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UNITED STATES

PATENT OFFICE.

- CHARLES NICHOLSON, OF SPRINGFIELD, MASSACHUSETTS.

TROLLEY-POLE.

SPECIFICATION forming part of Letters Patent No. 675,522, dated June 4, 1901.
Application filed September 5, 1900, RBerial No. 29,080, (No model.

To all whom it mai concern.:

Beitknown that I, CHARLES NICHOLSON, a
citizen of the United States,residing at Spring-
field, in the county of Hampden and State of
Massachusetts, have invented a new and use-
fal Trolley-Pole, of which the following is a
specification.

This invention relates to trolley-poles for
electric railways; and it has for one object to
provide a pole which will be held operatively
1In a vertical position and yet may ineline un-
der proper conditions, a further object of the
invention being to provide a simple and effi-
cient means for holding the pole in its up-
right position yieldably. |

Further objects of the invention are to pro-
vide a pole which will compensate for varia-
tions in the height of the trolley-wire and
which will not be liable to leave the trolley-
wire on curves, further objects and advan-
tages of the invention being evident from the
following desecription.

In the drawings forming a portion of this
specification, and in which like numerals of
reference indicate similar parts in the several
views, Ifigure 1 is a side elevation showing
the complete trolley-arm upon a car top and
with its wheel engaged with a trolley-wire,
parts being broken away to permit showing
on a larger scale. Fig. 2isan enlarged view,
partly in section and partly in elevation,
showing the lower portion of the pole with
the spring retaining devices. Fig. 3 is a de-
tail elevation, partly in section, of the upper
end of the trolley-pole with the trolley-roller
thereon. Fig. 4 is a tranverse section taken
through the pole, the disks upon the trun-
nions being shown in section, while the trun-

nions and their pillow-bloecks are in eleva--

flon. FKig. 5 1s an elevation taken at right
angles to Fig. 2, a portion of a disk and a pil-
low-block being in seetion. Fig. 6 is an ele-
vation, partly broken away, showing one of
the drum-disks of the pole. Fig. 7 is a view
similar to Fig. 6 and showing the second
disk, the positions of the slots of the two
digks being shown by comparison. Fig. 8 is

an enlarged vertical section of a portion of

the trolley-arm. Fig. 9is an elevation show-

ing a portion of the upper section of the trol-

ley-pole with the guide and lifting - block
thereon,

Referring now to the drawings, the trolley-
pole comprises a lower eylindrical and tabu-
lar section 10, which is divided into three

compartments 11, 12, and 13 by means of two-
parallel and vertical partitions 14 and 15,

spaced equidistant from the axis of the tube.
In the upper portion of the compartment 12
are rotatably mounted two grooved friction-
pulleys 16 and 17, and in engagement there-
with is disposed the npper tubular and eylin-
drical section 18 of the pole, which is adapted
for telescopic movement with respect to the
lower member or section 10.

IFixed to the upper section 18 of the pole is
a guide and lifting block 20, the shape of
which corresponds to the cross-section of the
compartment 12 and which has a central open-
ing through which is passed the section 18.
In the sides of the block 20 are formed grooves
which are contracted at the surface of the
block, and in these grooves are disposed bear-
ing-balls 21, which rest against the partitions
14 and 15, and additional and vertical grooves
are formed in the ends of the block and of
similar shape, these grooves having also balls
21, which project through the opening of the
groove to engage the inner surface of the sec-
tion 10 of the trolley-pole. The friction be-
tween the block and the section 10 is thus re-
duced to a minimum, and to hold the balls

fromdisplacementscrews 22 areengaged with

the interiorly-threaded ends of the grooves.
Pualley-wheels 23 and 24 are mounted in the

upper portions of the partitions 14 and 15

above the pulleys 16 and 17, and passed over
these pulleys 23 and 24 are cords 25 and 26,
which are connected at one end to the guide
and lifting bloek 20, their opposite ends be-
ing attached to weights 27 and 28 of segmental

- shape and located between the partitions 11

and 13 and the outer wall of section 10 of the
pole. The weights are adapted to hold the
pole normally and yieldably raised.

In order to hold the pole normally vertical
and yet to permit it toinclineat proper times,
the lower section 10 is provided with oppo-
sitely-disposed trunnions 30 and 31, journaled
in pillow-blocks 32 and 33 upon a base-plate
34, adapted to be secured upon the top of a
car. Disposed loosely upon the trunnions 30

and 31 are grooved disk-shaped drums 35 and
| 80, and connected with the periphery of these
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drums are chainsor other flexible connections
37 and 38, respectively, which cross at the
lowermost point of the drums, the free or
outer ends thereof being connected with the

rods 39 and 40 of pistons 41 and 42, which are |

disposed in cylinders 43 and 44 and are held
normally retracted by helical springs 45 and
46, which encircle the rods and bear at theilr
ends against the ends of the cylinder and the
faces of the pistons. The tendency of these
springs is to hold the drums yieldably in a
predetermined position, so that the points of
attachment of the chams to the drums will
lie in a common horizontal plane.

