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~stands now in general use the tension on the
spring which acts to force the trollev-wheel
against the wire is increased as the pole 1S
_dra,wn down, and thus increased force is
transmitted to the trolley - wheel, which is
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To @ZZ whom mﬁ may cmwewo

Beit known that we, JOHN J. GOODRIOH of
Methuen, and JAMES H. MCPHERSON, of Ha-
verhill, county of Essex, State of -Massac'hu--
sefts, have invented an Improvementin Trol-
_ley-Stands, of which the following descrip-

tion, in connection with the accompanying

drm’irlnfrs, is a specification, like characters

on the drawings representing like parts.
This mventlon relates to certain improve-

ments in that class of trolley-pole stands in

which the pole is-mounted so that it may
sSwing horizontally and vertically and in
Wthh springs are prowded for forcing the
wheel borne ther eby against the wire.

So far as we ‘are aware in trolley - pole

consequently pressed against the wire with

much greater force When the wire is hung

low or close to the car than. it is when the

wire is at the normal distance above the car.

The increased force with which the trolley-
wheel is pressed against the wire when the
wire is hung close to the top of the car, as in
passing under bridges or in subways, greatly
increases the normal wear upon the wire,
wheel, and wheel-bearing.

Trol]ey stands in genelal use are SO ¢on-
structed alsothat the means forliftingthepole
extend for a considerable distance in front of

the axis of the support upon which thepoleis |

pivoted, so that their inertia is so great, par-
ticularly by reason of the dlstauce to which
they extend (from the center about which
they swing, tha,t the ready swinging of the

trolley-pole as it follows the wire is at first

retarded thereby, and then the acquired mo-
mentum tends to throw the trolley - wheel
from the wire-as its movement is arrested.
The principal objects of our invention are
‘to provide a form of trolley-pole stand in

. which a constant tension is placed upon the

pole whatever its vertical position and in

which the parts which act to lift the pole are.

| which .the pole-support sw_ings.
‘plish these objects in the manner hereinafter

the line = «, Fig. 1.

‘also broken away.
| matleal view.

per surface.

tation.

deseribed and as illustrated in the accompa-
nying drawings, in which—
Figure 1 is a side elevation of a trolley-

‘pole stand made according to our invention. 53

Fig. 2 is a plan view, partly in section, on
Fig. 3 is a longitudi-
nal cross-section on the line Yy Yy of Fw 4.

| Fig. 4 is a cross-section on the line z z, Fln'
1, with the water-shield partly broken away. 6o

Fig. 5 is a plan view with certain other parts
Fiﬂ‘. 6 is a diagram-

"The base a of the stand which is secured

to the top of the car, is plowded,mth an an- 65

nular ball-race ¢’ in the upper side thereof,
in which a series of balls { are arrfanged.

‘Said base is also provided with an outwardlv-

projecting portion ¢? having a horizontal up-

ably of inverted-cup-shaped form, as shown |
in Fig. 3, and has an annular ball -race ¢ in

its lowe1 side, which 1s the- complement of

the ball-race-a’, in which balls b are also lo-

cated. Said_support is also provided with a 75

circumferential flange ¢*, having an annular

‘ball-race ¢ on its upper 51de of greater di-

ameter than the ball-races ¢’ ¢’ and in which
the balls d are also located. An annular

plate ¢ is arranged above flange c? a,nd is 8o

provided with' an annular ball-race ¢’ in its

t lower side, which is the complement of the

ball-race c;* of the support c.
A series of cap-serews f pass freely through

‘the plate e and are threaded into the upper 85
side of the projecting portion a? of the base
l'a, and a series of set-serews ¢ are-threaded

in the plate e, and their lower ends bear

|-against the upper horizontal surface of the
projecting portion a?, as indicated in Fig. 8. go

By this means the plate e may be rigidly held
in any position within certain limits and may
be so adjusted as to prevent all looseness of
the bearing between the plate and support,

thereby holdmg the support rigidly in its g5

vertical position, yet permitting its free ro-
it will be apparent that to tighten.

