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- Jo a,ZZ whom th may concer:

" a citizen of the Umted States, residing at

~ Springfield, in the county of Clark and State
5 of Ohio, have invented certain new and use-

~ fulImprovements in ‘Trolleys, of which the

- following is a specification; reference being

had therem to the accompanying drawings.
T'his invention relates to trolleys, and more

~ and bearing on the under side of the wire.
a connection between the trolley-wheel and

‘will adjust itself to the trolley-wire in round-

.~ ing eurves and in other similar situations, so |
- . a8 to reduce the lateral friction between the |
wire and wheel and correspondingly reduce
- the wear of these parts, the wheel maintain--

: ing its true vertical position, and means other |
'This stem forms a, supporting-arm by means-

of which the harp is connected with the trol- 75' o
| ley-head, on the under side thereof, the con-
| nection being by means of a universal joint

‘than springs being provided to impart to the

“wheel a tendency to return to its nor mal or

25 central position relatively to the pole.
~ To these ends my invention consists‘in cer-
- tain novel features, which I will now proceed
- to describe and Wlll then partlcularly point
out in the claims.
In the accompanying dmmnn‘s Flﬂ"llle 11is
a side elevation of a construction embodymcr
my invention in one form. Fig. 2 is a bot-
tom or inverted plan view of the. same, partly
in central horizontal section. Fig. 3isa ver-
tical sectional view taken on the line  « of
Fig. 2 and looking in the direction of the ar-
rows. FKHig.4
on the line 7 ¢ of Fig. 2 and looking in the
‘direction of the arrows, and Fig. 5 is a detail
sectional view taken on the same plane as
Fig. 3 and illustrating a modification.
| Referrmﬂ' to said dlawmﬂ's 1 indicates the
trolley- head havinga shank Q,Whmh is adapt-
ed to be connected with or forms a bart of
- 45 the trolley-pole, which latter is, as usual,
- pressed. upward toward the trolley Wne by
suitable springs.
3 indicates the trollej, -wheel, which may be
of any approved construemon and which is
;o mounted in a harp or yoke 4, having an axle
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- Oor bearing-pin 5, on which the brolle‘f -wheel

- The 1nvent10n has for its object to prowde: |

| rotates.
- Be it known that I, SA‘VIUEL 1. LIWIBERT | 1s secured in position by means of keys or:. e

the harp.

1S a detail sectional view taken .

| 25, located therein.

| :In.th.eéons-tmction. shown the pin

cotters 6, the heads of which lie protected in

recesses 7 of flanges 8 on the outer sides of g 5

Ihave alsoshowutheharpaspro-- R

vided with apertures 9 and with collecting--
springs 10, riveted at 11 to the cutside of the

|. harp on eaLh side and passing thence through . B

the apertures 9 to the inside of the ha,rp, 6c

_pmtlcularly to that class employed in connec- | where their circular ends 12 press against

. tion with ‘electric traction-roads, mounted on |

the end of an upwardly-pressed trolley-pole
| round . these parts, so “as 10 protect them from - =

contact with the wire or other portions of the 65= SR
‘superstructure should the trolley slip from
1ts: place.
| posed hetween the spring ends. 12 and

the ends of the hubs 13 of the trolley~whee]
and prevent rattling. The flanges 8 sur-

‘Washers 12% are preferably inter-

hubs 13.
The harp: 1 is. pmmded with a forwardly 70
ettendmn‘ stem 14, and the head 1 is

tween which the stemn lies and is pr otected

16 of such -a character as to maintain the
trolley - wheel in a vertical plane, while at
the same time permitting it to move both 8o
vertically and laterally. To this end there

is mounted in the head 1, preferably be- .
tween the flanges 15 thereof, a pivot bolt or
pin 17, which 18 horizontal and on which is =
pivoted a sleeve 18, having on its upper side 85
a vertical pivot 19, which passes through the
arm or stem 14, which is retained thereon in
any suitable manrer—as, for instance, by
means of a washer 20 and key 21. In order

to provide an efficient bearing at this point, go
I provide the sleeve 18 and arm 14 with disk-
shaped enlargements 22 and.23, respectively,
and to redce the friction to a minimum I
may provide these bearing-disks with grooves

24, forming raceways fer antifriction-balls gs
A modified form of this

j bea,rmﬂ' is illustrated in Fig. 5, in which the

bearlng disk 22 is provided with a groove
26, while the bearing - disk 23 -is provided
with an annular rib 27 which fits within the 1o«
groove 26. This affords a superior contact,

while at the same time the_ groove and rib

pro-
‘vided with dependmn- lateral flanges 15, be-
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the laubricant in position.

>
construcibion serves as a means for retammn‘

The arm or stem 14 carries the harp and
trolley-wheel at its rear end, back of the uni-
versal joint 10, said arm or stem extending
forward of Sald universal joint and into an

inverted-V-shaped or'double-inclined slot 28,

formed in a-bridge piece or plate 29 on the
under side of the trolley-head 1. The arm or
stem 14 1s preferably provided with an anti-
friction-roller 31 to reduce the friction be-
tween the stem and the walls of the slot to a
minimum.

serves as & means for returning the trolley
arm and wheel to their normal centml po==1-
tion.