In the drum 35 are formed two arc-shaped
slots 47 and 48, each of ninety degrees and
located at opposite sides of the center of the
drum, while drum 36 hastwo are-shaped slots
49 and 50 formed therein, each of ninety de-
orees and at opposite sides of the center of
the drum, the slots of one drum being rotated
ninety degrees from the slots of the other.

Pins 51 and 52 are engaged with the pillow-
blocks 32 and 83 and lie with their inner ends
in the slots 48 and 50, respectively, while pins

~ 51" and 52', earried by the lower section 10 of
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the trolley-pole, engage the slots 47 and 49,
the several pins lying in the same vertical
plane and lying at the ends of the slots when
the pole is vertical. With this construction
if the pole be moved in one direction on its
trunnions the pin 51’ will move freely in slot
47, while the pin 52', lying at the limit of this
direction of movement in the slot 49, will
press against the end of the slot and will act
to rotate the disk 36, at the same time wind-
ing the flexible connection 38 upon drum 36.

When the pole is released, the tension of
spring 46 acts to draw it to an erect position.

If the pole be moved in an opposite direction,
the pin 51', resting against the end of its sloft,
will act to rotate its drum 385 to wind the
chain 37 thereon, while pin 52" will move idly
in slot 47. When the pole is released, it is
erected by thespring connected with the chain
37. As each drum is operated the corre-
sponding pins 51 and 52 move freely through
the slots with which they are engaged.

In order to maintain contact of the trolley-
wheel with the trolley-wire with exerting lat-
eral strain on the trolley-arm and on the wire
at the hangers, owing to lack of alinement be-
tween the wire and ftrack, a special form of
wheel 1s used. This wheel is shown 1n Kig.
3 of the drawings in detail and comprises a
yvoke 60, which is connected to the upper sec-
tion of the trolley-arm in the usual manner
and the upturned ends of which are threaded
for engagement of plugs 61 and 62, having

spindlesattheirinnerends. The wheel proper |

isin the form of a c¢ylindrical drum 63, in the
ends of which are engaged bushings 64, form-
ing race elements, which codperate with the
enlarged bases of the spindles of plugs 61 and
62 to receive bearing-balls 65. ‘T'he plugs are

held against displacement by means of set-.

|
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nuts 66, engaged therewith. Thus as the vé-
hicle moves alonﬂ* the track the drum may
have a lonﬂ‘ltudmal movement transversely
of the tr olley wirewithout becommﬂ'dlspla,ced
therefrom and witbout exerting strain upon

any part.

What is claimed is—
1. A trolley-pole comprising an inner sec-

‘tion and an outer section telescopically con-

nected, a lifting-block upon the inner section,
roller- bearmﬂ's between the block and the

outer sectlon, and counterbalancing-weights
-disposed in the inner section and connected
‘with the upper section through the medium
of the lifting-block for holdmn' the outer sec-

tion normally and yleldably prOJected from
the lower section.
2. Atrolley-pole comprising a lower section

comprising longitudinally - extending com-

partments; anupper section disposed shd&blv
in one of the compartments,counterbalancing-
weights in the remaining compartments,
O'mde pulleys, and connections attached to
the weights and to the upper section and
passed over the guide-pulley for holding the
upper section normally prOJeeted

3. Atrolley-pole comprising a lower section
comprisingcompartments,guide-rollersin one
of the compartments an upper section dis-
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posed in the compartment and in engagement

| with the rollers, a block attached to the upper

section and fitted in said compartment, said
bloek having facial grooves provided with
balls in contact with the walls of the compari-
ment, pulleys, counterbalancing-weights,and
flexible connections attached to the uppersec-
tion and to the counterbalancing-weights and
passed over the pulleys to hold the upper sec-
tion normally projected.

4, Thecombination with a tr olley-pole hav-
ing trunnions, of pillow-blocks in which the
trunnions are journa,led, drums disposed
loosely upon the trunnions, slots through. the
drums and extending in opposite duec.tlons
from the pole,pins upon the pole engaging cer-
tain of the slots, pins upon the p1110w “blocks
engaging the remaining slots, and means for
hOl(]_I]iIﬂ" the drumsy lelda,bl y a,gmnst rotation.

5. The combination with a pivoted trolley-
pole,of oscillatory members mounted adjacent

‘to the pole, and resistance devices connected

with the oscillatory members for holding them
yieldably against movement in opposite di-
rections, said pole being adapted for engage-
‘ment with one member and for lost motion
with respect to the other member when moved

| in one direction, and adapted for reverse re-

lation to said members when moved in an op-
posite direction.

6. The combination with a pivoted trolley-
pole,of oscillatory membersmountedadjacent
to the pole, resistance devices connected with
the oscillatory members for holding them
yvieldably against movement in opposite di-
rections, said pole being adapted for engage-
ment with one member and for lost motion
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with respect to the other member whenmoved | In testimony that I claim the foregoing as
in one direction, and adapted for reverse re- | my own I have hereto affixed my signature in
lation to said members when moved in an op- | the presence of two witnesses.

posite direction, and means for holding the _ CHARLES NICHOLSON.
5 members with their tensiondevices underten- i Witnesses: --
sion during the times of lost motion of the | F. H. NICHOLSON,

pole with respect thereto.

J. . CRANSTON.
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