~arranged closely adjacent the axis about | this bearing it is simply necessary to unscrew

We acconi- 56

The pole- suppmb ¢ is prefer- 7c¢
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the set- serews g and take up on the cap-serews | the yoke u and a stop- nut g’ at the rear end

/> and to loosen it the cap-screws must be

locosened and the set-serews screwed down.

A water-shield 5 is secured by screws ¢ to
an annular seat formed on the upper side of
the support ¢, a packing-washer & preferably
being interposed between the shield and the
support, so that access of water to the bear-
ing is effectively prevented.

The support ¢ is provided with two up-

- wardly-projecting ears ¢* ¢°, to which the trol-
- lev-pole lever [ is pivoted by means of bolts

20

m, which are secured in said ears and pass
throuﬂ'h the arms [’ at one end of the lever.
The opposite end of said lever is provided
with a socket in which the trolley-pole p is
secured by suitable means, said pole bearing
the usual trolley-wheel at It% end. -

A horizontal rod or spring-holder » passes
through a central aperture ¢b formed in the

- body ef the support ¢ m1dwey between the

ears c* ¢%, said rod n being rigidly secured to

~ the support in the normal plane of movement
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of the pole by a pin o0, which passes threun'h
the support and rod.

An adjustable stop-nut ¢ is thred,ded on
the front end of the rod n, and a spring 7 is

interpcsed between said nut and a sliding-

collar or yoke s, located on the rod n bebween
the suppmt ¢ and said nut. A second slid-
ing yoke s’ is arranged on the rod n at the op-
posite side of the suppert C end 18 free to
slide thereon, said yokes s's’ being rigidly

‘connected by a pair of rods ¢ 7, Whleh pass

through aperture ¢ in the suppert said rods
hevmfr shoulders against which the adjacent
sides of said yokee bear and elempmn‘-nuts
at their opposite sides. A second spring 7'

i1s arranged on the rod n between the yoke s
and a y eke u, also slidably mounted on said
rod, and the arms [" of the lever [ are con-
nected te said yoke by a pair of rigid rods or
links ¥ ', which are pivoted at one end to
the arms /" by means of pivot-bolts m’', the
opposite ends of said links being serew-
threaded and paselnﬂ" through apertm‘es in
the yoke wu.
threaded ends and arranged in front and in
the rear of the yoke u, respectively. The
aperturesinthe yokew are made large enough
to permit a certain swinging movement of the
links therein, each nut 22 on the rear side of
the yoke being provided with a spherical or
rounded face, and the bearing-surfaces there-

for on the }eke are cerrespondmﬂ‘ly shaped,

providing, in effect, a pivotal connection be-

- tween the yoke and each link, the centers of

Oo

which are in the center. of the apertures in
the yoke and in the center of the spherical
or rounded seats of the nuts on the yoke.
As the springs » ' are confined between nut

g and yoke w and the rigidly - connected

yokes s s’ are interposed between said springs

~and are free to slide on rod 7, the result is

that said springs act as a single spring in fore-
ing the trolley-wheel upwa,ld

A buffer-spring 3 is mterpoeed between | herizontal.

Nuts »* v® are screwed on said

required.
‘horizontally - ranning trolley - wire is hung

of the rod n.