It will be observed that the pivotal connec-
tion between the trolley-arm and trolley-head
is in front of the trolley-wheel, so that this
latter is a trailing wheel and is, moreover,
free to swing laterally upon curvesorin s1m1-
lar places, so as to adjust itself to the vary-
ing posn;mn of the trolley-wire. Thisswing-
ing is of course independent of the lateml
movement of the trolley-pole and serves to
maintain the trolley- wheel in parallelism
with the wire and to reduce the friction be-
tween said wheel and the wire to a minimum,
thereby correspondingly decreasing the wear
of these parts. It will further be noticed
that the wheel maintains itself in a vertical
plane during all of its movemenis. It will
also be noted that since the wheel is pressed
forcibly against the under side of the wire
thereis a downward pressureon the wheel and

a corresponding tendency at the front end of*

the trolley-arm to move upward. Owing to
the shape of the cam-slot this upwardly-mov-
ing tendency of the front end of the arm
serves to tend to return said arm and the
trolley-wheel to a central position. More-

- over, the weight of the harp and trolley be-

ing greater than the weight of the forwardly-
extending end of the arm, the wheel will al-

ways return Lo its nmmal or central position

when disengaged from contact with the wire,
thus materially facilitating its leengawement
with the wire when desired. These results
are effected without the employment of
springs or similar devices, which are neces-
sarily unreliable, being apt to break or to
lose their temper and strength when thus em-
ployed

The trolléy-controlling cord or rope 52 1is
preferably attached to the harp in the rear
of the joint 16, as indicated at 33, so that a
downward pull on the cord will bring the
wheel to a central position, and thus faclh-
tate its engagement with the trolley-wire. It
may, however, be otherwise attached.

I do not wish to be understood. as limiting
myvself to the precise details of constructlon
herembefore described, and shown in the ac-
companying drawings, as it is obvious that
these details may be modified without depart-
ing from the prmmple of my invention.

| Upwardly - converging bearing- |
surfaces are thus provided on the head Whlf‘h
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Having thus fully described mj' invention,
what I cla.lm as new, and desire to secure by

Letters Patent, is— |
1. In a tlolley, the ecombination, with a
head, of an arm pivotally connected to said

‘head by a universal joint, a trailing trolley-

wheel mounted in the rear end of said arm,

and meanson the head, comprising upwardly—
converging bearing - Surfaees engaging said

70

75

arm, to cause said arm and wheel to return

to their normal central position, substantlally
as deseribed.

2. In a trolley, the combination, with a
head, of an arm pivotally connected to said
head by a universal joint between its ends, a

S0

trailing trolley-wheel mounted in the rear end

of said arm, and means on the head, compris-
ing upwardly-converging. bearing -surfaces

| engaging the front end of said arm, to cause

said arm and wheel to return to their normal

central position, substantially as deseribed.
5. In a trolley, the combination, with a

head, of an arm plvotally connected to said

head by a universal joint between its ends,
and a trailing trolley-wheel mounted in the
rearend of sald arm, said head being provided
with a bridge piece or plate having an in-
verted-V-shaped slot with which the front
end of said trolley-arm engages to return said
arm and wheel to their normal central posi-
tion, substantially as desecribed.

4. In a trolley, the combination, with a

head, of an arm pivotally connected to said zoo

head by a universal joint, comprising a hori-
zontal and a vertical pivot, a trailing trolley-
wheel mounted in therearend of said arm and
rotating alwaysiun a vertical plane, and means

on the hea,d comprising upwardly-converg- 103

ing bearmmbmfa,ces engaging said arm, to

- cause said arm and wheel to return to their

normal central position, substantla.lly as de-
seribed.

5 In a tmlley, the combination, with a 110

head having lateral depending ﬂancres to form
a pr otectwe housing, of a trolley—arm pivot-
ally connected to t.he under side of the head
between the flanges, provided with a trailing
trolley-wheel at its rear end and with gmd-
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ing or centering means at its front end, sub- |

stanblally as described.

6. In a trolley, the combination, with a
head provided with a horizontal pivot pin or
bolt, of a sleeve mounted.thereon and having
a vertical pivot pin or bolt, and a trolley-arm
mounted on said latter pivot-pin and pro-
vided at its rear end with a trailing trolley-
wheel and at its forward end with guiding
and centering means, substantially as de-
scrioed.

7. In a trolley, the combination, with a
head provided with a transverse horizontal
pivot-bolt, of a sleeve mounted on said pivot-

' bolt and provided with a vertical pivot pin

or bolt, and a trolley-arm mounted on said
vertical pivot pin or bolt and carrying a traii-
ing trolley-wheel at its rear end and center-
ing means at its front end, sald arm an
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sleeve being provided with opposite bearing- | in front of the joint, to center said arm and
disks provided with grooves or raceways, and | wheel, and a trolley-controlling cord or rope
antifriction-balls located in said grooves OT connected to said arm inthe rear of said joint,
 raceways, substantially as described. - substantially as described. o |
s 8. In a trolley, the combination, with a | ~In testimony whereof I affix my signature I,
head, of an arm pivotally connected to said | in presence of two witnesses. |

head by a universal joint, a trailing trolley- SAMUEL 1. LIMBERT.-
wheel mounted in the rear end of gaid arm, Witnesses: | -
means on the head, comprising upwardly-eon- | - E. O. HAGAN, . e

o verging bearing-surfaces engaging said arm IRVINE MILLER.
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