
part of another apvlication of mine, Serial
No. 361,799, filed August 12, 1890.

Having thus described my improvements
in trolley appliances for electric railways,
what I claim as my invention, and desue to
secure by Letters Patent, is—

1. An electric- railway trolley provided with

~a trolley-arm having a practically universal
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| (hsposed bearing-plate or base having
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joint and provided with a gear to prevent
twisting of the trolley-arm.

2. An electric-railway trolley having a trol-
ley-arm provided with a socket-piece and a
base or bearing plate upon whichitis mounted,
so thatit may be gyrated, and a spring-tension

device attached to the socket-piece for hold-

ing it to the base, for the purpose set forth.

3. An electric-railway trolley having a trol-
ley-arm provided with a socket-piece formed
with a rim or disk extending at right angles
therefrom, a bearing or base plate for sup-
porting said rim or disk, and a spring-tension
device for holding the socket-piece to the
base, for the purpose set forth.

4. An electric-railway trolley having a trol-
ley-arm provided at its foot with a socket-

piece formed with an elliptical-shaped rim or

disk extending at right angles thereto, a bear-
ing or base plate conforming to the shape of
the rim or disk of the socket-piece for sup-

porting the same, and a spring-tension device .

for holding the soeket-plece to the bearing-

- plate or base, for the purpose set forth.

5. An electric-railway trolley having a trol-
ley-arm provided with a socket-piece formed
with a rim or disk extending at right angles
therefrom, a bearing or base plate for the rim
or disk to rock on, and a spring-tension device
tor holding the socket-piece to the base, the
sald rim or disk and the said bearing or base
plate each formed with teeth adapted to mesh
with each other to prevent twisting of the
trolley-arm.

0. In a support for an electric-railway trol-
ley-arm, the combination, with a horizontally-
an
opening therein, of a socket-piece for the trol-
ley-arm formed with a rim or disk projecting
atright angles therefrom and adapted to rock

and roll on the bearing-plate, and aspring-ten-

sion device extending through the opening in
the bearing or base plate and connected to the
socket-piece for holding it thereto, substan-
tially as and for the purpose set forth.

s

7. In an electric railway, the combination,
with two tracks arranged side by side, cars

each having a trolley provided with a trol-

ley -arm formed with a practically univer- 6o

sal joint at its point of support,and a spring-
tension device tending to force the arm into
the vertical, so that the direction of pressure
between the tr olley and the wire may always
be in a plane practically parallel to the wire,
of suspended trolley-wires for each track ar-
ranged close together between the tracks and
an insulated supporting-clamp suitably sus-
pended above the wires for supporting both
of them, whereby the supporting-ciamp may
De common to both wires.
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- 8. The combination, with a trolley-arm, of

a socket-piece 11, provided with a curved ful-
crum edge or disk 12 and a bearing-plate 14,
for supporting said edge or disk, and a spring-
tension device attached to the socket-piece
at the center thereof, tending to hold the
socket-piece to the support, substantially as
and for the purpose set forth.

9. The combination, with a trolley-drm 9,
of a socket-piece 11, provided with a fulcrum
disk or edge 12, a beari ing-plate or support 14,
for supporting thefuler um-—dlsk, and a spring

25, connected by a link 19 to the center of the

base of the socket-piece and tending to hold
the same to the bearing-plate 14, subst&n-
tially as and for the purpose set forth.

10. The combination, with a trolley-arm 9,
of a socket-piece 11, provided with a fulerum
disk or edge 12, formed with the teeth 23, a

- Dearing or suppmtm plate 14, provided with

the teeth 24, and & spring-tension device at-

piece for holding the same to the support,
substantially as and forthe purpose set forth.
11. The combination, with a trolley-arm 9,
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tached to the center of the base of the socket-

95

of a socket-piece 11, pr ovided with a fulerum-

disk 12, a bemmw or supporting plate 14,
provided with an opening, a spring 20, a bell-
crank lever 21, to one end of which the spring

I10GC

is attached, and a link 19, secured to the

bell-crank lever and to the center of the base
of the socket-piece, substantially as and for
the purpose set forth.

Intestimony whereof I have hereuntoset my

hand, this 5th day of August, 1890, in the pres- .

ence of the two subscribing witnesses.
- MERLE J. WIGHTMAN.

Witnesses: |
PIERCE BUTLER,
HorACE E. HAND.
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