In Fig. 1 the parts are 1llustra,ted in their
normal pesition with the trolley-wheel run-
ning in contact with a trolley-wire hung at
the usual height. The usual distance be-
tween the trolley-wire and the top of the car
18 about seven feet; but in subways and un-
der bridges the wire is often hung within
nearly a foot of the car. In some pla,ces the
wire must be hung more than seven feet
above the top of the car, so that the trolley-
wheel may have to be pressed against the
wire within a vertical distance of six or seven
feet. In this normal position the center of
the pivots m', which connect the links with
the lever, are preferably on a level with the
horizontal center line of rod n. As the force
which acts to draw the pole down acts verti-
cally and the force of the springs 7+ acts on
the lever-arms ["in a direction parallel or co-
Incident with a straight iine between the piv-
otal points at each end of links v ¢', it follows
that the effective length of the short arm [
of lever [ is equal to the length of a perpen-
dicular line from the fulerum of the lever !
or the center of pivots m to the longitudinal
center line of links v v', whatever the posi-
tion of the latter, whlle the effective length
of the long arm of the lever or pole end 18
equal to the length of a perpendicular line
from said fulerum to the vertical line through
the axis of the trolley-wheel whatever the
position of the wheel. As the trolley-wheel
1s forced down the effective length of the
short arm of the lever is decreased, while

‘that of the long arm is increased, with the
‘result that the mechanical advantage of the

trolley-wheel over the springs ~ »' is rapidly
increased as it is lowered. The springs are
compressed, and therefore their tension is
also rapidly increased, as the wheel is moved
down; but by correct adjustment of the parts,
as now to be explained, we succeed in caus-
Iing the increased tension of the springs to be
exactly overcome by the increased mechan-
ilcal advantage of the trolley-wheel as it is
drawn down, with the result that the wheel
18 always pressed against the wire with the

‘same forece whatever its position within the

ordinary limits of movement of the pole above
referred to. R

. Indesigning and constructing a device with
which the above results may be secured the
arms of the lever are first made of such rela-
tive lengths that when a spring of desired

strength is employed the wheel will be forced

against the wire with substantially the force
In practice the distance which the

above the pivot of the lever varies within
approximately certain normal limits, and

these limits are ordinarily such that the pole
i8 required to swing through an are the
approximate limits of which are from about
five degrees to sixty-five degrees above the
The pivotal point between the
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.,hnks and yeke moves in a path w]:ueh 1S

IO

- or ‘““dead.”
may term for convenience the ¢ arc of equali-

- 20

25

- substantially horizontal. In order that the

effective length of the short arm of the lever

may grow shorter in direct proportion to
the increased tension on the spring asit com-

pressesit, itis essential that the pivotal points

between the links and short arm and that be- |
tween the link and yoke shall always be lo- |
cated on opposwe sides of the line which i in-

dicates the position of the short arm when it is
perpendiculartothelink—thatis, the limits of

‘the path of movement of the pwotal point be-
tween thelinkand shortarm in which the short
armwill have an equalmnﬂ' effect on the vary-

ing tension of the spring asitiscompressed are

the positions where the short arm and link are

perpendicular and where they are coincident
The arc between these limits we

zation.” It follows, therefore, that in order

to secure the desir ed results the angular re-
lation of the short and ]0110* arm and the rel-

ative length of the short arm and location of
the path of movement of the pivotal point
between the link and yoke must be such that

arc of equalization, while the long arm or

~ pole is between its normal vertical lumts

30

- perform 1its mtended function without &d..'-w

- justment.
Having designed the above-descmbed de |

35

Owing to the variation in tensmn of differ-

‘ent springs, we have found it to be impracti--

cal to make the arran cement above described

vice with all possﬂole accuracy, the manner
in which we adjust it-so that we may accom-

- plish the above-desceribed result and the rea-

 this result may be best understood by refer-
ence to the diagrammatical view shown in |
Fig. 6. In this ﬁﬂ'me 1indicates the fulcrum
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sons why such adjustments will accomplish

of lever {, and 2 “the horizontal line or plane

in Whlch the pivotal points between the links

v v' and the yoke v move as the lever swings
on its fulerum.
the posmon of the pivotal points between the

~ links v v’ and the lever-arm I’ and the yoke

2 when these parts are in the normal position,

- (shown in Figs. 1 and 3,) with these points
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both in the same horizontal plane.

length of the lever-arm [’ will be equal to the
len gth of the perpendicular line 5 from the

fulerum to the horlzontal line 2 whatever the

length of the links v v

Assummﬂ' for-an illustration tha,t the lever
[ is swung so that the pivotal point between
the links a.nd the lever is moved to the posi-

tion-at 3', moving the point 4 to the point 4/,

so that the centel line of the links will as—-

sume the position of line 6, connecting the

. ~ points 3’ and 4, then the e{fectwe 1enﬂ'th of

the lever-arm I’ in this position will be equal'

to the length of the per pendicular line 7 from
fulerum 1 to line 6.

‘to the second position just descrlbed there-
by lowering the t1 olley-wheel 1t is found that

3 and 4 respectively mdlcate ,

In this
position it will be apparent that the effective

If in moving the lever

" the upwald pressure 4t the wheel o the fowe_
with which it is pressed against the wire is

increased, it becomes necessary to ad]ust the

same as it was when the par ts were in the 1111-
tial position.

70
‘parts so that this upward plessme is the

Assuming, for example, that the stop-nuts |

q are screwed back on the rod »n or toward
‘the support ¢ for a certain distance and the
‘nuts v3 are serewed back on the links v v’ an
‘equal distance away from the support, so that - |
the length of links v 2’ is increased to such

an extent that the pivotal point between the
links v v and the yoke % is moved from the

75

30

point 4" to the point 8 on the horizontal line

2 WIthout varying the tension on the springs
r ¢, then the effective length of the short

“arm of the lever will be measured by the

length of the perpendicular line 9 from the

| fulerum 1 to the line 10, connecting the point

the line of the short arm is always within this |

8 and the point 3.

By swinging the points
of intersection of the perpendicular line 7

with the line 6 and line 9 with line 10 thr ou':"h'

arcs having the fulerum 1 as the centel

50 that said arcs intersect the same ladlus,

it will be seen that the effective length of

Q0

the. short arm of the lever has been de-

creased for this position at 3', so that the me-

| chanical advantage of the tr olley-wheel over

point of the links and yoke was at 4/,
‘readjusting the parts so that the pivotal point
| between the links and yoke is moved to the

the springs is, in effect, increased, with the
result that the wheel is forced agamsb the

95

wire with less force than when the pivotal

By

100

point 11 at the other side of point 4/, forex-

‘ample, the effective length of the short arm
of- the lever will be 111016:—18@(1 instead of di-

minished. DBy this means it will be seen that

‘'we are enabled to vary the effective length

of the short arm.of the same lever within nee-

essary limits by a simple ad,]ustment without
varying the tension of the springs, so that
‘when the trolley-wheel is moved either up or

down to its normal limits from an intermedi-

ate position the upward pressure on the trol-
ley-wheel will not be varied to an appreciable
extent, and the wear on the wire, trolley-
and wheel-bearing will be uniform
'_wha,tever the height of the wire.

wheel,

105

I1X0

Irg

The force with which the wheel is pressed

'aga,mst the wire may be increased without
varying the relative adjustment above de-
seribed by screwing the nut ¢ rear wardly on
{ the rod and nuts e forwardly on the links
for an equal distance and may "be diminished -

by moving them likewise in the opposite di-
rections; but the relative position of these
nuts with respect to the lever cannot be ma-
terially varied without disturbing the balanece

between what is practically the constant
‘weight on the trolley and the effectwe actlon

speclﬁed

120

125

$ 130

When the tmlley-wheel leaves the wire, so -

_-th&t the pole is thrown upward by springs r 7,
"'the nuts ¢ on the links Wlll engage the front
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side of the yoke u and force the same rear-

wardly against the buffer-spring 7%, so that
the upward movement of the pole may be ar-

rested before it strikes forcibly against the |

guy-wires of the trolley-wire.

By arranging the springs 7 7' on opposite
sides of the swiveled support ¢ we avoid hav-
ing the spring-holder extend so far from the
axis of the support as would be necessary 1if
a single spring were located at one side there-

of, as has been customary, so that the mertla
fective
in retarding the free swinging movement of
- the pole on the ¢ar than it {s in the prior ¢con-

of these parts in our device is less e

struction.

Having thus deseribed our invention, what

we claim as new, and desire to secure by Let-
ters Patent, is— -

1. A trolley pole stand having a support, a
lever pivoted on said support, a,trolley wheel
on the long arm of said lever, means com-
prising a spring for pressing said wheel up-
ward against a horizontally - running wire
hung at varying distances above the stand
and 'for equalizing the varying tension of said

spring to produce a substantially uniform up-

ward pressure of the wheel against the wire

as it 18 moved between its normal vertical
limits, comprising a yoke actuated by said

spring, means for guiding said yoke horizon-
tally, a link plvotally connected to sald yoke,

~and to the short arm of said lever, the angu-

35
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 lever pivoted on said support, a trolley-wheel-
45
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lar relation of the arms of the lever and the
relative position of the path of the pivotal
connection between the link and yoke being
such that the pivotal point between said link
and short arm is constantly within its arc of
equalization while the trolley-wheel is with-
in its normal vertical limits, and means for
varying the length of said link without vary-
ing the tension on said spring, substantially

as desceribed.

2. A trolley-pole stand having a support, a

on the long arm of said lever, means com-

prising a spring for pressing said wheel up- |

ward against a horizontally -running wire
hung at varying distances above the stand,
and for equalizing the varying tension of said
spring to produce a substantially uniform up-
ward pressure of the wheel against the wire
as 1t is moved befween its normal vertical
limits, comprising a horizontally - disposed

spring-holder encircled by sald spring and

mounted on sald support, an adjustable stop

741,786

I on said holder for one end of Said Spring, *

|

[

yoke slidably mounted on said holder and en-
caged by the opposite end of said spring, a
link pivotally connected to the short arm of
said lever and to said yoke, means for vary-
ing the length of said link, said parts being
S0 arranged that the pwotal point between
said link and short arm is constantly located
at opposite sides of the right-angular position
of the short arm with relation to the link in
all positions of the wheel within said normal
vortical limits, substantially as described.

3. A trolley-pole stand comprising a sup-
port, a pole-carrying lever fulerumed there-

in, spring-holders arranged in alinement on

opposite sidesof said support, springs mount-
ed thereon, a sliding connection between the
adjacent ends of said springs, a stop for the
opposite end of one of said springs, and a con-
nection between said lever and the opposite
end of theotherspring permitting said springs
to act to lift the pole, substanbml]y as de-
scribed.

4. A trolley-pole stand comprising a sup-
port, a pole-carrying lever fulerumed there-
in, spring-holders arranged in alinement on

opposite sides of said support, springs mount-

ed thereon, a yoke slidably mounted on each
holder between the adjacent ends of said

springs, a rigid connection between sald

yokes, a stop for the opposite end of one
spring, a connection between the opposite
end of the other spring and the pole permit-
ting the springs to act to lift the pole, sub-
stantially as described.

5. A trolley-pole stand comprising a sup-
port, a pole-carrying lever fulerumed there-
in, spring-holders arranged in alinement on
opposite sides of said support, springs mount-
ed thereon, a yoke slidably mounted on each
holder bebween the adjacent ends of said

| springs, a pair of rigid rods firmly secured to

each of said yokes, a.stop for the opposite
end of one spring, a connection between the
opposite end of the other spring and the pole
permitting the springs to act to lift the pole,
substantially as described. |

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

“JOHN J. GOODRICH.
| JAMES H. MCPHERSON.

Witnesses: |
Lovuis 1. HARRIMAN
H. B. DAVIS.

60

75

20

' 9 D |

95

100




	Drawings
	Front Page
	Specification
	Claims

